International Journal of Recent Advances in Engineering and Technology

—\. _
Tl
Sl ¥

Archives available at journals.mriindia.com

International Journal of Recent Advances in Engineering and

Technology

ISSN: 2347 -2812
Volume 14 Issue 01s, 2025

Smart Water Flow and Pipeline Leakage Detection Using IoT and

Arduino UNO

1Setu Sameer Fulawade , 2Rushikesh C. Chaudhari, 3Atharva Sunil Bele, 4Prof. Kapil Dere
1234Dept. of Computer Engineering Jaihind College of Engineering Kuran, India
Email: setufulawadel2 @gmail.com, rushikeshc381@gmail.com, atharval257@gmail.com,

kapilddere@gmail.com

Peer Review Information

Submission: 1 Sept 2025
Revision: 28 Sept 2025
Acceptance: 12 Oct 2025

Keywords

Water Flow Monitoring, IoT,
Pipeline Leakage Detection,
Arduino UNO, Smart Water
Management, Sensors, Cloud
Computing

Abstract

The Internet of Things (IoT) technology provides an effective solution for
addressing water loss by enabling real-time monitoring of water levels,
detecting leaks, and automatically refilling tanks when necessary.
Additionally, IoT facilitates real-time feedback to end users and experts
through smart phones or web applications. Various studies have
explored smart water monitoring systems, covering aspects such as
water quality, supply pipelines, and wastewater recycling. However, one
of the most persistent global challenges is pipeline leakage, which often
poses difficulties for local water distribution authorities in pinpointing
fault locations. Factors such as aging infrastructure and ongoing urban
construction contribute to frequent leaks.

This research aims to develop an loT-based leak detection system using
Arduino and open-source software. The proposed system employs
sensors placed at both the source and destination of the water supply to
monitor flow rates. If an abnormality indicating leakage is detected, the
system immediately sends an alert to the user’s mobile device, enabling
timely intervention and water conservation.

INTRODUCTION

Moreover , the system's ability to provide

System for Water Loss Detection presents a
crucial solution to address the pressing
challenges of water scarcity and inefficient
distribution in modern urban environments.
With the rapid wurbanization and growing
population, there is an urgent need to
optimize water usage and minimize losses.
This paper proposes a novel approach that
harnesses the power of Internet of Things
technology to revolutionize water
management practices. By integrating devices
such as sensors and actuators into the water
distribution network, this system enables
real-time monitoring, data collection, and
analysis. The resulting insights allow for timely
detection of leakages, bursts, and other
anomalies, ensuring swift corrective actions.
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accurate consumption data facilitates efficient
billing and equitable resource allocation. This
introduction establishes the significance of the
proposed Smart water Management System,
highlighting its potential to enhance water
conservation efforts, reduce wastage, and
contribute to sustainable urban development.
Through the seamless amalgamation of
technology and water  management, this
system promises to revolutionize the way we
monitor, conserve, and distribute this precious
resource.

OBJECTIVES
o Real-Time Alerts - Provide real-time
feedback to users via smart phone or
webpage.
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e Leak Detection System - Develop an IoT
-based leak detection system using
Arduino IDE.

o Flows Sensor Integration - Measure water
flow using sensors at the origin and
destination points.

e User Notification - Notify users
immediately via mobile alerts when a leak
is detected.

e Pipeline Fault Detection - Assist local

water authorities in identifying leak
locations efficiently.
e Multi-Point Leak Detection - Deploy

sensors at various locations for precise
leakage identification.

e User-Friendly Interface - Develop an
intuitive application for users to track
water usage and receive alerts efficiently .

LITERATURE SURVEY

[1]elias farah and isam shahrour proposed a
smart Water system for detecting leaks by integra
ting the Minimum night flow method with the
conventional Water balance approach. Their
methodology

Identifies leaks based on flow thresholds,
triggering An alert when nighttime water flow
surpasses these Predefined limits.

[2] in another study, elias farah and isam
shahrour Explored the use of automated meter
reading

(AMR) technology for large-scale leak detection.
Their research highlights the role of AMR in
Monitoring and analyzing recorded data, allowing
For timely identification of pipeline failures.

