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Abstract - Gas leaks are among the leading causes
of industrial and residential accidents, resulting in
fires, explosions, and significant health hazards.
Early detection of gas leaks is crucial in preventing
such incidents and ensuring the safety of
individuals and property. This paper discusses the
development of a gas leakage detection system
utilizing an MQ-5 gas sensor, Arduino UNO
Microcontroller, and a buzzer. The proposed system
operates in real-time to detect hazardous gases like
LPG and methane and provides audible alerts upon
detection. The design prioritizes affordability, ease
of use, and reliability, making it accessible for
widespread adoption in homes, workplaces, and
industries. This innovative solution meets the
growing demand for low-cost safety devices and
contributes to enhanced safety standards
globally.This paper presents the development of a
gas leakage detection system that integrates an MQ-
5 gas sensor, Arduino UNO Microcontroller, LCD
display, and buzzer to enhance safety in homes and
industries. The system continuously monitors the
concentration of hazardous gases like LPG and
methane. When dangerous levels are detected, the
system triggers an audible alert through the buzzer
and displays the gas concentration level on the LCD
screen. This real-time monitoring system is
designed to be cost-effective, reliable, and easy to
use, making it suitable for diverse applications,
including residential and industrial environments.
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1.INTRODUCTION

The increasing use of combustible gases in
domestic and industrial settings has raised the need
for effective safety systems to prevent accidents

caused by gas Ieaks Despite the availability of
advanced gas detection systems, their high costs
and complex installations often deter their adoption,
particularly in small-scale environments. This
research focuses on creating an affordable and user-
friendly gas leakage detector using widely available
electronic components. The system uses an MQ-5
gas sensor to detect hazardous gases and an
Arduino UNO Microcontroller to process the data.
When dangerous gas concentrations are detected, a
buzzer is activated to alert individuals in the
vicinity. The system’s design emphasizes
simplicity, ensuring that users with minimal
technical knowledge can set it up and operate it.
Additionally, its low-cost components make it ideal
for deployment in emerging markets, where access
to advanced safety solutions is limited. This project
aims to address these gaps and contribute to a safer
living and working environment. To address these
challenges, this paper introduces a cost-effective
gas leakage detector that combines affordability
with high reliability. Using basic electronic
components, the proposed system offers real-time
detection and alert mechanisms, ensuring prompt
responses to hazardous situations. The system'’s
simplicity makes it accessible to a broad range of
users, from homeowners to small businesses and
industries, thereby promoting safety across various
settings.

2. Body of Paper

Safety in both residential and industrial
environments is paramount, with gas leaks being
one of the most common causes of accidents. Leaks
of combustible gases like LPG and methane can
result in catastrophic consequences, including fires,
explosions, and severe health impacts. Despite the
availability of gas detection systems in the market,
many are prohibitively expensive, complex to
install, and inaccessible to small-scale users.
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System Design and Components

Hardware Components

The following components were selected for their

affordability, availability, and compatibility:

MQ-5 Gas Sensor: Detects concentrations of gases
like LPG and methane. It outputs an analog signal

corresponding to the gas concentration.

Arduino UNO: Acts as the central processing unit,
reading the sensor data, comparing it to a
predefined threshold, and controlling the alert

mechanism.

Buzzer: Emits a loud audible alert when gas

concentrations exceed safe limits.

Connecting  Wires: Ensure proper
functionality and connectivity.

© 2025, IJSREM | www.ijsrem.com

Breadboard: Used to assemble and test the

prototype circuit before final implementation.

Software Implementation

The system is programmed using the Arduino IDE,
an open-source platform for microcontroller

development.

« Data Acquisition: Continuously reading
gas concentration levels from the MQ-5

Sensor.

o Data Processing: Comparing the sensor
data against a predefined threshold to

determine if a gas leak is present.

e Alert Mechanism: Activating the buzzer
when gas levels exceed the safe threshold,
ensuring immediate notification of the

hazard.

Objectives

This project aims to achieve the following

objectives:

1. Develop a Low-Cost Solution: Create a gas
leakage detection system using affordable
components to ensure accessibility to a wide

audience.
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2. Enhance Safety: Provide a reliable, real-
time alert mechanism for detecting LPG and
methane gas leaks to prevent accidents.

3. Promote User-Friendly Design: Design a
system that is easy to assemble, operate, and
maintain, requiring minimal technical
expertise.

4. Encourage Scalability:  Allow  for
adaptation and expansion to cater to
industrial-scale applications with minor
modifications.

System Workflow

Initialization: When powered on, the Arduino
initializes the sensor, LCD, and buzzer. The LCD
displays a welcome message before starting gas
detection.

Gas Detection: The MQ-5 sensor continuously
monitors the gas concentration and sends the data to
the Arduino.

-Display and Alert:

o |If the gas concentration is below the
threshold, the LCD displays:
""Gas Level: Safe™

« |If the gas concentration exceeds the
threshold, the LCD displays:
"Gas Leak Detected!"' Observations
Simultaneously, the buzzer emits a loud
sound to alert users of the danger.

Concentration
(ppm) LCD Output Remarks
Experimental Setup

200 ppm Gas Level: Safe ij Normal condition.

450 ppm Gas Leak Leak detected; alert
Detected! active.

Methane 150 ppm Gas Level: Safe i Normal condition.

Methane 500 ppm Gas Leak Leak detected; alert

Detected! active.
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Advantages

1. Real-Time Monitoring: Continuous
display of gas concentration levels on the
LCD screen provides users with real-time
information.

2. Immediate Alerts: The buzzer ensures
instant notification when dangerous gas
levels are detected.

3. User-Friendly Interface: The LCD display
makes it easy for users to interpret the gas
levels without technical expertise.

4. Cost-Effective Design: The system uses

readily available and affordable
components, making it accessible to a wide
audience.

5. Versatile Applications: Suitable for
residential, commercial, and industrial

environments.

3. CONCLUSIONS

The gas leakage detection system using an MQ-5
sensor, Arduino Uno, LCD display, and buzzer
offers a comprehensive solution to the critical issue
of gas leaks. Its affordability, ease of use, and
reliable performance make it suitable for a wide
range of applications. The addition of the LCD
display enhances the system's usability by
providing real-time monitoring, ensuring that users
are informed of gas concentration levels at all
times. This system represents a significant step
toward promoting safety in residential and
industrial environments.
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