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ABSTRACT 

In recent years, the increasing use of gases like LPG (liquefied petroleum gas) in residential and 
industrial settings has raised concerns about safety due to the risk of gas leaks. This project focuses 
on the development of a Gas Leakage Detection System with Auto Cut-Off Regulator using 
Arduino, aiming to provide an affordable and effective solution to prevent gas leakage incidents. 
Overall, this project demonstrates the potential of integrating microcontroller technology with 
safety systems to create smarter, safer living environments. The implementation of this system 
could lead to a considerable reduction in gas-related incidents, safeguarding lives and property. 
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                                 INTRODUCTION 
Gas leakages detections systems are vital for ensuring safety in residential, commercial, and 
industrial environments. These systems use sensors to detect the presence of hazardous gases like 
LPG, methane, and propane. Upon detecting a gas leak, the system triggers an alarm to alert the 
occupants and simultaneously activates an actuator to shut off the gas supply, preventing accidents. 
Arduino microcontrollers are commonly used at the in these systems for their ease of programming 
and versatility. Modern advancements include integrating IOT for remote monitoring, enhancing 
sensor sensitivity, and incorporating home automation features. The primary challenges involve 
ensuring accuracy, affordability, and regular maintenance. Overall, gas leakages detections 
systems are essential for mitigating risks and safeguarding lives and property. 

                                                   LITERATURE SURVEY 

A gas leakages detection systems integrated with an auto cutoff valve using Arduino addresses a 
critical safety issue in both domestic and industrial settings. Gas leakage can result in catastrophic 
events such as fires, explosions, and health hazards. Conventional detection systems often rely on 
manual intervention, leading to delayed responses. With the advent of microcontrollers like 
Arduino Uno, there has been a paradigm shift toward automated, real-time solutions. Sensors like 
the MQ2, known for detecting gases such as LPG, methane, and propane, play a vital role in 
identifying leaks. When connected to Arduino, these sensors provide analog data on gas 
concentration, which cannot then be processing to trigger alerts and actions. The inclusion of an 
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auto cutoff valve controlled by a servo motor ensures immediate closure of the gas supply upon 
detection of a leak, thereby mitigating risks. Alert mechanisms, such as buzzer alarms and LEDs, 
offer clear warnings to occupants, while advanced systems incorporate GSM modules for remote 
alerts via SMS. Additionally, IOT integration enables real-time monitoring and control through 
mobile applications, enhancing user convenience. Despite its advantages, this system faces 
challenges such as sensor calibration for accurate detection and ensuring reliability under varying 
environmental conditions. Nevertheless, its customizable, cost-effective design makes it a 
practical choice for safety applications. Recent literature highlights the importance of smart safety 
systems in homes and industries. Future advancements may include AI integration for predictive 
maintenance and anomaly detection, further improving efficiency. The Arduino-based gas leakage 
detections systems are stands as a testament to how technology can safeguard lives and property 
through innovation and automation. 

EXISTING SYSTEM 

Existing gas leakage detection systems are have evolved significantly over the years to address 
safety concerns in residential, commercial, and industrial environments. Traditional systems relied 
on manual detection methods, which were often inefficient and prone to human error. Modern 
systems, however, incorporate advanced technologies such as gas sensors, microcontrollers, and 
automated mechanisms to enhance reliability and response time. Gas sensors like the MQ series 
(e.g., MQ2, MQ5) are widely used for detecting gases such as LPG, methane, and propane. These 
sensors provide real-time data on gas concentration levels, which cannot be processing by 
microcontrollers like Arduino to trigger alerts and actions. Many existing systems include audible 
alarms, such as buzzers, and visual indicators, like LEDs, to warn occupants of gas leaks. Some 
systems also feature GSM modules to send SMS alerts, ensuring that users are notify even when 
they are not on-site. Additionally, IOT-enabled systems allow for remote monitoring and control 
through mobile applications, providing users with real-time updates and the ability to take 
immediate action. Auto cutoff mechanisms, often-implemented using servomotors, are a key 
feature of advanced systems. These mechanisms automatically shut off the gas supply when a leak 
is detector, preventing further leakage and reducing the risk of accidents. Despite their advantages, 
existing systems face challenges such as sensor calibration, environmental reliability, and power 
management. However, their cost-effectiveness, ease of implementation, and potential for 
customization make them a popular choice for enhancing safety. Future advancements in gas 
leakage detection systems may include the integration of artificial intelligence for predictive 
maintenance and anomaly detection, as well as the development of more compact and portable 
designs. These innovations aim to furthers improve the efficiency and reliability of gas leakage 
detector systems, ensuring greater safety for users. 

