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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 become 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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CHAPTER-1 

 

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. 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 number of deaths due to the explosion of gas 

cylinders has been increasing in recent years. 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. Therefore, the gas leakage should be detected and 

controlled to protect people from danger.  

 

An odorant such as ethane thiol is added to LPG, so that leaks can be 

detected easily by most people. However, some people who have a 

reduced sense of smell may not be able to rely upon this inherent safety 

mechanism. 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 . K. Padmapriya et al. 

proposed the design of a wireless LPG monitoring system. In this paper, 

the user is alerted about the gas leakage through SMS and the power 



supply is turned off .  

 

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 . 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 . 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. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1.2         DISADVANTAGE OF CURRENT SYSTEM- 

 

1. No prevention of fires possible with kit. 

2. Applicable only as an indicator/alarming device. 

3. It works only when at 5V power supply is given. 

4. Its sensitivity depends on Humidity and temperature. 

5. It is a little sensitive to smoke. 

 

 

 

 



 

1.3 MERITS OF PROPOSED SYSTEM 

 

1. Low cost 

2. Low power consumption 

3. High accuracy 

4. The sensor has excellent sensitivity combined with a quick response 

time. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

CHAPTER-2 

Literature 

Survey/Project Design 

 

Mahalingam, A.; Naayagi, R.T.; Mastorakis, N.E. Design and 

implementation of an economic gas leakage detector. Iot Based Gas 

Leakage Detection System, This system is based on the Arduino and gas 

sensor. When the sensor detects gas in the atmosphere, it will give digital 

output 1 and if gas in not detected the sensor will give digital output 0. 

Arduino will receive the sensor output as digital input. If the sensor output 

is high, then the buzzer will start tuning and LCD blow that will show that 

Gas detected Yes and if the sensor output is low then buzzer will not be 

tuning, and the LCD will show that Gas detected No. The buzzer mainly 

consists of a number of switches or sensors connected to control unit that 

determines which button was pushed or whether a preset time has lapsed, 

and usually illuminates a light on the appreciate button or control panel, 

and sounds a warning in the form of a continuous or intermittent buzzing 

or beeping sound. 



 

  

 

 

 Method and Materials 

 

In this paper, semiconductor sensors are used to detect LPG gas. An MQ6 

semiconductor sensor is used. Sensitive material of the MQ-6 gas sensor 

is SnO2, which has lower conductivity in clean air. When the target 

combustible gas exists, the sensor conductivity increases along with the 

rising gas concentration. The MQ6 gas sensor has a high sensitivity to 

Propane, Butane and LPG, and response to Natural gas. The sensor could 

be used to detect different combustible gasses, especially Methane; it hasa 

lowcost and is suitable for different applications. The MQ-6 can detect gas 

concentrations anywhere from 200 to 10,000 ppm. The sensor’s output is 

an analog resistance. Figure 1 shows the block diagram of the gas leakage 

detection and alert system. 

 

 

 

 



 

 

 

 

 

 

 

 

 
 

 

 

Figure 1. Block diagram of gas leakage detection and alert system. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

This system is based on the Arduino UNO R3 and MQ-6 gas sensor. 

When the sensor detects gas in the atmosphere, it will give digital output 1 

and if gas in not detected the sensor will give digital output 0. Arduino 

will receive the sensor output as digital input. If the sensor output is high, 

then the buzzer will start tuning along with the LCD that will show that 

“Gas detected: Yes”. If the sensor output is low then buzzer will not be 

tuning, and the LCD will show that “Gas detected: No”. The buzzer most 

commonly consists of a number of switches or sensors connected to 

control unit that determines which button was pushed or whether a preset 

time has lapsed, and usually illuminates a light on the appreciate button or 

control panel, and sounds a warning in the form of a continuous or 

intermittent buzzing or beeping sound. For the design of a sensor-based 

gas leakage detector and alarm system the following hardware 

components are required. Table 1 lists the list of required hardware 

opponents, quantity and price in Bangladeshi Taka. The gas detector 

system is very cheap and it will cost only 917 BD Taka. The device is 

portable, light weight, user friendly and efficient with multi-functional 

features. In Figure 2, some important components that are needed to 

design the gas leakage detection and alert system are presented. 2 



CHAPTER 3 

SYSTEM REQUIREMENTS     

 

Arduino Uno R3- 

 

Arduino UNO is a microcontroller board based on 

the ATmega328P. It has 14 digital input/output pins (of 

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

16 MHz ceramic resonator, a USB connection, a power 

jack, an ICSP 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 

a AC-to-DC adapter or battery to get started. You can 

tinker with your UNO without worrying too much about 

doing something wrong, worst case scenario you can 

replace the chip for a few dollars and start over again. 
 

