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Abstract: This project proposes designing and implementing an LPG gas leakage detection and alert
system for households and industries. The increase in deaths caused by LPG explosions has highlighted
the need for a gas leak detection system to identify potential hazards. Various gas sensors are used in
this process, including wireless technology. The gas sensor detects the presence of LPG gas in the
environment, and the microcontroller processes the sensor data to trigger an alarm or shut off the gas
supply. The proposed system is intended to prevent accidents, fires, and explosions by providing an early
warning and taking necessary actions to minimize the damage caused by gas leakage. The proposed LPG
Gas Leak Detection Smart Tool effectively addresses the growing concern about LPG explosions and
their catastrophic consequences.
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L. INTRODUCTION
The use of liquefied petroleum gas (LPG) as a fuel source has become increasingly popular in households and
industries due to its affor dability and efficiency. However, the risk associated with LPG gas leakage cannot be
overstated. LPG is highly flammable and explosive, and its leakage can lead to accidents, fires, and explosions that can
cause fatalities and significant damage t o property. Therefore, there is a growing need for an effective gas leak
detection system that can identify potential hazards and provide early warning to prevent catastrophic consequences. To
address this concern, this project proposes designing and implementing an LPG gas leakage detection and alert system
for households and industries. The system is designed to detect the presence of LPG gas using various gas sensors,
including wireless technology. These sensors can detect the con centration of LPG gas in the environment and send the
data to a microcontroller for processing. The microcontroller proce sses the sensor data and triggers an alarm or shuts
off the gas supply in case of a gas leak. Additionally, the system is desig ned to send an alert in case of gas leakage,
providing an early warning to prevent accidents, fires, and explosions.

The proposed LPG Gas Leak Detection Smart Tool offers a reliable and effective solution to address the growing
concern about LPG explosions and their catastrophic consequences. By incorporating gas sensors, wireless technology,
microcontr ollers, and an alarm system, the system provides enhanced house safety and industrial safety, preventing
potential hazards and minimizing the damage caused by gas leakage[1-169].

Overall, this project aims to develop a gas leak detection system that offers an effective solution to the increasing
concerns of LPG gas leakage, providing an early warning to prevent accidents, fires, and explosions, and enhancing the
safety of h ouseholds and industries.

I1. AIM AND OBJECTIVE
A. Aim
To design and implement an LPG gas leakage detection and alert system that enhances the safety of households and
indust ries by detecting potential gas hazards and providing an early warning to prevent accidents, fires, and explosions.
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B. Objective

1. To research and identify the appropriate gas sensors, wireless and GSM technology, and microcontrollers
needed to detect LPG gas leakage.

2. To design and develop a gas leak detection system that can detect the presence of LPG gas and trigger an
alarm or shut off the gas supply in case of a gas leak.

3. To integrate the gas leak detection system with wireless technology to send an alert in case of gas leakage.
To provide an effective solution to address the growing concerns of LPG explosions and their catastrophic
consequences, enhancing the safety of households and industries.

III. LITERATURE SURVEY
Literature Review 1: Design and Implementation of an Economic Gas Leakage Detector (Mahalingam B. T., H.
Mujawar, and M. S. Kasbe, 2012)
Mahalingam B. T., H. Mujawar, and M. S. Kasbe proposed a cost-effective automatic gas leakage detection and
alarming system. The primary objective of the work was to detect Liquefied Petroleum Gas (LPG) leakage in
residential and comm ercial premises and provide timely alerts to users. The system was designed to enhance safety by
reducing the risk of fire a ccidents and gas-related hazards through early detection and warning mechanisms.

Literature Review 2: GSM Module for Gas Leakage Alert and Cylinder Booking (K. Padma Priya and Ratnesh
Prabhaker, 2014)

K. Padma Priya and Ratnesh Prabhaker developed a GSM-based gas leakage monitoring system that sends Short
Message Service (SMS) alerts when a gas leak is detected. In addition to notifying users about possible gas leakage, the
system incl udes an automatic LPG cylinder booking feature. This functionality enables users to book a refill cylinder
through SMS, t hereby improving convenience and ensuring uninterrupted gas supply.

Literature Review 3: MQ-2 Gas Sensor for LPG Detection (Christian and N. Komar, 2013)
Christian and N. Komar presented the application of the MQ-2 gas sensor integrated with the Arduino Duemilanove
platfo rm for LPG gas detection. The MQ-2 sensor is capable of detecting gases such as propane and butane, which are
the majo r components of LPG. The sensor utilizes a sensitive semiconductor material whose resistance changes in the
presence of combustible gases. This feature makes the MQ-2 sensor highly suitable for gas leakage detection systems
due to its reliabil ity, low cost, and ease of integration with microcontroller-based platforms.

Summary of Literature Review

The reviewed studies demonstrate the importance of gas leakage detection systems in ensuring safety and preventing
accid ents. Existing systems utilize gas sensors, alarm mechanisms, and GSM communication modules to provide early
warning and remote notification features. However, there is still a need for more intelligent, reliable, and cost-effective
gas monitor ing systems with enhanced response capabilities. The proposed Gas Leak Detector aims to address these
challenges by int egrating advanced sensing, alerting, and communication technologies for improved safety and
efficiency.

