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A new approach in simultaneous calibration of Hazen—-Williams coefficients
and demand of nodes in of water distribution systems

Fariba Sherri?, Amir Hossein Mahvi"*, Abbas Toloie Eshlaghy®, Amir Hessam Hassani®

“Department of Environmental Engineering, Faculty of Environment and Energy, Science and Research Branch,

Islamic Azad University, Tehran, Iran, Tel. +989125461588; email: faribasherri@gmail.com (F. Sherri),

Tel. +989121039899; email: ahhassani@srbiau.acir (A.H. Hassani)

vCenter for Solid Waste Research, Institute for Environmental Research, Tehran University of Medical Sciences, Tehran, Iran,

Tel. +989123211827; email: ahmahvi@yahoo.com

Faculty of Management and Economic, Industrial Management Department, Science and Research Branch, Islamic Azad University,
Tehran, Iran, Tel. +989123108756,; email: toloie@gmail.com

Received 19 May 2016; Accepted 17 February 2017

ABSTRACT

Calibration is necessary to make models of water distribution systems (WDSs) perform similarly to
actual events; however, calibration is often complicated and time-consuming. The present study pro-
vides a new approach for simultaneous calibration of Hazen-Williams coefficients and nodal demand
using the hydraulic simulator of the WaterGEMS that includes fast messy genetic algorithm as the
optimization tool. For WDS calibration, instead of optimization using extended period approach
during a day, several hourly optimization problems are considered. This reduces optimization time
and computational effort. In the proposed approach, pipes and nodes are classified by physical char-
acteristics such as age and material and topology of the water distribution network. Classification
of pipes and nodes makes the decision space smaller and makes it easier to find a solution in a rea-
sonable time. The water distribution network was calibrated at each time step separately, and then,
by aggregating the results, an optimal solution was achieved to minimize the difference between the
measured performance and simulation results. The validity of the proposed approach was tested for a
two-loop network, and its efficiency in complicated cases was evaluated through application to a part
of the Tehran WDS. The results show that the proposed method can produce acceptable results in a
reasonable time even for large and complicated WDSs. The case study under actual conditions showed
that the difference between observed and simulated pressure at all nodes was <2 m and volume of
computation decreased to 66.7%.
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