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ABSTRACT: LPG gas leakage is a significant safety concern, especially in residential and commercial environments, 

where undetected leaks can lead to fires, explosions, and health risks. Our project, titled “Smart Home Integrated 

System for LPG Gas Detection and Safety Management,” aims to develop an IoT-enabled solution that enhances safety 

through real-time monitoring and automated responses. 

 

The core of the system is an LPG gas sensor that continuously detects leaks and initiates immediate safety measures. 

These measures include activating an exhaust fan, shutting off the gas supply using a servo-controlled regulator, and 

sending SMS alerts to users. The system also includes fire detection capabilities, which can automatically contact 

emergency services if necessary. Additionally, a mobile application allows users to remotely monitor gas levels, 

receive safety alerts, and efficiently manage their gas usage. Our solution provides proactive safety measures by 

integrating smart automation and real-time alerts. While it is primarily designed for household safety, this system can 

also be adapted for industrial and commercial applications, thereby ensuring a broader impact. 
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I. INTRODUCTION 

 

LPG (Liquefied Petroleum Gas) is widely used as a fuel in households, industries, and commercial establishments due 

to its efficiency and convenience. However, gas leakage poses a significant safety threat, potentially leading to fires, 

explosions, and health hazards if not detected in time. Traditional gas leak detection methods often rely on human 

senses, which can be unreliable and ineffective in preventing disasters. Consequently, there is a crucial need for an 

advanced automated detection and response system to ensure safety. 

 

The Smart Home Integrated System for LPG Gas Detection and Safety Management is designed to address this issue 

by incorporating IoT-based real-time monitoring and automated safety measures. The system consists of an LPG gas 

sensor that continuously monitors the environment for leaks. Upon detection of a leak, the system activates essential 

safety mechanisms, including turning on an exhaust fan, cutting off the gas supply using a servo-controlled regulator, 

and sending SMS alerts to multiple users. Additionally, the system has integrated fire detection capabilities to ensure an 

immediate emergency response when necessary. 

 

This project also includes a mobile application that allows users to monitor gas levels remotely, receive real-time alerts, 

and manage LPG consumption efficiently. By utilizing smart automation and IoT technology, the proposed system 

enhances safety, reduces risks associated with gas leaks, and provides a scalable solution for residential, commercial, 

and industrial applications. 
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II. LITERATURE SURVEY 

 

LPG gas leakage poses a significant threat to both residential and commercial spaces. Undetected leaks can lead to 

hazardous situations, including fires and explosions. Research indicates that integrating automated detection and 

response mechanisms can greatly reduce these risks by providing early warnings and implementing immediate safety 

measures. 

 

Sensor-based gas detection systems have been widely studied as a primary safety measure. Studies demonstrate that gas 

sensors such as MQ-2 and MQ-6 effectively detect LPG concentrations and trigger alarms when predefined thresholds 

are exceeded. However, traditional sensor-based systems typically rely solely on alarms that require manual 

intervention, which may not be feasible during emergencies. 

 

Recent advancements in the Internet of Things (IoT) and automation have led to the development of smart gas leak 

detection systems. These systems integrate sensors with wireless communication modules, enabling real-time 

monitoring, remote alerts, and automated safety actions, such as shutting off the gas supply and activating exhaust fans. 

Research highlights the need for further improvements in scalability, energy efficiency, and user interfaces to ensure 

broader adoption and effectiveness in various environments. 

 

III. METHODOLOGY / APPROACH 

 

3.1 Features of the System 

The proposed LPG gas detection system enhances safety through a proactive and automated approach. Its key features 

include: 

1. Real-Time Gas Leak Detection: Continuously monitors LPG concentration and triggers alerts upon detecting 

abnormal levels [1, 4]. 

2. Automated Safety Responses: Activates an exhaust fan and shuts off the gas supply using a servo-controlled 

regulator to prevent accidents [2, 3]. 

3. Instant Alerts: Sends SMS notifications to users and emergency contacts with real-time location details for 

immediate action [5, 6]. 

 

3.2 User-Centric Design 

The system prioritizes user safety and accessibility through: 

1. Secure and Reliable Communication: Uses encrypted data transmission to prevent false alarms and ensure 

accurate reporting [4]. 

