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Abstract: 

IoT is an expanding network of physical devices that are linked with different types of sensors and with the help of connectivity to 

the internet, they are able to Exchange data. Through IoT, internet has now extended its roots to almost every possible thing 

present around us and is no more limited to our personal computers and mobile phones. Safety, the elementary concern of any 

project, has not been left untouched by IoT. Gas Leakages in open or closed areas can prove to be dangerous and lethal. The 

traditional Gas Leakage Detector Systems though have great precision, fail to acknowledge a few factors in the field of alerting 

the people about the leakage. Therefore we have used the IoT technology to make a Gas Leakage Detector having Smart Alerting 

techniques involving calling, sending text message and an e-mail to the concerned authority and an ability to predict hazardous 

situation so that people could be made aware in advance by performing data analytics on sensor readings. 
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I.  INTRODUCTION 

 

Internet of Things aim towards making life simpler by 

automating every small task around us. As much is IOT 

helping in automating tasks, the benefits of IOT can also be 

extended for enhancing the existing safety standards. Safety 

has always been an important criteria while designing home, 

buildings, industries as well as cities. The increased 

concentration of certain gases in the atmosphere can prove to 

be extremely dangerous. These gases might be flammable at 

certain temperature and humidity conditions, toxic after 

exceeding the specified concentrations limits or even a 

contributing factor in the air pollution of an area leading to 

problems such as smog and reduced visibility which can in 

turn cause severe accidents and also have adverse effect on the 

health of people. In order to have a control over such 

conditions this paper proposes a system that uses an MQ-2 

sensor which is capable of detecting gases such as H2, LPG, 

CH4, CO, Alcohol, Smoke and Propane. This system is not 

only capable of detecting the leakages and hence presence of 

excess amounts of harmful gases and alerting through audible 

alarms but also, with the help of IOT, alerting the concerned 

authority about the condition before any mishap takes place 

through a personal call and message using GSM module, an e-

mail about the details of the area using an Ethernet Shield. The 

system cuts off the main power supply of the house or building 

when the concentration of gas is about to reach its Lower 

Explosion Limit (LEL) which is done with the help of relays. 

The Gas Leakage Detector System also sends the sensor 

reading to cloud so that analytics could be carried out on the 

readings for increasing the precision of the system. 

 

II.  METHODOOGY 

 

The MQ-2 Gas Sensor of the MQ-x family detects the 

concentration of gases. Every value recorded by the sensor is 

checked against a threshold value. This threshold value is 

decided based upon the nature of the gases and also on the 

behaviour of the sensor. The concentration of gases are 

recorded by the sensor and these values are updated on a cloud 

platform. A call is made to the concerned authority (Lab In-

charge, Fire Station, and Ambulance). GSM Module is used 

for making a call as well as sending text message. 

 
Figure.1.1 System architecture 
 

The sensor readings that were uploaded to cloud can be used 

for data analytics and explosion prediction. Analytics will be 

performed on the sensor readings. The readings from sensors 

will be used for forming predictions of situations where there 

can be explosion. ID3 algorithm can be worked upon which 

could determine such situations prior to their occurrence. 

Combining the gas sensor readings with the readings from 

temperature and humidity sensor will increase the precision of 

the system. 
 

III. SYSTEM DESIGN 
 

 
Figure.3.1 System design 

 

Research Article                                                                                                                            Volume 9 Issue No.4 

http://ijesc.org/


International Journal of Engineering Science and Computing, April  2019        21421                                                                 http://ijesc.org/ 

Safety, the elementary concern of any project, has not been left 

untouched by IoT. Gas Leakages in open or closed areas can 

prove to be dangerous and lethal. The traditional Gas Leakage 

Detector Systems though have great precision, fail to 

acknowledge a few factors in the field of alerting the people 

about the leakage. Therefore we have used the IoT technology 

to make a Gas Leakage Detector having Smart Alerting 

techniques involving calling, sending text message and an e-

mail to the concerned authority and an ability to predict 

hazardous situation so that people could be made aware in 

advance by performing data analytics on sensor readings. the 

web page contains the information about the leakage and the 

android application will helps us the tracking the area where 

the leakage has been occurred. The admin can control the 

leakge pipe through the android application. 

 

IV. SYSTEM REQUIREMENTS 
 

A. Hardware Requirements 
1. Raspberry Pi 3: The Raspberry Pi is a series of small 

single-board computers developed in the United Kingdom by 

the Raspberry Pi Foundation to promote the teaching of basic 

computer science in schools and in developing countries. It 

does not include peripherals (such as keyboards and mice) and 

cases. However, some accessories have been included in 

several official and unofficial bundles. 

