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ABSTRACT- In the context of smart cities in India,
accurate meter readings are crucial for managing
household water and energy systems efficiently. However,
traditional meter reading methods are costly and time-
consuming due to the large number of users and the lack
of daily usage analysis leading to customer dissatisfaction.
The proposed solution to tackle this matter involves
implementing an integrated wireless smart energy and
water metering system that utilizes smart metering
technology. This system can potentially revolutionize how
utilities handle energy and water management. The
integrated system is designed to replace the mechanical
water meters and conventional digital energy meters,
whose primary function is to accurately record meter
readings for payment purposes, for automatic meter
readings that do not require frequent trips to the location
where the meters are installed. This article proposes a
smart, integrated wireless metering system to
revolutionize customer engagement and energy and water
utility 'management. This technology enables the
transmission of precise and secure data on water and
energy consumption in real-time by employing Low Power
Wide Area Networks (LPWAN) technology, known for its
low power consumption, cost-effectiveness, long-range
coverage, and efficient penetration. The system has a
water flow sensor and PZEM-004T for real-time water and
energy consumption readings. The interoperable features
in the integrated water flow and energy meter are
achieved through trial-and-error methods. The trials led
to experimental findings that enabled successful
communication between the energy and water flow
meters and recorded accurate readings. The device
provides the utility provider with real-time consumption
statistics and the flexibility to turn on and off the system
remotely. The system also helps the users by giving them
real-time consumption data and preventing overloading
situations. The device also notifies the utility company of
the theft of electricity. The proposed system overcomes the
gaps reported in the traditional systems and design
challenges.

Keywords: smart readings, meter readings, wireless
smart energy and water metering system.

LINTRODUCTION

The rapid growth of urban populations and the
expansion of modern cities have significantly increased
the demand for essential resources such as water and
electrical energy. Efficient monitoring and management
of these resources have become critical challenges for
utility providers and city administrators. Traditional
metering systems, which use separate mechanical water
meters and conventional energy meters, rely heavily on
manual data collection and periodic readings. These
methods are not only time-consuming and labor-
intensive but also prone to human error, delayed
reporting, and inaccurate billing. Furthermore,
conventional systems do not provide real-time
consumption data, making it difficult to detect issues
such as resource wastage, leakage, overload, or
unauthorized usage. These limitations reduce
operational efficiency and affect both service providers
and consumers. With the advancement of smart city
technologies, there is a growing need for intelligent
metering solutions that enable automated monitoring
and efficient resource management. A unified metering
system offers an effective solution by integrating water
and energy monitoring into a single platform. This
system utilizes smart sensors and Internet of Things
(IoT) technologies to continuously measure water flow
and electrical parameters such as voltage, current, and
power consumption. The collected data is transmitted
wirelessly to a centralized system or cloud platform,
where it can be processed, analyzed, and stored for
further use. This enables utility providers to access real-
time consumption information, improve billing accuracy,
and respond quickly to abnormal conditions. The unified
metering approach also enhances operational efficiency
by reducing the need for manual meter readings and
minimizing infrastructure redundancy. It enables
automated  billing  processes, improves data
transparency, and supports remote monitoring and
control of utility services. Additionally, the system can
detect unusual consumption patterns, helping to identify
water leakage, energy theft, or system faults at an early
stage. This improves system reliability and helps prevent
resource loss. From the consumer perspective, the
unified metering system provides greater visibility into
resource usage. Users can monitor their consumption
patterns through digital interfaces such as web

© 2026,IRJET | ImpactFactor value: 8.315

IS0 9001:2008 Certified Journal |

Page 725



’// International Research Journal of Engineering and Technology (IRJET) e-ISSN: 2395-0056

JET Volume: 13 Issue: 03 | Mar 2026

www.irjet.net

p-ISSN: 2395-0072

dashboards or mobile applications, enabling them to
make informed decisions and adopt energy- and water-
saving practices. Increased awareness encourages
responsible consumption and contributes to overall
resource conservation. Moreover, the unified system
supports smart city development by providing valuable
data for planning and decision-making. City authorities
and utility providers can analyze consumption trends,
optimize  resource  distribution, and improve
infrastructure planning based on accurate and real-time
data. This leads to better service delivery, reduced
operational costs, and improved sustainability. . By
integrating  sensing, communication, and data
management technologies into a single framework, the
system improves efficiency, accuracy, and reliability in
resource monitoring. This innovative solution plays an
important role in supporting sustainable resource
management and contributes to the development of
intelligent and efficient smart city infrastructure.

