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Abstract: The Automatic LPG Gas Leakage Detection and Cut-off System is a breakthrough in home safety systems. 
Traditionally, gas cylinders are prevalent in houses, necessitating strict safety measures. The conventional approach is mostly 
employing a basic toxic gas sensor with an alarm system. But employing IoT technology, our system totally revolutionizes the 
level of safety. By utilizing advanced gas sensors and having an inbuilt cut-off facility, our system offers enhanced security 
against potential gas leaks. The moment it senses even a hint of gas leakage, the system automatically activates a shutoff 
mechanism to prevent the escalation. This anticipatory steps significantly reduce the likelihood of accidents and potential harm. 
Additionally, the hassle-free combined with IoT facilitates real-time communication. Alert messages are instantaneously sent to 
connected mobile devices, and users can respond quickly to gas threats remotely. This functionality not only optimizes the ease 
of use of users but also enables prompt intervention, thereby reducing the threat of accidents or property damage. Overall, the 
combination of IoT technology and safety aspects in our system is a milestone development in home security. Through providing 
real-time awareness and control of gas accident occurrences, our solution is a new standard for proactive gas leakage detection 
and emergency response systems.  
 

I. INTRODUCTION 
The  operation of LPG( liquefied petroleum gas) cylinders in domestic and man- made  surroundings stresses the critical  part of 
protection mechanisms against leakage of potentially  dangerous feasts. Conventional leak discovery modes through conventional  
toxic gas detectors and alarm bias are n't  set up to be useful and prompt for minimizing the  risks. The operation of IoT( Internet of 
goods) technology is rewriting this script by  steering in a  metamorphosis of the discovery and  response medium for gas leaks. and 
Cut- off System is a gas safety morality  colonist. By giving administration of IoT functions, this system not just identifies gas leaks 
but also  incontinently activates a cut-off device upon a tasted leak. Such a  preventative measure  substantially checks the liability 
of gas accident situations and minimizes implicit damages. also,  incorporation of IoT technology provides faultless communication 
among the gas detecting system and erected- in mobile bias. Real- time alert  transferring is communicated to addicts, which gives 
real- time warnings against gas leaks and facilitates  nippy response measures, indeed from remote places. This part of 
interconnectivity and responsiveness naturally reconfigures the manner in which we view and handle gas- related accidents. In 
reality, the community of IoT technology and safety mechanisms in the Automatic LPG Gas Leakage Detection and Cut- off System 
heralds a new  period of gas safety processes.  
 

II. OBJECTIVE 
The  ideal of the Automatic LPG Gas Leakage Detection and Cut- off System  design is to  transfigure gas safety through the use of 
IoT technology. It overcomes the failings of being discovery systems by  perfecting visionary leak discovery and instant response. 
Specific objects are to design a strong discovery system for precise identification of LPG leaks and an automatic cut- off system. 
Smooth communication with mobile bias provides real- time  cautions for immediate action, with the  end of  furnishing safety 
across  homes, businesses, and diligence. This  design will establish a new standard for gas safety procedures, giving  druggies 
lesser  mindfulness and control. 
1) Improve Safety The primary objective of the Automatic LPG Gas Leakage Detection and Cut- off System is to significantly 

improve safety measures in home and artificial environments by identifying gas leaks on time and activating a cut- off medium 
to prevent potential accidents and pitfalls. 

2) Mitigate pitfalls The system will decrease the pitfalls of gas leaks via the use of IoT technology as it will provide real-time 
discovery and immediate response capabilities, hence decreasing the menace of fire accidents, blasts, and other gas-borne 
activities. 
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3) Grease Remote Monitoring Another  star  end involves greasing remote monitoring of gas leakage scripts by the abandonment 
of IoT-based communication. This allows  druggies to receive instant alert  dispatches on their cell phones, regardless of their 
location, so that they can take appropriate action at the appropriate time.  