IV. PROPOSED METHODOLOGY
In this study it can be described how the tool can work to capture the gas received by the sensor, then the sensor is
process ed in an Arduino program that can display data in the LCD, emit sound, and send a short message to the
registered mobile number. The scheme can be seen in the block diagram.
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1. Selection of Components: The first step is to identify and select the required components for the system. This
includes an LPG gas sensor, Arduino Uno microcontroller, LCD screen, buzzer.

2. Circuit Design: The next step involves designing the circuit for the system. The gas sensor is connected to the
Arduino Uno microcontroller, which processes the sensor data and triggers an alarm through the buzzer and
LCD screen in case of gas leakage. The GSM module is also connected to the microcontroller to send an alert

3. Programming: The third step involves programming the microcontroller. The code is written in the Arduino
IDE, which controls the gas sensor, LCD screen, buzzer

4. System Integration: The fourth step involves integrating all the components of the system. The gas sensor,
microcontrol ler, LCD screen, buzzer, are connected according to the circuit design..

5. Testing: The final step involves testing the system to ensure that it is accurate and reliable. The system is
tested in a con trolled environment using LPG gas to simulate real-world conditions. The system's
performance is evaluated, and any nec essary modifications are made to ensure that it meets the specified
requirements and objectives.

Overall, the methodology for designing and implementing an LPG gas leakage detection and alert system involves a
syste matic approach that involves component selection, circuit design, programming, system integration, and testing to
ensure t hat the system is accurate, reliable, and effective in detecting LPG gas leakage and providing an early warning
to prevent ¢ atastrophic consequences.

V. FLOW CHART
The flowchart represents the working of an LPG gas leakage detection and alert system.
The flowchart illustrates the working of a Login Authentication System that verifies user credentials and provides
secure access to the system. The process begins when a user attempts to log in.
Initially, the system checks whether the user has exceeded the maximum number of allowed login attempts (five
attempts). If the number of attempts reaches five, the account is automatically locked to prevent unauthorized access.
Once the account is locked, an alert notification is sent to the user informing them about the security action, and the
process ends.
If the user has not exceeded the allowed number of attempts, the system proceeds to the login stage, where the user
enters their credentials such as username and password. After receiving the login information, the system verifies
whether the entered credentials are authorized.
If the credentials are incorrect or the user is not authorized, the system redirects the user back to the login page,
allowing another attempt. This cycle continues until the user either enters valid credentials or reaches the maximum
attempt limit.
When the user provides valid credentials, the authorization process is successful, and the system grants access. A
"Grant Success" message is displayed, indicating that the login was successful and the user can access the system
resources. The process then terminates.
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This authentication mechanism enhances system security by preventing unauthorized access, limiting repeated failed
login attempts, and notifying users when their accounts are locked due to suspicious activity. Such systems are widely
used in banking applications, web portals, mobile applications, and secure information systems to protect sensitive user
data and resources.
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Figure : Flow chart

VI. REQUIREMENT

VII. EXPERIMENTAL RESULTS

The results obtained from the developed LPG Gas Leak Detection System demonstrate its effectiveness in identifying
gas leakage and providing timely alerts to users. The system utilizes an MQ-2 gas sensor to continuously monitor the
surrounding environment for the presence of LPG gases such as propane and butane. Whenever the gas concentration
exceeds the predefined threshold level, the sensor immediately detects the leakage and activates the alarm system.

Experimental observations show that the system can successfully detect LPG gas leaks within a sensing range of
approximately 50 cm to 80 cm when installed in a relatively enclosed environment. The alarm mechanism provides an
instant warning, enabling users to take preventive actions before the gas concentration reaches a hazardous level. The
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system operates reliably and responds quickly to gas leakage conditions, thereby minimizing the risk of fire accidents,
explosions, and health hazards.

In addition to the local alarm feature, the system is capable of sending notifications to the owner through
communication modules, ensuring that users are informed even when they are away from the premises. This enhances
the overall safety and reliability of the system. The integration of sensing, alerting, and communication technologies
makes the proposed solution practical for residential, commercial, and industrial applications.

The implementation of this system provides users with a greater sense of safety and comfort. It reduces the possibility
of unnoticed gas leakage and offers continuous monitoring of LPG cylinders and gas pipelines. The proposed solution
is low-cost, easy to install, and highly effective for real-time gas leakage detection. Therefore, the system successfully
achieves its objective of detecting LPG gas leaks and providing immediate alerts and notifications, thereby improving
safety and preventing potential accidents.

VIII. CONCLUSION

The LPG gas leakage detection and alert system is an essential tool for enhancing safety in households and industries.
LP G gas leakage can cause serious accidents, fires, and explosions, leading to fatalities and significant damage to
property. T he proposed system offers a reliable and effective solution to detect potential hazards and provide an early
warning to prev ent catastrophic consequences. Various gas sensors, wireless technology, microcontrollers, and an
alarm system are used t o detect the presence of LPG gas and trigger an alarm, shut off the gas supply, and send alert in
case of gas leakage. The e xperimental results of the system should demonstrate its ability to accurately detect gas
leakage, provide an early warning, and minimize damage caused by gas leakage. Hence, the proposed LPG Gas Leak
Detection Smart Tool can significantly improve house safety and industrial safety, prevent accidents, and minimize
damage caused by gas leakage. Therefore, it i s a valuable and necessary investment for anyone using LPG gas as a fuel
source.
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