 

 
 

 

 

 

 



 

MQ-6 LPG gas sensor- 

 

Sensitive material of MQ-6 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-6 gas sensor has high 

sensitity to Propane, Butane and LPG, also response to Natural gas. The 

sensor could be used to detect different combustible gas, especially 

Methane, it is with low cost and suitable for different application. 

 

Character 

* Good sensitivity to Combustible gas in wide range 

* High sensitivity to Propane, Butane and LPG 

* Long life and low cost 

* Simple drive circuit 

 

Application 

* Domestic gas leakage detector 

* Industrial Combustible gas detector 

* Portable gas detector 

 

 

 

 



 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 



 

16*2 LCD- 

 

The LCD (Liquid Crystal Display) is a type of display that uses the 

liquid crystals for its operation.Here, we will accept the serial input 

from the computer and upload the sketch to the Arduino. The 

characters will be displayed on the LCD. 

The library is based on a compatible chipset called Hitachi 

HD44780. It is found on most of the LCDs that are based on text. It 

works with either an 8-bit mode or 4-bit mode. Here, the bit mode 

signifies the data lines in addition to the enable, rs, and rw control 

lines (optional). 
 
 

 

 

 

 

 

 
 

 

 

 

 

 

https://www.javatpoint.com/arduino


 

 

 

 

 

Buzzer- 

 

An arduino buzzer is also called a piezo buzzer. It is basically a tiny 
speaker that you can connect directly to an Arduino. You can make 
it sound a tone at a frequency you set. The buzzer produces sound 
based on reverse of the piezoelectric effect. 
 
Piezo ectricity is an effect where certain crystals will change shape 
when you apply electricity to them. By applying an electric signal at 
the right frequency, the crystal can make sound. 
 
The buzzer produces the same noisy sound irrespective of the 
voltage variation applied to it. It consists of piezo 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 
in the range of 2 to 4 kHz. 
 

 

 

 

 
 

 

 



 

 

Male to male/female wire- 

 

Jumper wires are simply wires that have connector pins at each 
end, allowing them to be used to connect two points to each other 
without soldering. Jumper wires are typically used 
with breadboards and other prototyping tools in order to make it 
easy to change a circuit as needed. Fairly simple. In fact, it doesn’t 
get much more basic than jumper wires. 
 
Though jumper wires come in a variety of colors, the colors don’t 
actually mean anything. This means that a red jumper wire is 
technically the same as a black one. But the colors can be used to 
your advantage in order to differentiate between types of 
connections, such as ground or power. 
 
Jumper wires typically come in three versions: male-to-male, male-
to-female and female-to-female. The difference between each is in 
the end point of the wire. Male ends have a pin protruding and can 
plug into things, while female ends do not and are used to plug 
things into. Male-to-male jumper wires are the most common and 
what you likely will use most often. When connecting two ports on a 
breadboard, a male-to-male wire is what you’ll need. 
 

 

 

 

 

 

https://blog.sparkfuneducation.com/what-is-a-breadboard


 
 

 

 

 

 

 

 

 

 

 

10 K Variable Resistor- 

 

A potentiometer is a simple knob that provides a variable 

resistance, which we can read into the Arduino board as an 

analog value. In this example, that value controls the rate 

at which an LED blinks. 

We connect three wires to the Arduino board. The first 

goes to ground from one of the outer pins of the 

potentiometer. The second goes from 5 volts to the other 

outer pin of the potentiometer. The third goes from analog 

input 2 to the middle pin of the potentiometer. 

By turning the shaft of the potentiometer, we change the 

amount of resistence on either side of the wiper which is 

connected to the center pin of the potentiometer. 

