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Abstract

Water is the most important basic human need, and its renewable resources are declining due to factors such as population growth and rising levels of
welfare and health. Optimal utilization of water resources is one of the main challenges of Iran as one of the arid countries in the world. One of the
most important tools in this regard is the optimization of water distribution networks as infrastructure facilities that over time, network components
wear out and water losses in the network increase with leakage from high pressure points. Tehran is the capital and the most important city of Iran and
the accidents of its water distribution network, which are mainly due to leaks and failures in pipes, is one of the most serious problems of the
management of this metropolis. The study network is a part of water distribution network in the northwest of Tehran, which is simulated with
WaterGEMS software and after entering the required data such as height level and output flow of nodes, specifications of pipes and tanks, location of
pressure relief valves, etc., the existing conditions of the survey network and the location of critical points (points where the probability of pipe failure
or leakage is high due to excessive pressure) are determined and then using the simulation results input to the optimization model based on nonlinear
programming (NLP), the network is optimized in terms of pressure distribution. The results show that the method used for optimization improves the
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pressure distribution and reduces the leakage potential of the network and compared to the simulation model, the total cost of pipes is reduced by

about 8.12%.
Keywords
Optimization, Tehran Water Distribution Network, Leakage, NLP
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Fig. 2 Model created in Water GEMS software to simulate the study
area
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Fig. 3 Flow changes in the EPS scenario at different times of the day
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Fig. 4 Maximum network pressure in the simulation model for different
scenarios
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Fig. 1 Location of the studied part of Tehran Water Distribution
Network (WDS)
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Table 1 Comparison of network specifications in simulation and
optimization models
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Fig. 5 Mean and maximum network pressure in the simulation model
for different scenarios
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