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Abstract— GAS leakage is a major problem in residential 

premises as well as in industries which works on the LPG. 

The aim of this project is to prevent a gas leakage and to 

ensure household safety where appliances and heaters that 

use liquid petroleum gas (LPG) may be a source of risk. A 

gas sensor MQ6 is used which detects leakage of gas and 

indicates the consumer by activating the buzzer as well as by 

sending message through GSM module and simultaneously 

activates the exhaust fan and closes the solenoid valve. The 

additional advantage of this project is that it continuously 

monitors the weight of cylinder through the load cell which 

is directly connected to arduino, If it exceeds the specified 

weight then it automatically books the cylinder via GSM 

module. 
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I. INTRODUCTION 

LPG, first produced by Dr. Walter Snelling in 1910.It is a 

mixture of Commercial Propane and Commercial Butane 

consist saturated and unsaturated hydrocarbons.  Ethanethoil 

is added as powerful odorant to this since it is odourless gas 

and due to which the outflow of the gas can be easily detected. 

This energy source is primarily composed of propane and 

butane which is highly flammable chemical compounds. Due 

to its flammable properties and explosive potential when 

stored under pressure the gas is considered as hazardous 

material. The out flow of gas leads to various accidents which 

results in both financial loss as well as human injuries. The 

number of deaths due to the explosion of gas cylinders has 

been increasing in recent years. Some people have a reduced 

sense of smell they may not be able to depend upon this 

inherent safety mechanism. In such cases, a gas leakage 

detector plays a vital role and helps to protect people from the 

dangers of gas leakage. 

Gas presence was detected with a chemically 

infused paper when it is exposed to the gas it has changed its 

color. This method was used before the development of 

electronic household gas detectors in the 1980s and 90s, Later 

many technologies and advanced devices have been 

developed to detect, monitor, alert and control the outflow of 

a wide array of gases.  

Today, LPG cylinder booking is very easy task it is 

now just a text message away. The customer-friendly service 

called as IVRS (Interactive voice Response) technique is 

launched by Petroleum companies for their customers in 

order to provide easy service. In order to book an LPG 

cylinder we must know the level of LPG in cylinder well in 

advance. Therefore there is requirement of an efficient system 

which measures and displays the level of LPG in cylinder is 

inevitable, which can be used for domestic purposes. Here I 

have developed a system using ARDUINO as a controller 

where a MQ6 gas sensor is used to detect dangerous gas leaks. 

This unit is incorporated into an alarm unit, to sound an alarm 

or give a visual indication whenever there a leakage of gas. 

The sensor used here has good sensitivity which is combined 

with a quick response time at low cost. If there is a leakage, 

message is sent automatically to the authorized person or 

family member using cellular network called GSM. It also 

provides weight measurement of LPG cylinder with its value 

on LCD display. A gas quantity of less or equal to10kg books 

the cylinder automatically by sending text message to a 

dealer. Also when cylinder weighs less than or equal to 0.5 

Kg, it informs the family members by sending a message to 

refill the cylinder. A number of research papers have been 

published on gas leakage detection techniques. In this project, 

advanced gas leakage detection technology is used. 