4) Ensure visionary Response The  design aims to  ensure a  visionary response to gas safety by equipping druggies with the 
information and tools  required to respond quickly to suspected gas leaks. Through heightened mindfulness and facilitating  
rapid-fire decision-  timber, the system averts or lessens the effects of gas- related extremities. 

5) Maximize Efficiency also the  design seeks to maximize the  efficiency of gas leak discovery and response protocols by 
automating cut- off procedures and streamlining communication channels. Not only does this improve general safety but also 
saves time and trouble incurred in responding to gas-related incidents properly. 

6) Facilitate Compliance Incipiently, the system tries to facilitate nonsupervisory compliance and safety regulations related to gas 
operation and running. By the relinquishment of sophisticated discovery and cut-off capabilities, it ensures that druggies are 
meeting or surpassing the required safety norms, thereby perfecting overall nonsupervisory compliance. 

 
III. EXISTING SYSTEM 

A Gas Sensors Conventional gas detectors, for case, the MQ- 2, are  generally used to  smell several  feasts  similar as methane, 
propane, and carbon monoxide. Grounded on principles  similar as catalytic combustion or semiconductor conductivity, the 
detectors  spark responses when in contact with  feasts, indicate gas presence. Audible and Visual admonitions Along with gas 
detectors, audible and visual  admonitions are used to inform  inhabitants of gas leaks. These instant  admonitions  spark evacuation 
and safety  preventives. Although  similar  styles are over to safety  norms and effectively  alleviate  pitfalls in  colorful settings, 
they have limitations. False  admonitions may  do due to the detector's perceptivity to other  feasts, making identification grueling . 
also, remote monitoring from any is n't  doable. 
 

IV. PROPOSED TECHNIQUE 
Gas Sensor Selection: Use MQ-6 gas sensors that can detect house-relevant gases such as methane and propane. Take into 
consideration sensitivity and response time for best sensor placement. Automatic Cut-off Mechanism: Incorporate an automatic cut-
off mechanism when detecting a gas leak. This includes controlling gas pipeline regulators through a motor driver that is connected 
to a microcontroller. Web Application: Create a web application for real-time gas monitoring, system status updates, and alerts. 
Allow users to configure alarm thresholds, get alerts, and control the system remotely. High LPG and natural gas sensitivity provide 
quicker response times. Autonomous Operation: Allow the detector to work independently with the automatic cutoff mechanism, 
providing continuous monitoring and safety. Instant alert messages inform users of gas leaks in a timely manner. 
 

V. METHODOLOGY 
In this gas leak detection system configuration, the MQ6 sensor is connived with an Arduino Uno, which detects gas attention and 
triggers when a predetermined threshold is reached. When detected, the Arduino talks to an ESP32 to send alert dispatches, utilizing 
its network capabilities for wider dissipation. at the same time, the ESP32 instructs a servo motor to actuate, shutting off the gas 
force as a safety  precaution. This integrated approach ensures nippy discovery, communication of hazards, and timely response, 
enhancing overall safety measures. 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1 Overview of Gas Leak Detection Module 
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A. MQ- 6 Sensor  
The MQ- 6 is a gas detector generally used for detecting ignitable   feasts, particularly  thawed petroleum gas ( LPG), propane, and 
butane. It operates on the principle of semiconductor conductivity, where the resistance of the detector changes when it comes into 
contact with the target gas  motes. crucial features of the MQ- 6 detector include its high perceptivity to LPG and other  ignitable   
feasts,  presto response time, and wide discovery range. It's  generally composed of a  seeing element, heater coil, and electrodes. 
The detector requires a stable power  force and a preheating period before accurate readings can be attained. Due to its  perceptivity 
and  trustability, the MQ- 6 detector is generally integrated into gas discovery systems for  colorful  operations  similar as  ménage 
gas leak admonitions, artificial safety systems, and automotive gas discovery. still, it's important to note that the MQ- 6 detector 
may also respond to other  feasts, so proper estimation and interpretation of readings are necessary for accurate gas discovery. The 
MQ- 6 is a essence oxide semiconductor( MOS) type gas detector generally used to descry Liquefied Petroleum Gas( LPG), also 
known as propane, and butane gas  attention in the air. 