[3] chi zhang, bradley j. Alexander, and jinzhe
Gong introduced a convolution neural network
(CNN) model to detect cracks and leaks in water
Pipelines. Their approach enhances proactive
pipeline Maintenance by leveraging smart water
networks (SWN) to mitigate issues such as pipe
leaks and major Failures.

[4]heitor t. L. De paula, joao b. A. Gomes, and luis
F . T . Affonso proposed an IOT -based water
monitoring System for smart buildings. This
system is designed to Track water consumption
remotely and detect Disruptions or leaks in the
distribution network. Its Adapt able framework
allows for implementation in  various
environments beyond smart buildings.

[5]vinod kumar shukla, venka t a jitendra
Dhanekula, and mounika gadipudi developed a
Real-time smart w a ter management system
using Labview and IOT. Their project involves
monitoring  Multiple parameters—such as
pressure, temperature, Turbidity, conductivity,
flow rate, ph levels, and Soil moisture—through
physic-chemical sensors.

[6]manel elleuchi, raouia khelif, and Mohamed
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Kharrat introduced an IOT -driven pipeline
Monitoring system tha t uses soil moisture
sensors to Detect leaks. Their experiment al trials
demonstrated the system’s effectiveness in
locating leaks across Different scenarios.

[7]nicole metje, david n. Chapman, and carlj.
Anthony presented a smart wireless sensor
network

Designed for detecting leaks in water pipelines.
Their System operates by monitoring variations
in relative pressure within plastic pipes, aiding in
early leak Detection and prevention.

System Architecture

An architecture diagram displayed in Figure 1
consists of three parts that perform coherent
functions, first is the sensing subsystem that
includes all the processes of detecting the
water leakage and sending data process. The
second subpart is the internet part in which the
data is passed from the sensing subpart into a
cloud (database server) subpart which is the
more reliable storage location, later the user
receives the data about the detection of the
water leakage through the mobile device or the
web-based system.

Smart Water Flow and Pipeline Leakage Detection Architecture
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Fig.2.Graphical representation of the water
leakage detection system.

Fig. 2 shows the real-time reading from the
sensor places at both ends with each having a
capacity of detecting up to 30 L/Min and
pressure of 2.0 MPa. In this part of the system
testing and validation of the prototype were
done by detecting the leakage of water in a pipe
and the testing was done to replicate the real
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scenarios.
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Fig.3. Water Leakage Condition

The Smart Water Loss Detection System has

demonstrated significant improvements in
water management by reducing wastage
through  real-time leak detection and

monitoring. The system enhances efficiency in
distribution, allowing for timely interventions
and repairs, ultimately leading to cost savings in
maintenance and operations.

APPLICATIONS
e Leakage Detection - Identifies and
locates leaks in pipelines, reducing water

wastage.

e Real-time Monitoring - Continuously
tracks water flow, pressure, and
consumption.

e Automated Alerts - Sends instant

notifications for anomalies like bursts or
excessive usage.

o Efficient Billing - Provides accurate
usage data for fair and transparent
billing.

e Water Conservation - Helps in reducing
unnecessary water loss and optimizing
usage.

e Predictive Maintenance -Detects early
signs of pipeline wear and potential

failures.

ADVANTAGES
e Users receive notifications on their
mobile phones or web interfaces,

ensuring quick action to prevent water
loss.

e Detecting and addressing leaks promptly
minimizes repair costs and prevents
extensive damage to infrastructure.

e The automated nature of IoT reduces the
need for manual inspections, making
maintenance more efficient.

o Helps identify pipeline wear and tear
before a major failure occurs, improving
infrastructure longevity.

e Reducing water wastage helps in water
conservation efforts, promoting
sustainable resource management.
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CONCLUSION

The Smart Water Loss Detection System
presents an innovative and effective solution to
address water wastage and inefficiencies in

distribution networks. By leveraging IoT
technology, real-time monitoring, and data
analytics, the system enhances water

conservation efforts, ensures equitable resource
allocation, and reduces operational costs.
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