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Figure 1. Location of the study area.
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Figure 3. Selected path for drawing the head and velocity in pipe size.
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Table 1. Pipes propertice in selected path before optimization.
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Diameter (mili meter)
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Hezen — Williams friction
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Pipe kind
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Pipe length (meter)
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Asbestos
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Asbestos
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Continue Table 1.

(o) s A —05 2 5 (o) 4 b et
Diameter (mili meter) Hezen — Williams friction Pipe kind Pipe length (meter) Lable
sl
160 150 Ak 110 p-10
Polyethylene
sl
160 150 Ak 74 p-56
Polyethylene
sl
125 150 sk 57 p-11
Polyethylene
sl
125 150 Ak 56 p-12
Polyethylene
sl
63 150 Ak 143 p-114
Polyethylene
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Table 2. Objective function values for fast messy genetic algorithm in five run..
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Figure 6. Total price result graph of network in fast messy genetic algorithm.
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Table 3. Result propertice of model output for fast messy genetic algorithm.

(e oe) s Plbs— O 2 5 (o) ) sk -
Diameter (mili meter) Hezen — Williams friction Pipe kind Pipe length (meter) Lable
sl
200 150 sk 786 p-4
Polyethylene
sl
200 150 sk 154 p-1
Polyethylene
sl
200 150 sk 105 p-2
Polyethylene
sl
200 150 sk 146 p-6
Polyethylene
sl
160 150 sk 190 p-36
Polyethylene
sl
110 150 sk 110 p-10
Polyethylene
sl
110 150 sk 74 p-56
Polyethylene
sl
90 150 sk 57 p-11
Polyethylene
sl
75 150 sk 56 p-12
Polyethylene
sl
63 150 sk 143 p-114
Polyethylene
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Figure 7. Hydraulic pressure at selected path pipes in 24 hour for result of fast messy genetic algorithm.
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Figure 8. Velocity at selected path pipes in 24 hour for result of fast messy genetic algorithm.
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Table 4. Optimum parameter values for firefly algorithm.
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Table 5. Objective function values for firefly algorithm in five run.
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Figure 9. Total price result graph of network in firefly algorithm.
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Table 6. Result propertice of model output for fast firefly algorithm.

o she) Sl sy = 058 o 2 gl e () 50 Jsb e
Diameter (mili meter) Hezen — Williams friction Pipe kind Pipe length (meter) Lable
sl
250 150 ok 786 p-4
Polyethylene
sl
200 150 ok 154 p-1
Polyethylene
sl
200 150 ok 105 p-2
Polyethylene
sl
200 150 ok 146 p-6
Polyethylene
sl
160 150 ok 190 p-36
Polyethylene
|
125 150 ok 110 p-10
Polyethylene
sl
125 150 ok 74 p-56
Polyethylene
sl
110 150 ok 57 p-11
Polyethylene
sl
110 150 ok 56 p-12
Polyethylene
sl
63 150 ok 143 p-114
Polyethylene
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Figure 10. Hydraulic pressure at selected path pipes in 24 hour for result of firefly algorithm.
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Figure 11. Velocity at selected path pipes in 24 hour for result of firefly algorithm.
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Abstract

Background and Objectives: The high cost of implementing urban water supply systems,
along with the complexity of the design and function problems in present, create the
optimization of water supply scheme to replace these systems before making any change or
addition of branch in them, has become basic needs in this area for administrators. Due to the
complexity and unique non-linear design of water supply networks, engineers in recent year’s
solving this problem by using artificial intelligence and Checker algorithms. This algorithms
searches the range oriented to choose the optimal system specifications, engineers ensure that
they find the best option may be to have the final optimization.

Materials and Methods: In the present study, a case study in a town of Kerman was done to
find the optimal design of water supply network using fast messy genetic algorithm and Firefly
algorithm and then using network simulation software WaterGEMS. In this method, first the
water supply network in the study area model in WaterGEMS environment and then enter the
water supply network to algorithms have been optimized using standard pressure and speed
limits, out of options to optimize the algorithm. After the replay results of optimization models
in to WaterGEMS model and control restrictions, to estimate the costs were compared with each
other in the field of intelligent network hydraulic conditions and the final cost of them. These
include control of hydraulic and control system to meet their short-term and long-term. The
hydraulic control, speed limits flow in pipes, minimum pressure required at each node and the
ability to use water at different hours of the day when demand is controlled. The time control,
hydraulic characteristics of the system in different months of the year and also during the
lifetime of the network considered, including population growth and in result increasing demand
in the region were reviewed.

Results: The results show that genetic algorithm optimization models quickly disturbed by
37.7% and 34.4%. Firefly algorithm also have to value the cost to replace the pipes and
components in the network and optimization of the network reduce. However, the network of
Hydro's standards and in some cases also led to improved pressure distribution.

Conclusion: Finally, it can be said that both the optimization algorithm used in this study have
been able to significantly reduce project costs while improving hydraulic variable pressure and
water flow required at different hours of the day, week, month and year.
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