I1. EXISTING SYSTEM

In the existing system, water and electricity consumption
are monitored separately using conventional meters that
require manual reading and periodic data collection.
These traditional metering methods lack real-time
monitoring capabilities, making it difficult to detect
issues such as water leakage, excessive energy usage, or
abnormal consumption patterns at an early stage. In
most cases, utility departments store and manage
consumption data independently, resulting in
disconnected information systems and inefficient
resource management. Manual meter reading and billing
processes increase the risk of human errors, inaccurate
billing, and delays in payment processing. Furthermore,
consumers have limited access to detailed information
about their actual usage, which reduces awareness and
makes it difficult to adopt effective conservation
measures. Overall, the existing system is time-
consuming, less reliable, and unable to meet the
efficiency, accuracy, and automation requirements of
modern smart city environments.

2.1DRAWBACKS:

Water and electricity meters operate independently,
resulting in a lack of integrated consumption data. This
separation makes it difficult for utility providers to
achieve efficient coordination and effective resource
management.The system relies heavily on manual meter
reading, which requires significant human effort and
time. This manual process increases the possibility of
errors during data collection and recording. The absence
of real-time monitoring prevents the early detection of
problems such as water leakage, excessive power
consumption, or abnormal usage patterns. This leads to
unnecessary resource wastage and financial losses for
both consumers and utility providers. Manual billing

procedures may result in delayed or incorrect billing,
reducing transparency and negatively affecting customer
trust. It can also impact the revenue collection process of
utility companies.Consumers have limited access to
detailed information about their usage patterns, which
reduces awareness and makes it difficult to promote
responsible consumption, conservation practices, and
sustainable use of water and energy resources.

III. PROPOSED FRAMEWORK

The proposed system introduces a unified smart
metering framework designed to simultaneously
monitor water and energy consumption within a smart
city environment. Unlike conventional systems that
operate independently, this solution integrates smart
water flow sensors and digital energy meters with IoT-
enabled controllers to enable coordinated monitoring
across residential, commercial, and industrial locations.
The system continuously collects real-time consumption
data from multiple endpoints, ensuring accurate and up-
to-date measurement of resource usage. The collected
data is transmitted wirelessly to a centralized cloud-
based platform, where it is securely stored, processed,
and analyzed. Through user-friendly dashboards and
digital interfaces, both utility providers and consumers
can access detailed insights into consumption patterns.
This enables continuous monitoring, automated and
accurate billing, and rapid identification of issues such as
water leakage, energy wastage, overload conditions, or
abnormal usage behavior. By consolidating water and
energy monitoring into a single integrated framework,
the proposed system reduces operational complexity and
improves coordination between utility services. It
enhances resource optimization, minimizes losses, and
supports proactive maintenance strategies. Furthermore,
real-time notifications and data analytics empower
authorities and consumers to make informed, data-
driven decisions that encourage conservation,
sustainability, and efficient urban development. Overall,
the unified smart metering system represents a reliable
and scalable solution for modern smart city
infrastructure.

3.1BENEFITS

The integration of water and energy monitoring into a
single unified platform improves coordination and
provides a complete and real-time overview of resource
consumption, enhancing overall operational efficiency.
Automated data collection eliminates the need for
manual meter reading, reducing labor requirements,
minimizing human errors, and improving the accuracy of
recorded data. Real-time monitoring enables the early
detection of issues such as water leakage, excessive
energy consumption, and abnormal usage patterns,
helping to reduce resource wastage and operational
losses. The system ensures accurate, transparent, and
timely billing, which improves revenue management for
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utility providers and increases customer confidence in
the billing process.User-friendly dashboards and digital
interfaces provide consumers with detailed insights into
their consumption patterns, encouraging awareness and
promoting responsible and efficient use of resources.The
unified system supports better decision-making for both
utility providers and consumers by providing reliable
data, leading to improved resource planning, cost
savings, and sustainable management of water and
energy.

IV. SYSTEM IMPLEMENTATION
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Figure 1: Block Diagram of the Unified Smart
Metering System

The system consists of several key components including
a power supply unit, voltage sensor, current sensor,
water flow sensor, microcontroller with Wi-Fi module,
cloud platform, API interface, and IoT application. These
components work together to collect, process, transmit,
and display real-time consumption data. The power
supply unit provides the required electrical power to
operate the microcontroller and connected sensors. It
ensures stable and regulated voltage levels for reliable
functioning of the system. Since electronic components
require specific voltage levels, the power supply converts
and regulates the input power to suitable levels. A stable
power source is essential to ensure continuous
monitoring and uninterrupted system operation. The
voltage sensor is used to measure the voltage level of the
electrical system. It continuously monitors the voltage
supplied to the connected load and sends the measured
data to the microcontroller. This information helps in
calculating electrical parameters such as power and
energy consumption. Monitoring voltage also helps in
detecting abnormal conditions such as voltage
fluctuations or overload situations. The current sensor
measures the flow of electrical current in the circuit. It
provides real-time current readings to the
microcontroller. By combining voltage and current
values, the system can calculate power consumption
accurately. The current sensor plays an important role in
monitoring energy usage and detecting excessive current
flow, which may indicate faults or abnormal

