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Abstract: During the reconstruction of the combined sewerage system the selection of the interception ratio ( n,) is directly re—
lated to both the economic and the environmental benefits of the project to be reconstructed. In order to realize the optimization of
the reconstruction of rainwater-sewage separation the combined sewerage system is taken as the study object for which an opti—
mal interception ratio model with the objective function of “the minimum project cost and environmental pollution loss” is estab—
lished through building up a reasonable and effective SWMM model for the combined sewerage system. Through the simulative a—
nalysis made on the influence from the combined sewerage on the water environment of the receiving water body and the change of
the system reconstruction cost under the conditions of different interception ratios ( n,) the interception ratio for optimizing both

the environmental and economic and benefits of the reconstruction project is determined. The study result shows that the optimal

: 2019-09-09
(51109153) ; 2017 (2017003)
(1991—) o E-mail: zyhang05@ 163. com
(1974—) o E-mail: cuimeili@ 163. com

W ater Resources and Hydropower Engineering Vol.51 No.10 173



174

/

interception ratio for the reconstruction of the sewerage system is n,=3. At this time the minimum value of 1. 807 8 million yuan
is obtained for the total annual cost while the annual total overflow of the intercepting combined system is reduced by 28. 95%
the annual total interception is increased by 15.51% the annual total overflow pollution loads of TSS COD TN TP are de-
creased by 18.17% 21.25% 14.72% 17.49% respectively and the annual total interceptions corresponding to the pollution
loads are increased by 18.38% 19.31% 18.67% 15. 18% respectively as well. In this way the optimization of the reforma—
tion of the combined sewerage system is realized.
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12-15

TSS COD TN TP

/kg « hm™ | 400. 00 |260. 000 120.00 | 15. 000
1. 00 1. 000 1.00 | 1.000
/d 6.00 6. 000 6.00 | 6.000
0.01 0.012 0.08 | 0.003
1. 80 1. 800 1.70 | 1.700

/kg * hm™* |270. 000 | 180. 000 | 30. 000 | 4. 000
1.000| 1.000| 1.000 | 1.000
/d 4.000| 4.000| 4.000 | 4.000
0.011| 0.012| 0.008 | 0.003
1.800| 1.800| 1.700 | 1.700

/kg * hm™2 |140. 000 | 80. 000 | 8.000 | 2.000
1.000| 1.000 | 1.000 | 1.000
/d 4.000| 4.000 | 4.000 | 4.000
0.010| 0.012 | 0.004 | 0.002
1.800| 1.800 | 1.700 | 1.700
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3
3 n,
ny,=1 n,=3 2.79 m’/s
1.80 m’/s. 1y = 5
1.40 m’ /s, ny>3
4 ny=1 ny=3

TSS. COD. TN. TP

452. 84 mg/L. 216.10 mg/L. 19.27 mg/L. 10.21 mg/L.

ng=5 TSS. COD.
96.20 mg/L.

ny=3
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123.50 mg/L+ 5.80 mg/L. 1.03 mg/L.
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ny,=3
2

1, /m’ 1% TSS/kg * a™! COD/kg * a™! TN/kg * a”™! TP /kg * a™!
1 388 503 186 394 157 232. 61 8 808. 21 1.354.05
2 322 461 17. 00 167 543. 1 137 794. 23 8 003. 61 1238.22
3 276 021 28.95 152 530 123 814.71 7511.55 1117.26
4 249 642 35.74 142 531. 1 118 981. 17 7 382.70 1 046. 52
5 237 492 38. 87 136 550. 1 112 617.27 7176. 13 996. 84

3

n, /m’ 1% TSS/kg * a™! COD/kg * a™! TN/kg * a’! TP /kg * a™'
1 454 005 180 223. 65 189 596.7 19 471.59 2161.35
2 489 618 7.84 197 834. 4 208 121.7 21 360. 51 2 333.34
3 524 421 15.51 213 342. 66 226 199. 8 23 106. 87 2 489. 40
4 544 968 20. 35 225 700. 02 242 148.7 24 311.34 2 640. 87
5 561 195 23.61 234 519. 57 257 153.4 25 358. 13 2781.27
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