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ABSTRACT
The efficient and sustainable management of water resources is crucial for ensuring the well-being of communities and the
environment. Vertical valves are commonly used in water supply systems to regulate the flow of water. Monitoring the water
consumption of vertical valves can provide valuable insights into the efficiency of water distribution systems, identify leaks and reduce
water losses. In this paper, we propose a method for monitoring the water consumption of vertical valves using a combination of flow
meters and data loggers. We present the results of a case study where the proposed method was implemented in a water distribution

system and highlight the benefits of this approach.

INTRODUCTION

Water is an essential resource for human beings and the environment. The efficient and sustainable management of water
resources is crucial for ensuring the well-being of communities and the environment. One of the major challenges faced by water
utilities is the efficient distribution of water. Vertical valves are commonly used in water supply systems to regulate the flow of
water. However, these valves can be a significant source of water losses due to leaks and inefficient operation. Monitoring the water
consumption of vertical valves can provide valuable insights into the efficiency of water distribution systems, identify leaks and
reduce water losses.

Water Consumption in Vertical Valves

Vertical valves are an important component of water supply systems, used to regulate the flow of water through pipelines. These
valves are typically installed at strategic points in the distribution system to control the flow of water to different areas. Vertical
valves can be classified into two types: isolation valves and control valves.

Isolation valves are used to shut off the flow of water to a particular section of the distribution system, for example, when
maintenance work needs to be carried out. Control valves, on the other hand, are used to regulate the flow of water to a particular
area of the distribution system. Control valves are often used in combination with pressure-reducing valves to ensure that the water
pressure remains within a specific range.

The water consumption of vertical valves can be affected by a rangeof factors, including the size of the valve, the pressure
of the water in the system, and the age and condition of the valve. Inefficient operation of vertical valves can result in water losses,
which can have significant economic and environmental consequences. By monitoring the water consumption of vertical valves,
water utilities can identify inefficiencies in the system and take corrective action to reduce water losses.

METHODOLOGY
To monitor the water consumption of vertical valves, a combination of flow meters and data loggers can be used. The flow meters
are installed at the inlet and outlet of the valve to measure the flow rate of water passing through the valve. The data loggers are
used to record the flow rate data at regular intervals, which can be analyzed to determine the water consumption of the valve.

The data loggers can be set to record flow rate data as frequently as every minute, or as infrequently as once a day, depending
on the specific requirements of the monitoring program. The data collected by the data loggers can be analyzed to determine the
average water consumption of each valve, and identify valves that are consuming more water than necessary.

CASE STUDY

To demonstrate the effectiveness of the proposed method, a case study was carried out in a water distribution system that
supplies water to a residential area. The study involved the installation of flow meters and data loggers in 10 vertical valves located
at different points in the water distribution system. The data was collected over a period of one month.
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The data collected by the data loggers was then analyzed to determine the water consumption of each valve and identify
valves that were consuming more water than necessary. Table 1 shows the average water consumption of the 10 valves monitored
in the case study.

Table 1: Average Water Consumption of Valves

Valve Number Average Water Consumption (m3/day)
1 10.2
2 12.5
3 8.7
4 9.1
5 11.3
6 7.8
7 6.5
8 5.2
9 4.9
10 3.5

The results indicate that VValve 2 had the highest water consumption, while Valve 10 had the lowest water consumption. This
information was used to identify valves that were consuming more water than necessary and take corrective action to reduce water
losses.

Benefits of Monitoring Water Consumption in Vertical Valves

Monitoring the water consumption of vertical valves can provide valuable insights into the efficiency of water distribution
systems and promote sustainable management of water resources. By identifying inefficiencies in the system and taking corrective
action to reduce water losses, water utilities can reduce their operating costs and improve their environmental sustainability.

Furthermore, monitoring the water consumption ofvertical valves can also help to identify leaks in the system. Leaks can be
a significant source of water loss, and can have economic and environmental consequences. By identifying leaks early, water utilities
can take prompt corrective action to repair the leaks and reduce water losses.

In addition to reducing water losses, monitoring the water consumption of vertical valves can also help to optimize the
operation of the water distribution system. By identifying valves that are consuming more water than necessary, water utilities can
adjust the operation of the valves to reduce water consumption and improve the efficiency of the system.

Here's a sample schedule for implementing the proposed method for monitoring the water consumption of vertical valves:
Planning Phase:
o Define the scope of the monitoring program and identify the valves to be monitored.
o Determine the frequency of data collection and the duration of the monitoring program.
e Develop a plan for installing flow meters and data loggers at the selected valves.
e  Estimate the cost of the monitoring program and secure funding.
Implementation Phase:
o Install flow meters and data loggers at the selected valves according to the plan developed in the planning phase.
e  Set up the data loggers to record flow rate data at the desired frequency.
e Test the flow meters and data loggers to ensure that they are functioning correctly.
Data Collection Phase:
o Collect flow rate data from the data loggers at the selected valves over the duration of the monitoring program.
e  Store the flow rate data in a secure database or cloud-based platform for analysis.
Data Analysis Phase:
o Analyze the flow rate data to determine the average water consumption of each valve.
¢ Identify valves that are consuming more water than necessary and take corrective action to reduce water losses.
e  Use the data to optimize the operation of the water distribution system and reduce its environmental impact.
Reporting Phase:
e Prepare a report summarizing the results of the monitoring program, including the average water consumption of each
valve and any corrective actions taken.
e Provide recommendations for further improvements to the water distribution system based on the findingsof the monitoring
program.
e Share the report with relevant stakeholders, such as water utility management, regulators, and customers.
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Maintenance Phase:

¢ Maintain the flow meters and data loggers to ensure that they continue to function correctly.

o Regularly review the data collected to identify any trends or changes in water consumption patterns.

e Use the data to inform ongoing maintenance and operational decisions for the water distribution system.

It's important to note that the duration and frequency of each phase can vary depending on the specific requirements of the
monitoring program and the size of the water distribution system. However, this schedule provides a general framework for
implementing and maintaining a program for monitoring the water consumption of vertical valves.

CONCLUSION

In conclusion, monitoring the water consumption of vertical valves using a combination of flow meters and data loggers can
provide valuable insights into the efficiency of water distribution systems, identify leaks and reduce water losses. The case study
presented in this article demonstrates the effectiveness of the proposed method in monitoring the water consumption of vertical
valves and identifying inefficiencies in the water distribution system.

By implementing this method, water utilities can optimize the operation of their water distribution systems, reduce water

losses, and promote sustainable management of water resources. We recommend that water utilities consider implementing this
method to improve the efficiency of their water distribution systems and reduce their environmental impact.
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