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ABSTRACT

The lack of pressure causes some subscribers in water distribution networks to not be able to receive the required water. Alternate delivery of
water can be used in existing networks to solve the problem. In this research, water delivery for 6 districts of TazeAbad water distribution
network was optimized in 12, 8 and 6 hours with the aim of providing the required water and high distribution uniformity by using single-
objective and double-objective coordinated search algorithm. In the hydraulic model, the pressure-based hydraulic analysis method and the
transmitter method were used to determine the flow rate of the nodes and the results were compared. In different scenarios, the possibility of
delivering water in 4, 3 and 2 times was checked.

In all scenarios, the percentage of water supply using the emitter method is more than the pressure-based method, but the distribution
uniformity is less. Hydraulic analysis using the emitter method showed an increase in water extraction during delivery hours, which is
consistent with the field data of other researches. In TazeAbad network, if water is delivered in 2 shifts, the maximum flow rate in the network
is more than the maximum flow rate of the existing conditions of the network. But if water is delivered in 3 and 4 times, the maximum flow
rate will be closer to the maximum flow rate of the network. But the percentage of supply will decrease, in other words, the subscribers will
receive less water. The results of measuring the amount of water consumed by Fan et al. in 225 Chinese villages also showed that the amount
of water consumed will decrease significantly with the reduction of water delivery hours.

In TazeAbad network, water delivery in 8 hours was chosen as the best option. In this case, the ratio of supplied water to required water will be
around 70% and the uniformity of distribution will be around 87%. Also, the maximum flow rate in the water distribution network is almost
equal to the maximum flow rate in the current conditions.
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1.Introduction

Climate change and population increase have caused an increase in consumption in the existing water distribution networks, as a result, an
increase in the discharge in the pipes and a decrease in the pressure in the nodes. The decrease in pressure makes some consumers unable to
receive the required water. To solve this problem, long-term and short-term solutions have been proposed. Replacing pipes with pipes with a
larger diameter is one of the solutions. But it requires considerable time and money. Intermittent supply of water can be used in existing
networks to solve the problem. Bozorg-Haddad and et al (2016) With the aim of maximizing water supply resilience and mechanical
reliability, multi-objective optimization of alternate water delivery in urban water distribution networks was carried out using the HBMO
algorithm and the Epanet simulator model using the demand-based analysis method for two water distribution networks. Their results showed
that consumer welfare may be in conflict with the objective of mechanical reliability.

TazeAbad network has a large pressure drop during peak hours. The reason for this is the low diameter of the main pipes, which cause a large
drop in the pressure as the consumption increases and the discharge increases. In this study, in order to improve justice and increase water
supply in this network, optimal intermittent supply of water was done for 6 areas of this network.

2.Methodology

The Intermittent supply of water is usually done based on pressure-based hydraulic analysis. In case, the consumers will also store the needs of
other hours. In other words, the consumption pattern in continuous supply cannot be used for Intermittent supply. In this research, the Emitter
method is used for the hydraulic analysis of the network. In this hydraulic analysis, the amount of water delivered to the node is a function of
pressure.

Intermittent supply for 6 areas of the water distribution network of TazeAbad city was optimized in 12, 8 and 6 hours with the aim of
supplying the required water and high two-objective by using single-objective and two-objective Harmony Search algorithm. In the hydraulic
model, the pressure-based hydraulic analysis method and the Emitter method were used to determine the discharge of the nodes and the results
were compared. In different scenarios, the possibility of supplying water in 4, 3 and 2 time intervals was investigated.
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3. Results and discussion

In all scenarios, the results of pressure-based hydraulic analysis method are located in all areas of Tazehabad city during peak hours. In this
method, despite the high distribution uniformity coefficient, the amount of water delivered to consumers is less than their needs in the hour of
supply. At present, in TazeAbad distribution network, consumers receive more water at the existing pressures than the pressure-based method.

In the Emitter method, in all scenarios, the distribution uniformity is lower than the pressure-based method. But in this method, the supply
percentage is much higher. So that more than 95% of customers' demands have been met in 12-hour supply.

By reducing the water supply time, the percentage of supply has decreased in both methods. In the single-objective algorithm, the ratio of
supplied water to the required water is more than the double-objective algorithm. But the uniformity of the distribution has increased in the
double-objective algorithm. In all scenarios, water delivery in the pressure-based method was in one time interval for all areas, but in the
Emitter method, water was usually delivered in 2 time intervals.

In TazeAbad network, if water is supplied in 2 shifts, the maximum discharge in the network is more than the maximum discharge of the
existing conditions of the network. But if water is supplied in 3 and 4 time intervals, the maximum discharge will be closer to the maximum
discharge of the network. The difference between the maximum and minimum network discharges in the two-objective algorithm was lower
than the single-objective algorithm. The supply of water in 4 time intervals has had the least changes in discharge and consumption
coefficients.

4.Conclusions

According to the scenarios reviewed in TazeAbad network, water supply in 8 hours was chosen as the best option. In this case, the ratio of
supplied water to required water will be around 70% and the uniformity of distribution will be around 87%. The maximum discharge in the
water distribution network is almost equal to the maximum discharge in the current conditions. Also, the range of discharge changes and
consumption coefficients is lower than the current conditions. In other words, pressure changes in the network will be less than the current
conditions.
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