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Abstract 

Liquefied Petroleum Gas (LPG) is a main source of fuel, especially in urban areas because it 

is clean compared to firewood and charcoal. Gas leakage is a major problem in the 

industrial sector, residential premises, etc. Nowadays, home security has because a major 

issue because of increasing gas leakage. Gas leakage is a source of great anxiety with 

ateliers, residential areas and vehicles like Compressed Natural Gas (CNG), buses, and cars 

which are run on gaspower. One of the preventive methods to stop accidents associated 

with the gas leakage is to install a gas leakage detection kit at vulnerable places. The aim of 

this paper is to propose and discuss a design of a gas leakage detection system that can 

automatically detect, alert and control gas leakage. This proposed system also includes an 

alerting system for the users. The system is based on a sensor that easily detects a gas 

leakage. 
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I. Introduction 

Gas leakage is a serious problem and nowadays it is observed in many places like 

residences, industries, and vehicles like Compressed Natural Gas (CNG), buses, cars, etc. It 

is noticed that due to gas leakage, dangerous accidents occur. The Liquefied petroleum gas 

(LPG), or propane, is a flammable mixture of hydrocarbon gases used as fuel in many 

applications like homes, hostels, industries, automobiles, and vehicles because of its 

desirable properties which include high calorific value, less smoke, less soot, and meager 

harm to the environment. Liquid petroleum gas (LPG) is highly inflammable and can burn 

even at some distance from the source of leakage. This energy source is primarily 

composed of propane and butane which are highly flammable chemical compounds [1]. 

These gases can catch fire easily. In homes, LPG is used mainly for cooking purposes. When 

a leak occurs, the leaked gases may lead to an explosion. Gas leakage leads to various 

accidents resulting in both material loss and human injuries. Home fires have been 

occurring frequently and the threat to human lives and properties has been growing in 

recent years. The risks of explosion, fire, suffocation are based on their physical properties 

such toxicity, flammability, etc. The Bhopal gas tragedy is an example of accidents due to gas 

leakage. The reason for such explosions is due to substandard cylinders, old valves, no 

regular checking of gas cylinders, worn out regulators and a lack of awareness of handling 

gas cylinders [2]. Therefore, the gas leakage should be detected and controlled to protect 

people from danger. 
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II. Literature survey 

Gas leakage is a major concern with residential, commercial premises and gaspowered 

transportation vehicles. One of the preventive measures to avoid the danger associated 

with gas leakage is to install a gas leakage detector at vulnerable locations [4]. The objective 

of this work is to present the design of a cost effective automatic alarming system, which 

can detect liquefied petroleum gas leakage in various premises. A gas leakage detector 

becomes vital and helps to protect people from the dangers of gas leakage. A number of 

research papers have been published on gas leakage detection techniques [3]. The new 

method proposed the design of a wireless LPG monitoring system [5]. In this paper, the 

user is alerted about the gas leakage through SMS and the power supply is turned off [6]. 

Meenakshi Vidya et al. proposed the leakage detection and real time gas monitoring system. 

In this system, the gas leakage is detected and controlled by means of an exhaust fan. The 

level of LPG in cylinder is also continuously monitored [7]. Selvapriya et al. proposed the 

system in which the leakage is detected by the gas sensor and produce the results in the 

audio and visual forms. It provides a design approach on software as well as hardware [8]. 

In the existing method, different gas sensing technology is used. In this paper a low-cost 

advanced sensor-based gas leakage detector, alert and control system is proposed and 

discussed. The system is very efficient, user friendly, portable, small in size and cost 

effective. It will cost only 917 Bangladeshi taka which is equivalent to ten USD. Liquefied 

petroleum gas (LPG) is an important source of energy commonly used for domestic 

purposes like cooking and heating in developing countries and also for many commercial, 

industrial, and agriculture purposes. LPG gas represents as an asphyxiant gas and because 

it is flammable, it is very important for health and safety requirements monitor 

continuously the gas leakage and doing the necessary actions at the cases of gas leakage. 

Many studies present a high performance gas leakage monitoring and protection systems 

through either microcontroller units or computerized systems with wireless data 

communication technology [9]. Home Fires have taken a growing toll in lives and property 

in recent years. LPG is highly inflammable and can burn even at some distance from the 

source of leakage. Most fire accidents are caused because of a poor-quality rubber tube or 

when the regulator is not turned off. The supply of gas from the regulator to the burner is 

on even after the regulator is switched off. By accident, if the knob is turned on results in 

the gas leaks [10]. 

III.System Model 
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Figure. 1: Block diagram of Proposed System 

A. ARUDINO 

The Arduino is a family of microcontroller boards to simplify electronic design, prototyping 

and experimenting for artists, hackers, hobbyists, but also many professionals. People use it 

as brains for their robots, to build new digital music instruments, or to build a system that 

lets your house plants tweet you when they’re dry. Arduinos (we use the standard Arduino 

Uno) are built around an ATmega microcontroller — essentially a complete computer with 

CPU, RAM, Flash memory, and input/output pins, all on a single chip. Unlike, say, a 

Raspberry Pi, it’s designed to attach all kinds of sensors, LEDs, small motors and speakers, 

servos, etc. directly to these pins, which can read in or output digital or analog voltages 

between 0 and 5 volts. The Arduino connects to your computer via USB, where you 

program it in a simple language (C/C++, similar to Java) from inside the free Arduino IDE by 

uploading your compiled code to the board. Once programmed, the Arduino can run with 

the USB link back to your computer, or stand-alone without it — no keyboard or screen 

needed, just power. 