DISADVANTAGES 

1. Sensor Calibration Issues: Gas sensors like MQ2 require frequent calibration to maintain 
accuracy, which can be challenging over time 

2. Limited Sensitivity: Sensors may fail to detect low concentrations of gas, leading to 
delayed responses. 

3. Environmental Factors: Humidity, temperature, and airflow can affect sensor 
performance and reliability. 
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4. False Alarms: Sensors might trigger false positives due to non-hazardous substances or 
environmental changes. 

5. Power Dependency: These systems rely on a continuous power supply; a power outage 
can render them inoperative without backup. 

6. Limited Range: Gas sensors have a limited detection range, potentially missing leaks in 
larger spaces. 

7. Cost of Advanced Features: Integrating features like IOT or GSM modules increases the 
overall cost of the system. 

8. Mechanical Failure: The servomotor controlling the valve may malfunction, 
compromising the system's functionality. 

9. Complexity of Installation: Proper setup and connection of components require technical 
expertise. 

10. Maintenance Requirements: Regular maintenance is needed to ensure the system 
operates reliably over time. 

11. Lack of Redundancy: Single-sensor systems lack backup in case of sensor failure. 
12. Non-Portability: Existing systems are often designed for fixed locations and may not be 

easily portable. 
13. Delay in Detection: Detection might not be instantaneous, especially if the gas 

concentration increases gradually. 
14. Hardware Lifespan: Components like sensors and motors have a finite lifespan, requiring 

periodic replacement. 

PROPOSED SYSTEM 

The proposed system for gas leakage detection with an auto cutoff valve using Arduino aims to 
enhance safety and reliability compared to existing systems. This system employs an Arduino Uno 
as its central processing unit, interfacing with an MQ2 gas sensor to detect the presence of 
hazardous gases like LPG, methane, or propane. The MQ2 sensor continuously monitors gas 
concentration levels in the environment and sends analog signals to the Arduino for processing. 
When the concentration exceeds a predefined threshold, the Arduino triggers an integrated alarm 
system, including a buzzer and a red LED, to alert occupants promptly. Along with the alarm, the 
system activates a servomotor, which is connected to a gas valve. This motor rotates to close the 
valve automatically, cutting off the gas supply to prevent further leakage and potential accidents. 
To improve efficiency, the proposed system incorporates additional features like a GSM module 
for sending SMS notifications to users when a gas leak is detected, ensuring remote alerts even 
when users are not present. Furthermore, by integrating IOT technology, the system enables real-
time monitoring and control via a smartphone application or web interface, offering added 
convenience and accessibility. The system is designed for be cost-effective and user-friendly, with 
minimal maintenance requirements. It is also portable and compact; making it suitable for both 
residential and industrial use. This proposed design addresses some of the limitations of existing 
systems by offering better reliability, faster response times, and integration with modern smart 
technologies. It holds significant potential for reducing the risk of gas-related hazards and 
enhancing the overall safety of living and working environments. With advancements like AI-
based anomaly detection and robust sensor calibration, the system can achieve even higher 
standards of safety and functionality in the future. Make it an efficient and accessible solution for 
tracking aircraft movements. 
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                                                   ADVANTAGES 

