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Research on optimal control of water quality in urban and rural

integrated water supply system
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Abstract: The urban and rural water quality models for pilot city, including residual chlorine
and disinfection by-products, are built and calibrated combined with laboratory data, and the resid-
ual chlorine optimal control model is established based on water quality model, and the online wa-
ter quality simulation and optimal control management platform is developed. Through this re-
search, under the requirements of residual chlorine of national regulations, the amount of chlorine
injection to network is reduced by 20.5% compared with original chlorine injection. Finally, the
suggestions for improving water quality in rural water distribution system are proposed from the
aspect of engineering measures.
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Tab. 1 The calibration result of pipe wall reaction for different reaction

ERE RN A= ERE N A= ERE SN R = ERE N, R A=
R - ST —0.03 m/d —0.05 m/d —0.1m/d —0.1 m/dBIEJG
/mg/L | B | ., L., | BOEEE | % BAEAE | . %/ (PR E 0
Jmg/L 2=/ % /L. R25/ %% /L. R 9 ymg/L | ® 3
#1 40 R Eh wNode_7676 0.5 0.51 2% 0.51 2% 0.51 2% 0.51 2%
22 BEk wNode_6853 0.59 0.48 19% 0. 46 22% 0.45 24% 0.55 7%
£3 wNode_5849 0.79 0.4 49% 0.35 56% 0.28 65% 0.28 65%
#4 wNode_6080 0. 32 0.38 19% 0.3 6% 0.23 28% 0.29 9%
£5 wNode_6141 0.14 0.32 129% 0.23 64% 0.14 0% 0.14 0%
£6 wNode_6170 0. 09 0.3 233% 0.19 111% 0.11 22% 0. 09 0%
#7 wNode_6205 0.08 0.26 225% 0.15 88% 0.08 0% 0.08 0%
#8 wNode_7383 0. 06 0.19 217% 0.08 33% 0.05 17% 0. 06 0%
#9 AAY wNode_7353 0.07 0.11 57% 0.03 57% 0.01 86% 0.01 86 %
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Tab. 2 The calibration result of winter (January)

disinfection by-product THMs

TS powp | AEBOR ) BUUER o
/pg/L /pe/L

=1 21 B R wNode 7676 43 43 0%
#2 BE wNode_6853 42 39 7%
#3 wNode_5849 45 34 24%
#4 wNode_6080 43 31 28%
#5 wNode_6141 36 26 28%
#6 wNode_6170 35 26 26%
#7 wNode_6205 28 21 25%
#8 wNode_7383 2 17 750%
#9 KM wNode_7353 2 6.5 225%
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Fig. 3 The solution process for water quality optimization scheduling
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Fig. 4 The results for water quality optimization scheduling
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Fig. 5 Layout of real-time on-line water quality simulation
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Tab.3 Comparison of traditional and optimal chlorine casting
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