 
Figure.4.1 RaspberryPi 3 
 

2. GSM Module: GSM (Global System for Mobile 

communications) is a standard developed by the European 

Telecommunications Standards Institute (ETSI) to describe the 

protocols for second-generation digital cellular networks used 

by mobile devices such as tablets. 

 
Figure.4.2 GSM Module 
 

3. GPS: A GPS navigation device, GPS receiver, or simply 

GPS is a device that is capable of receiving information from 

GPS satellites and then to calculate the device's geographical 

position. Using suitable software, the device may display the 

position on a map, and it may offer directions. 

 
Figure.4. 3. GPS Module 

4. Gas Leakage Sensor:A gas detector is a device that detects 

the presence of gases in an area, often as part of a safety 

system. This type of equipment is used to detect a gas leak or 

other emissions and can interface with a control system so a 

process can be automatically shut down. 

 
Figure.4.4 MQ-2 Gas Sensor 

 

5. Temperature Sensor: A temperature sensor is a device that 

detects and measures hotness and coolness and converts it into 

an electrical signal. 

 
Figure.4.5 Temperature Sensor 

 

6. Humidity Sensor: A humidity sensor (or hygrometer) 

senses, measures and reports both moisture and air 

temperature. 

 
Figure.4.6 Humidity sensor 

 
7. Fire sensor: A flame detector is a sensor designed to detect 

and respond to the presence of a flame or fire. Responses to a 

detected flame depend on the installation, but can include 

sounding an alarm, deactivating a fuel line (such as a propane 

or a natural gas line), and activating a fire suppression system. 

 
Figure.4.7 Fire sensor 
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8. Smart Phone: A smartphone is a class of mobile phone and 

mobile computing device. They are distinguished from feature 

phones by their stronger hardware capabilities and extensive 

mobile operating systems, which facilitate wider software, 

internet (including web browsing over mobile broadband),and 

multimedia functionality (including music, video, cameras, and 

gaming), alongside core phone functions such as voice calls 

and text messaging 

 
Figure.4. 8. Smart Phone 

 

B. Software Requirements 

System implementation needs following software requirements  

1. Android Studio IDE: Android Studio is the official 

integrated development environment (IDE) for Google's 

Android operating system, built on JetBrains' IntelliJ IDEA 

software and designed specifically for Android development. It 

is available for download on Windows, macOS and Linux 

based operating systems. It is a replacement for the Eclipse 

Android Development Tools (ADT) as primary IDE for native 

Android application development. 

 

2. JDK: The Java Development Kit (JDK) is an 

implementation of either one of the Java Platform, Standard 

Edition, Java Platform, Enterprise Edition, or Java Platform, 

Micro Edition platforms released by Oracle Corporation in the 

form of a binary product aimed at Java developers on Solaris, 

Linux, macOS or Windows. The JDK includes a private JVM 

and a few other resources to finish the development of a Java 

Application. 

 

3. Python: Python is an interpreted high-level programming 

language for general-purpose programming. Created by Guido 

van Rossum and first released in 1991, Python has a design 

philosophy that emphasizes code readability, notably using 

significant whitespace 

 

4. MySQL Database: MySQL is an open-source relational 

database management system (RDBMS). MySQL is a central 

component of the LAMP open-source web application 

software stack. 

 

5. HTML: HTML is short for Hyper Text Markup Language. 

HTML is used to create electronic documents (called pages) 

that are displayed on the world wide web. Each page contains a 

series of connections to other pages called hyperlink. Every 

web page you see on the Internet is written using one version 

of HTML code or another. 
 

6. CSS: It is the language for describing the presentation of 

Web pages, including colors, layout, and fonts. It allows one to 

adapt the presentation to different types of devices, such as 

large screens, small screens, or printers. CSS is independent of 

HTML. 

 

7. PHP: is a general-purpose scripting language that is 

especially suited to server-side web development, in which 

case PHP generally runs on a web server. Any PHP code in a 

requested file is executed by the PHPruntime, usually to create 

dynamic web page content 

 

IV. ADVANTAGES 

 

 Low power consumption and reliable. 

 Fast and simple to use. 

 Low cost. 

 Convenience: easy to use and maintain. 

 Multiple agent detection. 

 User Interface. 

 

V. RESULT 

 

This proposed system shows the how the gas leakage has been 

detected and how it can be prevented. Once the gas leakage has 

been detected from the sensor the alert message has been sent 

to the authorized person. That person can view the amount of 

leakage and he can control it from the mobile phone. And also 

he can prevent. 

 

 
Figure.5. 2 working image of the system. 
 

VI. CONCLUSION 
 

The proposed gas leakage detector is promising in the field of 

safety. The attempt while making this prototype has been to 

bring a revolution in the field of safety against the leakage of 

harmful and toxic gases to minimize and hence nullify any 

major or minor hazard being caused due to them. 
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