consumption. The water flow sensor is responsible for
measuring the amount of water consumed. It works by
detecting the flow rate of water passing through the pipe
and generating pulses proportional to the volume of
water. These pulses are sent to the microcontroller,
which converts them into meaningful consumption
values such as liters or cubic meters. This enables
accurate monitoring of water usage in real time. The
microcontroller is the central component of the system.
It collects data from the voltage sensor, current sensor,
and water flow sensor. The microcontroller processes the
received data, calculates energy and water consumption,
and prepares the data for transmission. The integrated
Wi-Fi module enables wireless communication between
the microcontroller and the cloud platform. This allows
automatic and remote data transmission without manual
intervention.

V. SYSTEM IMPLEMENTATION
5.1 HARDWARE IMPLEMENTATION:

The implementation of the unified smart water and
energy metering system focuses on integrating sensing
devices, IoT-enabled controllers, wireless
communication, and cloud-based data management into
a single functional platform. The system is designed to
automatically monitor, collect, transmit, and display
consumption data in real time, eliminating the need for
manual meter reading and improving overall efficiency.
The hardware component of the system consists of smart
Sensors, energy measurement modules, a
microcontroller unit, and communication modules. A
water flow sensor is used to measure the volume of
water consumption. This sensor works by detecting the
flow rate of water passing through the pipe and
generating electrical pulses proportional to the amount
of water used. These pulses are received and processed
by the microcontroller to calculate total water
consumption.

For energy monitoring, an energy meter module such as
the PZEM-004T 1is used. This module measures
important electrical parameters including voltage,
current, power, and energy consumption. It
communicates directly with the microcontroller and
provides accurate real-time energy usage data. The
microcontroller acts as the central processing unit,
collecting data from both the water flow sensor and the
energy meter. An loT-enabled microcontroller, such as
ESP8266 or ESP32, is used due to its built-in wireless
communication capabilities. It processes sensor data and
transmits it to the cloud platform using wireless
communication technologies such as Wi-Fi or LPWAN.
The hardware components are properly connected and
powered using a regulated power supply to ensure stable
and continuous operation.
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5.2 SOFTWARE IMPLEMENTATION

The software component is responsible for data
acquisition, processing, transmission, and visualization.
The microcontroller is programmed using embedded C
or Arduino programming language. The program
continuously reads data from the water flow sensor and
energy meter module, calculates consumption values,
and prepares the data for transmission. The
microcontroller sends the collected data to a cloud
server through an internet connection. Cloud platforms
such as ThingSpeak, Blynk, or Firebase can be used to
store and manage the data. These platforms allow real-
time data storage, processing, and visualization through
graphical dashboards. The cloud system also performs
data analysis to identify abnormal conditions such as
excessive energy usage or water leakage. If any abnormal
consumption is detected, the system can generate alerts
or notifications to inform both utility providers and
consumers. The collected data is displayed on a user-
friendly dashboard that can be accessed through a web
application or mobile application. The dashboard shows
real-time information such as water consumption,
energy usage, voltage, current, and power. It also
provides historical data in the form of graphs and charts,
helping users understand their consumption patterns.
Utility providers can use the dashboard to monitor
multiple users, manage billing, and detect abnormal
conditions. Consumers can also access their usage
information, allowing them to take necessary actions to
reduce consumption and improve efficiency.

VI.CONCLUSION

The Unified Smart Metering System for water and energy
monitoring provides an effective and modern solution
for improving resource management in smart city
environments. By integrating both water and energy
monitoring into a single intelligent platform, the system
overcomes the limitations of traditional metering
methods, which rely on manual data collection, delayed
reporting, and separate monitoring systems. The
implementation of smart sensors, IoT-based
communication, and cloud data management enables
accurate, real-time measurement and continuous
monitoring of resource consumption. The system
enhances operational efficiency by automating data
collection, billing, and reporting processes, thereby
reducing manual effort and minimizing human errors. It
also enables early detection of problems such as water
leakage, excessive energy consumption, and abnormal
usage patterns, helping utility providers take timely
corrective actions. This improves resource conservation,
reduces operational losses, and ensures reliable service
delivery.

VILFUTURE WORK

However, the system can be further enhanced by
incorporating advanced technologies and additional
features to improve its functionality, scalability, and
efficiency. One of the major future improvements is the
integration of predictive analytics using machine
learning algorithms. By analyzing historical consumption
data, the system can predict future usage patterns, detect
potential faults in advance, and help utility providers
plan resource distribution more effectively.
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