1. Enhanced Safety: Automatically detects gas leaks and shuts off the gas supply, preventing 
accidents and hazards. 

2. Real-Time Monitoring: Provides continuous monitoring of gas levels in the environment. 
3. Quick Response Time: Detects gas leaks and takes action almost instantaneously. 
4. Affordable Solution: Utilizes cost-effective components like Arduino and MQ2 sensors, 

making it budget-friendly. 
5. User-Friendly Design: Easy to set up and operate, suitable for residential and industrial 

applications. 
6. Compact and Portable: The system can be assembled in a small and portable form factor. 
7. Customizable Thresholds: Gas detection thresholds can be programmed to suit specific 

requirements. 
8. Remote Alerts: Integration with GSM modules allows users to receive SMS notifications 

even when off-site. 
9. IOT Integration: Enables remote monitoring and control via smartphones or web 

applications. 
10. Audible and Visual Alerts: The combination of buzzers and LEDs ensures immediate 

awareness of gas leaks. 
11. Prevents Gas Wastage: Shutting off the valve not only prevents hazards but also reduces 

unnecessary gas loss. 
12. Low Maintenance: The system requires minimal upkeep, making it practical for long-

term use. Scalable: Additional sensors and features like AI can be integrated for enhanced 
functionality in the future. 

BLOCK DIAGRAM 

 Here is a block diagram illustrating a system for Gas Leakage Detection System with Auto 
Cut-Off Regulator using Arduino is to detect gas leaks automatically and prevent potential 
hazards by shutting off the gas supply when a leak is detected 
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APPLICATIONS 

1. Residential Safety: Prevents gas leaks in homes, ensuring the safety of families by 
automatically shutting off the gas supply. 

2. Industrial Safety: Protects workers and equipment in factories and industries where gas 
are n used for extensively. 

3. Commercial Kitchens: Ensures safety in restaurants and hotels by detecting leaks and     
cutting off gas supply. 

4. Hospitals: Safeguards medical facilities where gases like oxygen and anesthetics are 
used. 

5. Schools and Colleges: Enhances safety in laboratories where gases for the experiments. 
6. Automotive Industry: Detects gas leaks in vehicles powered by LPG or CNG. 
7. Warehouses: Prevents accidents in storage areas where flammable gases are stored. 
8. Smart Homes: Integrates with IOT systems for real-time monitoring and alerts. 
9. Public Transport: Ensures safety in buses and trains using gas-powered engines. 
10. Hotels and Resorts: Provides an additional layer of safety for guests and staff. 
11. Agriculture: Monitors and controls gas usage in greenhouses and other agricultural 

setups. 
12. Portable Devices: Used in portable gas detectors for on-the-go safety checks. 

                                                   RESULTS & CONCLUSION 

The gas leakages detections system with an auto cut-off valve using Arduino proved to be an 
efficient and reliable safety mechanism. The system successfully detected gas leakage in real-
time through its sensor, triggering alerts and automatically closing the valve to prevent further 
leakage. It demonstrated significant potential to minimize accidents caused by gas leaks, 
ensuring the safety of lives and property. The use of Arduino added flexibility and 
affordability, allowing the system to be customizes for various applications. During testing, 
the system consistently responded quickly and accurately to gas presence. The integration with 
additional technologies, such as IOT, further enhanced its usability by enabling remote 
monitoring and control. This project highlighted the effectiveness of combining sensors, 
automation, and microcontroller technology to address real-world safety concerns. By 
incorporating this system into homes, industries, and public spaces, the risk of gas-related 
hazards can be significantly reducing. Overall, the project highlighted innovation and 
practicality, making it a promising solution for modern safety challenges. It also demonstrated 
how accessible technologies like Arduino be leveraged for impactful applications, fostering a 
safer environment for all. 

FUTURE SCOPE 
The future scope of the gas leakages detection system with an auto cut-off valve using Arduino is 
highly promising. Advancements in sensor technology can enhance the sensitivity and accuracy 
of gas detections, ensuring even minor leaks promptly. Integration with IOT and smart home 
ecosystems could allow for real-time monitoring and control through mobile applications, further 
increasing convenience and safety. The system could also be adapted to detect multiple types of 
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gases, expanding its applications across various industries. Incorporating AI and machine learning 
could enable predictive analysis, identifying potential risks before leaks occur. Energy-efficient 
designs could make the system more sustainable and accessible for widespread use. Additionally, 
compact and portable versions of the system for personal and commercial use in vehicles, kitchens, 
and other spaces. Enhanced communication systems, such as GSM and cloud connectivity, could 
enable instant alerts to emergency services or maintenance teams. As technology evolves, this 
system could become an essential tool for ensuring safety in residential, commercial, and industrial 
environments. Moreover, it serves as an excellent. 
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