Looking at the board from the top down, this is an outline of what you will see (parts of the 

board you might interact with in the course of normal use are highlighted) 
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Figure. 2: Arduino Board 

B. AVR CPU CORE 

 In order to maximize performance and parallelism, the AVR uses a Harvard 

architecture – with separate memories and buses for program and data. Instructions in the 

program memory are executed with a single level pipelining. While one instruction is being 

executed, the next instruction is pre-fetched from the program memory. This concept 

enables instructions to be executed in every clock cycle. The program memory is In-System 

Reprogrammable Flash memory. The fast-access Register File contains 32 x 8-bit general 

purpose working registers with a single clock cycle access time. This allows single-cycle 

Arithmetic Logic Unit (ALU) operation. In a typical ALU operation, two operands are output 

from the Register File, the operation is executed, and the result is stored back in the 

Register File– in one clock cycle. 

  

C. LCD (Liquid Cristal Display) 

 A liquid crystal display (LCD) is a thin, flat display device made up of any number of color 

or monochrome pixels arrayed in front of a light source or reflector.  Each pixel consists of a 

column of liquid crystal molecules suspended between two transparent electrodes, and two 

polarizing filters, the axes of polarity of which are perpendicular to each other.  Without the 

liquid crystals between them, light passing through one would be blocked by the other. The 

liquid crystal twists the polarization of light entering one filter to allow it to pass through 

the other.  

                                  Many microcontroller devices use 'smart LCD' displays to output visual 

information.  LCD displays designed around LCD NT-C1611 module, are inexpensive, easy to 

use, and it is even possible to produce a readout using the 5X7 dots plus cursor of the 

display.  They have a standard ASCII set of characters and mathematical symbols.  For an 8-

bit data bus, the display requires a +5V supply plus 10 I/O lines (RS RW D7 D6 D5 D4 D3 D2 

D1 D0).   For a 4-bit data bus it only requires the supply lines plus 6 extra lines(RS RW D7 
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D6 D5 D4). When the LCD display is not enabled, data lines are tri-state and they do not 

interfere with the operation of the microcontroller. 

 

 
Figure. 3: LCD Interfacing Model 

D. LED: 

  A light-emitting diode (LED) is a semiconductor light source. LEDs are used 

as indicator lamps in many devices, and are increasingly used for lighting. Introduced as a 

practical electronic component in 1962, early LEDs emitted low-intensity red light, but 

modern versions are available across the visible, ultraviolet and infrared wavelengths, with 

very high brightness. The internal structure and parts of a led are shown below. 

 
Figure. 4: LED Module 

E. SOFTWARE DESCRIPTION 

The Arduino is a family of microcontroller boards to simplify electronic design, prototyping 

and experimenting. People use it as brains for their robots, to build new digital music 

instruments, or to build a system that lets your house plants tweet you when they’re dry. 

Arduinos (we use the standard Arduino Uno) are built around an ATmega microcontroller — essentially a complete computer with CPU, RAM, Flash memory, and input/output 

IV.Result 
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The first stage of the hardware construction was to put together all the components using a 

stripped Vero-board, the components were soldered to the circuit board and all 

connections were tested before proceeding to the next stage as seen in the diagram 

below.The next stage was to design the device’s casing using Computer-Aided Design (CAD) 

software, Team decided to use Fusion 360 as it is easy to use and has a free version.  

 
Figure. 5: Output Kit after the Implementation. 

The entire device was designed, but the main focus was the enclosure that would later be 

3D Printed. After designing the enclosure, the model was exported and sliced using CURA 

which is slicing software that prepares and generates code from a 3D model that can be 

sent to a 3D printer. Finally, the Model was printed.After printing the device casing, we 

assembled the circuit and other components inside the case ensuring it fit well. 

 

 
Figure. 6: Test case Module for execution 

V.Conclusion 

The design of a sensor-based automatic gas leakage detector with an alert and control 

system has been proposed and discussed in this paper. This is a low-cost, low power, 

lightweight, portable, safe, user friendly, efficient, multi featured and simple system device 

for detecting gas. Gas leakage detection will not only provide us with significance in the 
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health department but it will also lead to raise our economy, because when gas leaks it not 

only contaminates the atmosphere but also wastage of gases will hurt our economy. In the 

open literatures it is noticed that much work has not been done for a smart gas detection 

system. In future, more advanced features will be integrated with this system which will 

provide users with more safety and relaxation. The proliferation of handheld devices has 

led to developments in the field of smart gas sensors, which has considerably widened their 

scope of application. The need for ensuring safety in workplaces is expected to be the key 

driving force for the market over the coming years.  
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