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ABSTRACT: 

Now a day’s home security has been a major issue because of increasing gas leakage. Gas leakage is a 

great anxiety with ateliers, residential areas and vehicles like CNG, buses, cars which is run by gas-

power. One way to stop accidents linked with the gas leakage is to affix gas leakage detection device at 

adequate places. The Project is aimed at developing the security of home against the unexpected incident 

of gas leakage.In particular, gas sensor has been used which has high sensitivity to nine gases that used 

in our premises. The system works perfectly as the title suggests. This research will help to detect gas 

leakage and impede any accident that would occur if such a system was not present.  

KEYWORDS: CNG (compressed natural gas), LPG (Liquefied petroleum gas), Gas sensor, Gas 
Detector, Security System, HomeSecurity. 

 

INTRODUCTION: 
 Home can provide safety, convenience, and efficiency for people in the 21st century. An 

intelligent home system is integrated by many function and systems. At present, the gas pipeline 

plays an increasingly important role in modern life. Natural gas pipeline leak accidents have 

occurred due to a variety of unexpected natural or man-made factors. These leaks seriously 

endanger the safety of human life. One of the most important systems is the gas leakage 

detection function in an intelligent home. The gas leakage event may involve danger for life. 

There have been many deaths around the world because of gas leakage. The deaths are especially 

rising as last year more than one hundred people were killed because of gas leakage all over the 

world. 

 There are not many buildings that have gas leakage detectors because of their price and 

installation. Even if there are detectors installed the primitive technology that is used in the 
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devices make them unreliable because of false alarms and those which are free or are reliable are 

priced at a very high range. As a result, they are often avoided. The gas leakage detection device 

is fixed on the wall or ceiling. It is not very convenient that uses many gas leakage detection 

modules in the home. In the paper, we design a gas leakage detection system to detect gas 

leakage event, and transmit information to users.  

LPG consists of mixture of propane and butane  which is highly flammable chemical. It is 

odorless gas due to which Ethanethiol is added as powerful odorant, so that leakage can be easily 

detected. There are other international standards like EN589, amyl mercaptan and 

tetrahydrothiophene which are most commonly used as odorants. 

 

 Some people have low sense of smell, may or may not respond on low concentration of gas 

leakage. In such a case, gas leakage security systems become an essential and help to protect 

from gas leakage accidents. 

BLOCK DIAGRAM: 

 

 

CIRCUIT DIAGRAM: 

 

STATEMENT OF THE PROBLEM: 

The work aims at designing a comparatively low cost, easy to manufacture, portable yet 

efficient gas leakage detection system that will ensure adequate security for households, offices 

and industries. 
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METHODOLOGY : 

         The goal of the project is to develop a smart automatic gas leakage detection system. The 

system is designed for homes, offices, industries etc. In this system, there will be an alert system 

for every individual floor. It is designed to detect sudden gas leakage. It will contain necessary 

sensors for detecting gas leakage. When the system will detect gas leakage for a room it will take 

following steps. 

 Scan Gas & Display in LCD  

After activation, the device will continuously scan gas and show the result in the LCD display. If 

there is no gas, then the display will show - ‘No Gas Leaking’. If there is any gas found, the 

display will show - ‘Gas leaking’.  

 Detection of Gas  

If there is presence of any gas the display shows ‘Gas Alert’.  

 Start Alarm  

 When the sensor finds any gas leakage in room or where the device is installed, it immediately 

sends notification on monitor.  

 

 Stop Alarm & Reset  

If the gas sensor cannot find any gas leakage, then it shows that there is no gas leaking and keeps 

on scanning for gas. 

 

HARDWARE: 
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MQ -2 gas sensor: 

Sensitive material of MQ-2 gas sensor is SnO2, which with lower conductivity in clean 

air. When the target combustible gas exist, The sensor’s conductivity is more higher along with 

the gas concentration rising. Please use simple electrocircuit, Convert change of conductivity to 

correspond output signal of gas concentration. MQ-2 gas sensor has high sensitity to LPG, 

Propane and Hydrogen, also could be used to Methane and other combustible steam, it is with 

low cost and suitable for different application. 

 

ARDUINO ATMEGA328 MICROCONTROLLER : 
 

                   The Arduino Uno is an embedded board with 14 digital input/output pins (of which 6 

can be used as pulse width modulation outputs), 6 analog inputs, a 16 MHz crystal oscillator, 

ATMEGA 328 , a USB connection, a power jack, an In-circuit System Programmer header, and 

a reset button .  It contains everything needed to support the microcontroller; simply connect it to 

a computer with a USB cable or power it with an AC-to-DC adapter or battery to get it started. 