2. Multi-User Access: Allows family members or authorized personnel to receive alerts and take necessary actions 

[3, 5]. 

3. Rural and Urban Adaptability: Optimized for both high-connectivity urban areas and regions with limited 

internet access [6, 8]. 

 

3.3 Research and Development 

The development process follows a structured, research-driven approach: 

1. Stakeholder Collaboration: Inputs from safety experts, firefighters, and industry professionals refine system 

requirements [3, 5]. 

2. Iterative Testing and Validation: Conducts extensive simulations and real-world testing to ensure accuracy and 

reliability [1, 9]. 

3. Localized Implementation: Adapts the system for diverse environments, including households, restaurants, and 

industrial setups [6, 3]. 

4. Future Scalability: Plans for AI integration to improve gas leak prediction and automate emergency responses [9, 

5]. 
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IV. RESULTS & DISCUSSION 

 

4.1 Results: 

The proposed LPG gas detection system effectively enhances household and industrial safety by integrating proactive 

monitoring and automated response mechanisms. Key outcomes include: 

1. Real-Time Leak Detection and Alerts: The system promptly identifies gas leaks and sends instant notifications, 

improving response time and preventing potential hazards [1, 4]. 

2. Automated Safety Measures: Immediate activation of exhaust fans and gas supply shut-off mechanisms 

significantly reduces the risk of fire or explosion [2, 3]. 

3. Secure and Remote Monitoring: The mobile application enables users to monitor gas levels and receive alerts 

remotely, ensuring continuous safety even in their absence [5, 6]. 

4. Enhanced Awareness and Prevention: Real-time data and alerts improve user awareness, reducing accidental gas 

leaks and promoting safe handling practices [7, 8]. 

5. Multi-Layered Safety Approach: The combination of gas, flame, and temperature sensors provides 

comprehensive protection against potential LPG-related hazards [3, 6]. 

6. Reliable Operation in All Conditions: Battery backup ensures uninterrupted functionality, even during power 

outages, making the system suitable for diverse environments [2, 9]. 

 

4.2 Discussion: 

The results highlight the system’s effectiveness in enhancing LPG safety across various domestic and industrial 

settings. Key insights include: 

1. Preventive Safety Approach: Early leak detection and automated interventions minimize risks, preventing 

accidents before they escalate [3, 6]. 

2. User-Friendly and Accessible Design: The mobile app’s intuitive interface and multilingual support enhance 

accessibility for users with different levels of digital literacy [3, 5]. 

3. Privacy and Security: Encrypted data transmission ensures that user alerts and monitoring remain secure, 

reducing the risk of false alarms or unauthorized access [1, 9]. 

4. Scalability and Future Enhancements: Future integration of AI and IoT can improve gas leak predictions, 

enhance response automation, and provide data insights for safety regulations [9, 5]. 

5. Challenges and Adoption Barriers: Limited awareness and affordability in rural areas may hinder adoption, 

requiring collaboration with government and safety organizations for wider implementation [2, 3]. 

 

V. CONCLUSION AND FUTURE WORK 

 

Conclusion: 

This research highlights the critical role of technology in enhancing LPG gas safety in households and industries. The 

proposed system integrates real-time gas leak detection, automated safety responses, remote monitoring, and a mobile-

based alert system to mitigate risks. By enabling instant notifications, automated shut-off mechanisms, and secure user 

monitoring, the system significantly improves gas safety measures. While the solution demonstrates promising results, 

challenges such as affordability and adoption in rural areas persist. Collaboration with safety organizations and 

policymakers will be essential for large-scale implementation. This study reinforces the necessity of smart safety 

systems in preventing gas-related accidents and ensuring a secure environment. 

 

Future Work: 

Future enhancements of the LPG gas detection system should focus on: 

1. AI and IoT Integration: Implementing predictive analytics and intelligent automation for enhanced leak detection 

and response. 

2. Expanded Safety Features: Incorporating additional sensors for air quality monitoring and fire prevention. 

3. Improved User Accessibility: Enhancing mobile app usability with multilingual support and offline functionality. 

4. Impact Assessment: Conducting field studies to evaluate long-term effectiveness in reducing gas-related 

incidents. 

5. Policy and Industry Collaboration: Partnering with regulatory bodies to establish safety standards and promote 

widespread adoption. 
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