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Abstract: Leakage of gas is a major issue in the industrial sector, residential buildings, and gas-powered 

vehicles, one of the preventive methods to stop accidents associated with gas leakage is to install gas 

leakage detection devices. The focus of this work is to propose a device that can detect gas leakage and 

alert the owners to avert problems due to gas leakages. The system is based on a microcontroller that 

employs a gas sensor as well as a GSM module, an LCD display, and a buzzer. The system was designed 

for gas leakage monitoring and alerts with SMS via an Arduino microcontroller with a buzzer and an MQ2 

gas sensor. The circuit contains a Microcontroller MQ2 gas sensor, buzzer, LCD display, and GSM 

module, when the sensor detects gas leakage it transmit the information to the Microcontroller while the 

microcontroller makes a decision and then forwarded a warning message to the user as SMS to a mobile 

phone for decision to be taken accordingly. The output of this research will be significant in averting 

problems associated with gas leakages now and in future. 
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I. INTRODUCTION 

Gas leakage is a major problem within the industrial sector, residential premises, and gas-powered vehicles like CNG 

(Compressed Natural Gas) buses and cars where the use of gas has become an important source of energy (STET, 2012) 

to the afore mention area in this era. The issue of Liquefied Petroleum Gas leakage has been so disastrous that it has 

resulted in serious harm, including the loss of life and property worth millions of dollars around the world. The 

catastrophic pipeline explosion has happened in different parts of Nigeria in that resulted into death and injure of many 

people and loss of property [1]. Gas is the most commonly used fuel in Nigerian homes and industry in which some 

required measures have to be strategized in other to protect against incidents and accidents such as suffocation and 

explosion associated with its usage. LPG is a highly inflammable gas made up of a mixture of butane (C4H10) and 

propane (C3H8) through buthylene and prophylene and another hydrocarbon present in small quantity, due to the 

odorless of these chemical ethyl mercaptans is added as an odorant to give a powerful scent so that when leakage occurs 

it can be perceived [2], however in a situation of the minimum quantity of gas leakage, some people have a poor 

sensing ability to perceive and so, more reliable and effective device use in detecting gas (gas leakage detector) has to 

be installed in homes, industries, and vehicles of LPG usage to avoid explosion. LPG leakage refers to several factors 

such as leakage in the pipe, hose not properly fixed, and hearing of whistling or hissing sound around the cylinder, 

valve not fitted properly. There are different ways of detecting gas leakage in which there has been existing LPG 

detector which only sound out an alarm when there is leakage and there is still improvement that could be made to the 

existing ones, in which a microcontroller activate the alarm and send a message through SMS to the appropriate 

personnel. The crux of the paper is to create a device that can detect LPG leakage as part of a safety measure and 

automatically send an SMS to the appropriate personnel and will activate an alarm immediately after gas leakage is 

detected in other to prevent wastage of the gas and also explosion which could lead to damaging of properties and other 

calamities [3]. The focus of this work is to design a system that monitors gas leakage in an enclosed system using an 

Arduino Uno microcontroller and an alarm system are used to alert people within leakages neighborhood while SMS 

will be sent to the premises owner or safety organization to towards making 2 decision to avert damages and loss of 

lives/properties. The objectives among others if the design is implemented are: i. To prevent loss of lives and properties 

when gas leakages occur ii. To enable prompt action by the premises owner and safety organization towards avert 
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problems that may be associated with gas leakages. iii. To enable people around the gas leakages premises take action 

to prevent damages escalation.  