II. LITERATURE SURVEY 

Real time gas monitoring system, automatic Liquefied 

Petroleum Gas (LPG) leakage detection, and LPG cylinder 

booking system is proposed in this paper. In this system, the 

leakage of the LPG is identified with the help of sensor and 

information is sent to the user by Short Message Service 

(SMS) using a GSM module and simultaneously activates the 

alarm to alert the customer and exhaust fan. This system 

continuously monitors LPG level present in the cylinder 

using weight sensor and also automatically books the cylinder 

using a GSM module[1].This system identifies the LPG 

leakage and alerts the consumer about the GAS leak by 

activating alarm unit and as an emergency measure  exhaust 

fan is switched on  and also checks the leakage. An additional 

feature of the system is that the approximate LPG 

consumption is indicated in terms of the total weight. The 

proposed system takes the advantage of GSM module in order 

to alert about the gas leakage by sending an SMS to the 

specified mobile phones and the system is incorporated with 

an LPG safe solenoid valve fitted to the cylinder is given a 

signal to close avoiding further leakage. Upon the gas leakage 

this device ensures safety and prevents suffocation and 

explosion[2].In today’s world safety plays a major role and it 

is Necessary to implement good safety systems in places of 

education and work The hazardous gases were sensed and 

displayed continuously each and every second in the LCD 

display. When the GAS leak is detected the alarm is generated 

immediately and also an alert message (SMS) is sent to the 

family member or authorized person through the GSM, if gas 

exceed the normal level. This system has quick response time 

and accurate detection of an emergency, in turn leading to a 

faster diffusion of the critical situation[3]. 

In this paper advanced and innovative approach for 

detection of LPG leakage, prevention and automatic booking 

for refill has been proposed. This system provides the 

automatic controlling of LPG regulator solenoid valve and if 

further leakage is detected the system will automatically turn 
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off the main switch of power supply. Hence it helps to avoid 

the explosion and blast [4].This system prevents leakage of 

gas in both situation i.e when the consumer is inside the home 

as well outside the home. When gas leak is detected, to alert 

the consumer the alarm buzzer is activated. The detection of 

gas results in closing of the solenoid valve so that gas leakage 

from the cylinder is prevented and simultaneously a message 

is sent to the authorised person using GSM in order to inform 

about the leakage of LPG gas. If the outflow of gas still 

continues exhaust fan is turned ON using a solid state relay. 

Due to the increased outflow of gas if an ignition or spark 

occur, a fire sensor senses this spark and the water sprayer is 

activated to avoid further damage. Continuously the weight 

of gas cylinder is measured and indicated in LCD display. As 

the weight of the cylinder decreases below the specified 

value, message is sent to the consumer for altering and also 

to the distributor for performing automatic refill booking [5].  

III. PROPOSED SYSTEM 

The automatic control action is taken in the proposed method. 

Here the arduino is used as a controller. A MQ6 gas sensor is 

used which is connected to arduino controller. This controller 

activates alarm buzzer when the leakage of gas is detected 

simultaneously activates the solenoid valve to close and 

exhaust fan to turn off along with that the windows are made 

open automatically. It also sends an alert message to the user 

by using the GSM.A fire sensor is also included in this system 

to detect the spark or fire. In order to prevent the fire a small 

water sprinkler is implemented. A load cell is used as a weight 

measurement sensor to continuously monitor the level of 

LPG in cylinder, if it exceed the threshold value then it sends 

a message to the consumer as well as to the distributer to refill 

the LPG. 

A. Proposed Architecture Diagram 

Fig 1 shows the block diagram of the proposed system. It 

consist of a various functional blocks including the sensor 

modules and actuators. 

 
Fig. 1: Block Diagram 

B. System Operation 

In this project we are using an ARDUINO as a controller 

where a MQ6 gas sensor is interfaced to the arduino which 

detects dangerous gas leaks. When this sensor senses the 

leakage of LPG gas then the controller will turn off the flow 

of LPG using the solenoid valve. This unit is incorporated 

into an alarm unit, to sound an alarm or give a visual 

indication whenever there is a leakage of gas. The sensor used 

here has good sensitivity which is combined with a quick 

response time at low cost. If there is a leakage, message is 

sent automatically to the authorized person or family member 

using cellular network called GSM, and simultaneously 

exhaust fan is switched on and along with that it also provides 

automatic opening of the window. It also provides weight 

measurement of LPG cylinder by using the load cell with its 

value on LCD display. A gas quantity of less or equal to 25% 

books the cylinder automatically by sending text message to 

a dealer and it also informs the family members by sending a 

message to refill the cylinder using the GSM module. 