The Arduino Uno board differs from all preceding embedded boards in that it does not use the 

FTDI (Future Technology Device International) and USB-to-serial driver chip. Instead, it 

features the ATMEGA328 programmed as a USB to-serial converter. The Uno is the latest in a 

series of USB Arduino boards and the reference model for the 

Arduino platform; for a comparison with previous versions [8]. 

 

The Arduino ATmega328 has 32 kB of flash memory in which 0.5 KB is used for the boot 

loader. It also has 2 KB of static random access memory (SRAM) and 1KB of Electrical 

Erasable Programmable Random Only Memory (EEPROM) which can be read and written with 

the EEPROM library. The Arduino Uno has a number of facilities for communicating with a 

computer, another Arduino, or other microcontrollers. The ATmega328 provides UART TTL 

(5V) serial communication, which is available on digital pins 0 (RX) and 1 (TX). An 

ATmega16U2 on the board channels this serial communication over USB and appears as a 

virtual com port to software on the computer. The '16U2 firmware uses the standard USB COM 

drivers, and no external driver is needed. However, on Windows, .inffile is required. The 

Arduino software includes a serial monitor which allows simple textual data to be sent to and 

from the Arduino board. The RX and TX LEDs on the board will flash when data is being 

transmitted via the USB-to-serial chip and USB connection to the computer (but not for serial 

communication on pins 0 and 1) . 
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SECURITY ALARM UNIT: 

        The audio sound system is a transducer that coverts an electrical signal into acoustic energy. 

The buzzer produces sound based on application of an electrical signal. The buzzer as can be 

used to alert a user of an event corresponding to a switching action, counter signal or sensor 

input. They are also used in alarm circuit. The buzzer produces a same noisy sound irrespective 

of the voltage variation applied to it. It consists of crystals between two conductors. When a 

potential is applied across these crystals, they push on one conductor and pull on the other. This, 

push and pull action, results in a sound wave. Most buzzers produce sound at the range of 2 to 4 

kHz. When a gas leakage is sensed, the microcontroller sends signal to the buzzer and it sounds 

an alarm. 
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SMS-GLMDAS DESIGN & OPERATIONS: 

               A cost-effective gas leakage detection and alarming monitoring system was proposed, 

designed and successfully implemented in this research work. The system has five units namely 

power supply, gas detector, controller, GSM modem and security alarm. Test was conducted on 

each of the unit to verify its working capability. From the test, gas detector senses the presence 

of gas leakage and sends the signal to the controller through its analog input port. The 

ATmega328 Microcontroller picks the signal, processes it and sends SMS alert through GSM 

Modem to the service station or to the owner of the premises which reads Gas Leakage at 

Premises (Attention Required)‟ within two seconds. Also the security alarm is activated which 

would attract attention of nearby to take action in order to protect property from dangerous 

inferno. The SMS-GLMDAS system responds to emergency very effective. The circuit showing 

all the modules. 

 

 

 
 

HOW SMS-GLMDAS CIRCUIT MODULE WORKS? 

               When the system is switched ON, the default inbuilt LED on the board blinks that 

indicates power has been supplied to the board. The system initializes the sensor, security alarm 

and GSM modem through the uploaded sequence of written codes. The MQ-9 sensor keeps 

monitoring gas leakage and when it detects, it sends signal to the Arduino ATmega328 

microcontroller which processes the signal, activate the security alarm and send SMS alert to the 

owner through the monitor display. The alarming and monitoring continues until action is taken. 
 

SMS-GLMDAS PROGRAMMING CODES: 

              Having designed, simulated and built the hardware, the Arduino chip is as good as 

nothing if it has no software to drive the microcontroller. The software development was done 

using embedded C programming language in Arduino IDE environment. The choice of 
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embedded C language is because of its high level language, easy to use and understand. The 

codes are written, compiled and uploaded in Arduino ATmega328 microcontroller. 

 

 

 

 

 

SYSTEM FLOW CHART: 

           The system program is written using the flow chart . The system first initialized, and reads 

input sensor. If the gas is leaking, the sensor detects and sends signal to control unit which then 

activate alarm and sends sms to the user. If the gas is not leaking, the system continues to check 

the sensor until it senses gas leakage. 
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PIEZO BUZZERS: 

• Two wires, red & black. Polarity matters: black=ground  

• Apply an oscillating voltage to make a noise 

 • The buzzer case supports the piezo element and has resonant cavity for sound 

COST ANALYSIS: 

              At present Sniffer, TrueSafe, Alvess, are the most used device for gas leakage detection. 

They are also of low cost. They cost only two thousand five hundred takes. 

CONCLUSION: 

Gas leakage detection system is commonly use in home, commercial and industrial 

sectors and high raised buildings also. In this system, we have described a new approach for gas 

leakage detection system at a low concentration. The leakage is detected with the help of gas 

sensors.  It also sends notification display the message on the monitor to the users which can 

alert the users that there is gas leakage in the floor. 
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