 

II. LITERATURE REVIEW 

This section present the review of some studies that are related to gas leakages detection. 2.1. Liquid Problem Gas 

Detection Liquid problem gas is a flammable mixture of hydrocarbon gases used as fuel in heating appliances, cooking 

equipment, and specifically as a vehicle fuel (it is often referred to as autogas). It is an odorless gas due to ethyl 

mercaptan is added as an odorant to be easily detected when leakage occurs for safety precaution. LPG is made by 

refining petroleum or wet natural gas and is almost entirely derived from fossil fuels sources being manufactured during 

the refining of crude oil as theory emerged from the natural state. It was classified as a hazardous material because of its 

explosive potentials when under pressure, due to this hazardous property leading to fire explosion. The gas detection 

process was made by the chemically infused paper that change its color when it’s been exposed to gas before the 

development of the electronics gas detector. The electronics leakage detector was an active approach to initial fault 

detection in other to achieve the utmost safety of humanity and properties as a whole they introduced an android base 

automatic gas detection).different approaches have been used alongside several research in the detection of leakage and 

were also implemented alongside some incident toward some decades. The existing leakage detection is optical sensor 

method, cable sensor, negative pressure, vapor sampling, signal processing, mass volume, and pressure point analysis, 

in which have been implemented using a different framework. Some groups of researchers have classified the 

technology as two fitting categories, which are software and hardware method but research continues and to technical 

nature research effort which led them to three group methods [4]. 

 

2.1 Classification of Leakages Detection  

There are different classes of leakage detection which have been used to monitor the leakage, several criteria are 

classified into their classification, some of which are critical principles and abilities needed from humans. The detection 

is classified into three, which are automated detection, manual detection, and semiautomated detection. Automated 

Detection involves monitoring of detecting leakage without the help of the operator, once the detector device is 

installed and been connected to the display of the personnel in charge and can be automatically shut down from the 

display unit. (SCADA); Manual Detection - These are methods in which the device can only be operated by humans. 

Like thermal imager or light detection and ranging (Lidar) devices; Semi-automated detection – solutions that 

necessitate a certain amount of input or assistance in carrying out certain tasks (e.g. statistical or digital signal 

processing methods) (Batzias et al., 2011). The technology used in leakages detection can be classified into two 

categories which are, Direct method and the Indirect method The direct method is making use of a handheld detector by 

the patrol team along the pipeline and in the aspect of the very long pipeline, the airplane mounted optical imaging 

device is used along the pipeline for measuring gas emanation for fast result [5,6] 

 

2.2 Methodology Materials And Design  

The proposed system will use an Arduino microcontroller detector system to sense the gas with the help of a sensor. In 

which the MQ2 sensor used in this system interfacing with Arduino is implemented in this project and the signal from 

the sensor is sent to the microcontroller which is connected to communicate with the LCD, send a signal to the buzzer 

to sound an alarm when there is leakage and also send a message through the GSM module. The GSM module is a 

piece of hardware that connects to a remote network, this does not involve an internet or hotspot wifi which makes it 

more recommendable than the IOT leakage method which has could fail due to network failure and unaffordable 

equipment to low-income earners and also has a quick response gas leakage. In this research work, the hardware 

component to be used is Arduino Uno Micro-controller, GSM Module (SIM800), MQ2 Gas sensor, Buzzer, Power 

Module, Stripped Vero board, Female and Male Pin header, OLED Display, 3D printed case, Power Switch, LEDs, 

connectors, and Lithium Polymer Rechargeable Battery. 
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III. CONCLUSION 

This work presents the design and implementation of gas leakage detection system. Various works on gas leakages 

detection system was reviewed and presented. I was discovered that some of the existent research don’t takes in to 

considerations the cost effectiveness for the purpose of implementation of gas leakages detection at individual/domestic 

uses, and not easy to be further modified. This research work had advanced in knowledge as it included an embedded 

system to alert users via multiple mobile phones for further action to be taken when leakage is detected. The device 

detects gas leakage using a highly sensitive MQ-2 gas sensor to activate a buzzer that alert people of leakages, and also 

sent an SMS with the information “Gas Leakage Detected” from the SIM800 GSM Module as a backup to alert the 

appropriate authority or facility owner of a gas leakage. This design could be adopted, funded, and implemented as it 

has a great potential of mitigating against accidents associated with LPG leakage.  
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