As a second stage of protection a fire sensor is used. When 

fire is detected the controller will generate an alert signal 

using the buzzer as well as the exhaust fan is turned on 

automatically and gsm module will send a sms to the 

concerned person and to the fire station like “fire detected in 

home”. 

C. Hardware and Software Requirements 

1) Gas Sensor (Mq-6) 

A gas sensor or detector is able to determine the presence of 

a gas in a certain area. Such types of sensors are often helpful 

for determining whether there is a gas leak of some type. 

When a gas/smoke interacts with this sensor, it is first ionized 

into its constituents and is then adsorbed by the sensing 

element. This adsorption creates a potential difference on the 

element which is conveyed to the processor unit through 

output pins in the form of current. 

2) Arduino Controller 

Arduino is a system freely accessible (open-source) 

electronics platform based on easy-to-use hardware and 

software. It consists of a circuit board, which can be 

programmed and a ready-made software called Arduino IDE 

(Integrated Development Environment), which is used to 

write and upload the computer code to the physical board. An 

Arduino board reads inputs from sensor and turning it into an 

output - actuating a motor, activating an LED on/off. Arduino 

board architecture uses a combination of microprocessors and 

microcontrollers. The Arduino boards are provided with sets 

of analog and digital input/output pins that may be interfaced 

to various shields and other circuits. 

The Uno is a microcontroller board based on the 

ATmega328. It has 14 digital input/output pins (of which 6 

can be used as PWM outputs), 6 analog inputs, a 16 MHz 

crystal oscillator, a USB connection, a power jack, an ICSP 

header, and a reset button. To support the microcontroller the 

arduino unoinludes everything that are required; simply 

connect it to a computer with a USB cable or power it with a 

AC-to-DC adapter or battery to get started. The Uno differs 

from all preceding boards in that it does not use the FTDI 

USB-to-serial driver chip. Instead, it features the Atmega8U2 

programmed as a USB-to-serial converter. 

The upcoming release of Arduino 1.0 .is the "Uno" 

and it means one in Italian. The Uno and version 1.0 will be 

the reference versions of Arduno, moving forward. The latest 

in a series of USB Arduino boards is the arduino uno and it is 

the reference model for the Arduino platform. 

3) Relay 

Many industrial applications use relays for their effective 

working. Relay is an electromagnetic switch which operates 

both electrically and mechanically. Many relays use an 

electromagnet to mechanically operate a switch, but other 

operating principles are also used, for its working such as 
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solid-state relays. But they differ in their operating principle 

according to their applications. Most of the devices have the 

application of relays. The first relays were used in long 

distance telegraph circuits as an amplifier and they reused the 

signal coming in from one circuit and re-transmitted it on 

another circuit. Relays were used largely in telephone 

exchanges and early computers to do logical operations. A 

realy switch may be used to regulate the flow of current 

between a device and a circuit. When a low voltage circuit 

controls a high voltage circuit relay controls the flow of 

current between them. The application of relays started 

during the invention of telephones. In telephone exchanges 

they were mainly used for switching calls. Relays were also 

used in the application of long distance telegraphy. They were 

used to connect the signals arriving from one source to 

another destination. After the invention of computers they 

were also used to perform Boolean and other logical 

operations. The high end applications of relays need high 

power to be drive the electric motors and so on. Such relays 

are called contactors. 

4) GSM Model 

The communication between a computer and a GSM-GPRS 

system is established through the GSM module. The 

architecture of the Global System for Mobile communication 

(GSM) is used for mobile communication in most of the 

countries. The extension of GSM is a GPRS (Global Packet 

Radio Service), and it supports higher data transmission rate. 

GSM/GPRS modem is a part of GSM/GPRS module that is 

assembled together with power supply circuit and 

communication interfaces (like RS-232, USB, etc.) for 

computer. The GSM modem is assembled with standard 

communication interfaces such as RS-232 (Serial Port), USB 

etc., so that the interface with a computer or a microprocessor 

/ microcontroller based system is easy. The power supply 

circuit can be activated by using a suitable adaptor which is 

built in the module. 

