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Optimal Valve Control in Water Distribution

Systems Based on Cuckoo Search

TAO Tao, ZHANG Jun, XIN Kunlun, LI Shuping

( College of Environmental Science and Engineering, Tongji

University, Shanghai 200092, China)

Abstract: In order to solve the growing leakage problem of
the city water distribution systems, control valves were
proposed to be installed in the pipeline to decrease the pipe
pressure. An optimized model was established by means of
Cuckoo Search to determine the effective numbers of valves
and their location. A comparative study was made to show the
difference between Genetic Algorithm and Cuckoo Search.
The results show Cuckoo Search has a better performance in
terms of searching speed and parameter requirement, which
reveals the potential of the proposed optimization model for
control valves in a real-life water distribution system.
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Fig.1 Flow chart of Cuckoo Search
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Fig.2 Water network model
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Tab.1 Node data
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BB D 1 2 3 4 5 6 7 8 9 10 11 12
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HiE ID 13 14 15 16 17 18 19 20 21 22 23 24
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Fig.3 Hourly variation coefficients
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Fig.4 Leakage changes over time
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Tab.4 The optimization results of valves
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2 P11,P5 0.724/0. 984 23.33  16.77
3 PII,P5,P20  0.717/1.00/0.216  23.41  16.48
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Fig.5 Different number valve average leakage
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Fig.6 The network diagram
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