 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 2: MQ-6 

 
High Perceptivity to LPG MQ- 6 detector is especially sensitive to LPG and  thus most suitable for  operation  similar as leak 
discovery for LPG-  cuisine homes and working  surroundings. Simple Design and Low Cost Sensor possesses a simple design and 
comes at a lower price, hence extensively available to  potterers and Do- It- Yourself  masterminds. Easy to Use The detector offers 
an analog voltage affair related to the  position of detected gas  attention. affair can simply be read by a microcontroller or other 
device to be further reused and alarm  cautions  touched off. The MQ- 3 is an  illustration of a essence oxide semiconductor( MOS) 
gas detector used extensively to measure ethanol( alcohol) attention in air. 
 It operates in the same way as the MQ- 6 LPG gas detector you have just enquired about. The important  factors of the circuit 

board  linked in the image are MQ- 3 Sensor This is the primary gas  seeing  element, which is responsible for  seeing the 
alcohol presence. Power LED( LED1) 

 This LED glows if the detector is powered. Affair LED( DOUT LED) This LED shows the digital affair status of the detector. 
It'll  generally be high( on) when the alcohol  position is above a specific threshold. Potentiometer This variable  clump lets you 
calibrate the  perceptivity of the detector by  conforming the threshold  position of the digital affair. Analog Affair( AO)  

 The leg offers an analog voltage affair signal  fellow to the alcohol  attention tasted by the detector. Advanced voltage 
represents advanced alcohol  attention. Digital Affair( DO) The leg gives a digital affair signal high( on) when the  attention of 
alcohol is above the threshold  position programmed by the potentiometer. Comparator IC The intertwined circuit compares the 
analog voltage signal from the detector with a reference potentiometer set voltage. It  also provides a digital signal on the base 
of the comparison. The circuit board also contains voltage( VCC) and ground GND) legs to power the detector module. 

 
B. Arduino Uno (MC) 
The Arduino Uno is a extensively used microcontroller( MC) board used in  colorful electronics  systems and prototyping. It has an 
Atmega328P microcontroller at its center, furnishing a  general platform for the development of interactive and programmable  
systems.  
With its easy- to- use interface and large community base, the Arduino Uno is a perfect tool for  newcomers and  inventors of all  
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situations. Having a range of digital and analog input/ affair legs, the Uno provides for simple interfacing with detectors, selectors, 
and other electronic  bias. Its onboard USB interface makes it easy to program and communicate with a computer, making it easy to 
upload  law and debug  systems. The Arduino Uno is supported by the Arduino integrated development  terrain( IDE), a easy- to- 
use software tool for jotting,  collecting, and uploading  law to the board. Its open- source nature From simple LED blink  systems 
to more sophisticated robotics and IoT  systems, the Arduino Uno's inflexibility and ease of use make it a go- to option for  
potterers,  preceptors, and professionals  likewise, enabling  druggies to give form to their ideas with ease. 
The text on the board itself does not give any particular details regarding the project it may be utilized for. Nevertheless, Arduino 
Uno boards are general-purpose and can be utilized for a range of projects, such as: 
 Learning electronics and programming: Arduino Uno is a well-known platform for learning electronics and programming, 

particularly for beginners. There are numerous tutorials and projects online that can assist you in getting started. 
 Controlling lights, LEDs, and motors: Arduino Uno can can be utilized to regulate different electronic elements, including 

lights, LEDs, and motors. This renders it an excellent platform to use when developing interactive projects.  
 Sensor reading: Arduino Uno may be interfaced with different sensors in order to read information from the environment. 
 Home automation projects: Arduino Uno may be utilized to develop home automation projects, including lights, thermostats, 

and other devices.  
 Developing robots: Arduino Uno is widely used Building robots. It may be employed to govern the movement, sensors, and 

actuators of the robot. In general, the Arduino Uno is a very versatile board that may be utilized for a very diverse number of 
projects. The particular project that the board in the photo is being employed for is impossible to determine without additional 
information. 