5) DC Motor 

A DC motor is a device that converts electrical energy in to a 

mechanical energy. It depends for its operation on the force 

which is known to exist on conductor carrying a current while 

situated in a magnetic field. 

6) Fire Sensor 

Fire sensor is a device which is designed to detect and 

respond to the presence of flame or spark within a coverage 

area.  In a fire sensor module Thermistor is commonly used 

element which measures the sudden rise in temperature of the 

surroundings. Fire sensor works similarly as Light Dependent 

Resistor (LDR).A flame detector can often respond faster and 

more accurately than a smoke or heat detector. 

7) Solenoid Valve 

A solenoid valve is an electromechanically operated valve. 

The valve is controlled by an electric current through a 

solenoid. Solenoid valves are the most frequently used 

control elements in fluidics. Their tasks are to shut off, 

release, dose, distribute or mix fluids. As soon as the leakage 

is detected, first the solenoid valve is checked and thereby 

closes.  

8) L293D Motor Driver 

L293D is basically a motor driver which consists of a dual H-

bridge motor driver integrated circuit (IC). Motor driver acts 

like current amplifiers since they accept a low-current control 

signal and provide a higher-current signal.  To drive the 

motors this higher current signal is used. 

9) LCD (16x2) Display 

LCD (Liquid Crystal Display) screen is an electronic display 

module and find a wide range of applications including 

computer monitors, televisions, instrument panels, aircraft 

cockpit displays, and indoor and outdoor applications. A 

16x2 LCD display is very basic module and is very 

commonly used in variety of devices and circuits. These 

displays are preferred over seven segments and other multi 

segment LEDs.  They have no limitation of displaying special 

& even custom characters (unlike in seven segments), 

animations and so on. The LCDs displays can be easily 

programmaed since these LCD displays are economical. 

10) Software Requirements 

The software used here is an arduino IDE Version 1.6.5. First 

connect the arduino Uno board to USB port of PC. Drivers 

are expected to be installed automatically. Then write the 

program and run the IDE and then verify that the code is legal 

and compile and upload the code to arduino board. 

IV. DESIGN AND IMPLEMENTATION 

 
Fig. 2: Flow chart 

V. RESULT 

 It is used as a Domestic gas leakage detector. 

 In industries it is used as combustible gas detector. 

 It is also applicable in homes, factories, hotels, gas cars 

and  LPG storage unit 
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Fig. 3: Result 

VI. ADVANTAGES AND DISADVANTAGES 

A. Advantages 

 The sensor has excellent sensitivity combined with a 

quick response time. 

 Simple   drive circuit. 

 Wide detection range. 

 Maintenance cost is very less. 

B. Disadvantages 

 It works only when a 5v power supply is given. 

 Its sensitivity depends on humidity and temperature. 

C. Applications 

 It is used as a Domestic gas leakage detector. 

 In industries it is used as combustible gas detector. 

 It is also applicable in homes, factories, hotels, gas cars 

and  LPG storage unit 

VII. CONCLUSION AND FUTURE WORK 

A cost-effective LPG gas leakage detection and prevention 

system is proposed, designed and successfully implemented 

in this paper. Along with gas leakage detection and 

prevention, this system gives a fully automated approach 

towards the gas booking. Real time weight measurement of 

the gas and its display on LCD makes it an efficient home 

security system and also can be used in industries and other 

places to detect gas leaks. The cost involved in developing 

the system is significantly low. It is designed in such a way 

that the system can be made compatible not alone for home 

safety but also in various industries and the gas leak can be 

detected with the help of GPS. 

 To make it user Friendly  the Audio  output  can  be  

introduced to this system 

 In addition to gas sensor, temperature sensor can also be 

used which detects the high pressure gas in cylinder pipe, 

display the alert SMS when high temperature is reached. 
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