 
 
 

 
 
 
 

                                                     
 
 
 
 
 
 
 
 

Figure 3 : Arduino Uno (MC) 
 

C. ESP 32 Wi-Fi Module 
low cost and has binary- mode Bluetooth and bedded Wi- Fi. ESP32 series employs Tensilica Xtensa LX6 single- core or binary- 
core, Tensilica Xtensa LX7 binary- core, or a single RISC- V CPU, and it also explained integrated antennae switching, RF baluns, 
op- amps, lownoise  entering power amplifier, pollutants, and powermanagement modules. The ESP32 was designed and developed 
by Shanghai- grounded Chinese Express id Systems and is produced by TSMC using their 40 nm process. A  relief for the ESP8266 
microcontroller. Programming languages,  fabrics, platforms, and  surroundings employed to program ESP32ESP8266 brought 
about amini-revolution by placing Wi- Fi within a mobile, low- cost device with acceptable computing capabilities. The ESP32 
Development Board with Wi- Fi and Bluetooth, as per runner id, is a  important, targeted at a wide range of  operations, from low- 
power  seeing  bias up to the most demanding tasks  similar as speech decoding, streaming music. General Wi- Fi- BT- BL MCU 
module. The ESP32 knot MCU Development Board with Wi- Fi the  rearmost ESP- WROOM- 32 module energies Bluetooth, a 
minimalist, compact system development. 
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Figure 4:   ESP 32 Wi-Fi Module 
 

D. Servo Motor 
A servo motor is a dedicated motor for accurate control of angular or linear position, velocity, and acceleration. It is a motor 
combined with a position feedback sensor, usually controlled by a signal that specifies how far the motor should rotate. Servo 
motors are extensively applied in robotics, automation, and embedded systems because of their precision and reliability. They are 
essential in systems that need controlled motion, like robotic arms, camera focus mechanisms, and automatic doors. In IoT projects, 
servo motors are utilized to interact with the physical world, such as closing a valve during a gas leak.  
1) Automatic Gas Valve Shutdown: On sensing a gas leak (such as MQ2), the servo motor turns to shut off the gas valve, which 

cuts off additional gas flow and avoids accidents.  
2) Regulated Emergency Response: Servo motors may initiate mechanical reactions such as vent opening or activation of a fan to 

ventilate gas, introducing an added level of protection.  
3) Real-time Actuation: Depending on the signal from a microcontroller (Arduino or ESP32), the servo motor can immediately 

respond to dangerous situations, providing fast response.  
4) Compact and Precise Control: Because of its compactness and precision, the servo motor is best suited for home appliances and 

gas pipeline systems where precise valve movement is required. 
 
 
 
 
 
 
 
 
 

 
Figure 5: Servo Motor 

 
VI. CONCLUSION 

The Automatic LPG Gas Leakage Detection and Cutoff System is a major innovation in gas safety technology, utilizing IoT 
integration and sophisticated hardware components to increase safety features in homes and industrial environments. Utilizing MQ-
6 gas sensors for precise detection of flammable gases and an automatic cutoff system operated by a servo motor, the system 
provides quick response to gas leakage incidents, reducing the risk of possible accidents and dangers. The inclusion of a web 
application gives users real-time observation of gas levels, system status, and alerts for proactive response and remote control 
features. In addition, the compliance of the system with regulatory standards provides for safety guidelines adherence, increasing 
overall safety and regulatory compliance. In summary, the Automatic LPG Gas Leakage Detection and Cutoff System provides a 
suitable solution for proactive gas safety, equipping users with the tools and technology required to reduce the risk linked to gas 
Leaks and provide safety for occupants and assets. 
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