 

 

 

 



 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

Mini Breadboard- 

 

The modern breadboard is a plug-and-play way to make 
connections between electronic components. It gets its name from 
the long-dead practice of using a wooden board ( an actual bread-
board if it was handy ) to prototype circuits. Hobbyists would 
hammer small nails or thumbtacks into the board and wind wires 
around them to prototype a circuit. 
 
They’re useful for basic prototyping, but breadboards don’t 
accommodate anything with two closely spaced rows of pins, such 
as the header on the Raspberry Pi. The Pi header needs a special 
breadboard adaptor to separate the pins so that they sit either side 
of the central notch. The same applies to many surface mount 
components, which have two rows of pins ( known as a dual-in-line 
layout ) and must sit over the central notch. 
 



 

 

 

 

 
 

 

 

 

 

 

Equipment Quantity 

Arduino Uno R3   1 

MQ-6 LPG gas sensor 1 

16*2 LCD 1 

Buzzer 1 

Male to male/female wire 40 

9 V Battery 1 

Gas Lighter 1 

10 K Variable Resistor 1 

Mini Breadboard 1 

 

 

 

Table 1. List of required hardware opponents, quantity 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



 

 

 

 

 

 

 

 

 
 

 

 

Circuit diagram that was designed using Proteus libraries   



Chapter 4 

 Results and Discussion 

 

RESULT- 

The Proteus Design Suite is a proprietary software tool suite used 

primarily for electronic design automation. The software is used mainly 

by electronic design engineers and technicians to create schematics and 

electronic prints for manufacturing printed circuit boards. Figure 3 shows 

the circuit diagram that was designed using Proteus libraries. This system 

is based on Arduino UNO R3 and MQ-6 gas sensor. When the sensor 

detects gas in atmosphere, it will give a digital output of 1 and if gas is not 

detected the sensor will give a digital output of 0. Arduino will take the 

sensor output as the digital input. If sensor output is high, then the buzzer 

will start tuning and the LCD will show that “Gas detected: Yes”. If 

sensor output is low then the buzzer will not be tuning, LCD will show 

that “Gas detected: No”. The detector incorporates a MQ-6 sensor (with 

gas detection range of 300–10,000 ppm) as the LPG gas sensor, 

PIC16F690 microcontroller as the control unit, LCD for displaying gas 

concentration, a buzzer as an alarm and a number of LEDs to indicate the 

gas leakage status. The microcontroller senses the presence of a gas when 

the voltages signal from the MQ-6 sensor goes beyond a certain level and 

gives an audiovisual alarm. 

If the system detects the level of gas in the air that exceeds the safety level 

it will activate the alarm which includes the buzzer to alert the users at 

home of the abnormal condition and to take any necessary action. The 

most tell-tale sign of a leak is the smell of gas in the home. However, in 

the case of a carbon monoxide leak, there are also particular physical 

symptoms you may suffer from if there is a leak. The output result of this 

paper is that the leakage will be detected and stopped within 2 s after the 

leakage starts. This system can even detect the level of gas leakage. This 

is an efficient method for automatically detecting and controlling the gas 

leakage. Moreover, the fire accidents are also prevented by switching off 

the power supply. 

 

 

 



The idea for gas detection and control can be implemented at a large scale 

for various industries. This system can be installed in a kitchen, at a hostel 

cafeteria, and any other areas. This can be helpful in reducing accidents 

caused by gas leakage in household as well as in any similar commercial 

set up. In our country there are 180 million people, and due to its low cost 

this product is affordable and will preventmany accidents and save many 

properties and human lives. 

 

 

Future Work- 

Overall, software and hardware parts of the systems have been developed 

and tested by introducing a small amount of LPG near gas sensor module. 

The authors of this paper are currently working to include multi functions 

with this device. One of the notable future functions of this system is to 

add a sub system where wastage of gas and the uses of gas can be 

monitored using this system. The system is flexible as a greater number of 

sensors and relays can be added to it according to the whole LPG supply 

setup in those premises. The author is adding more software based 

intelligent functions with this system. This is an automatic gas detection, 

control and alert system. In future this system will have a feature where it 

can notify the emergency services if any accidents happen. A mobile app 

and web-based app for real time monitoring also will be added. In the user 

app for this system many smart features will be added. The overall 

features will make the system more safe for the users. The system will be 

optimized for use in many places like the car, the home, industries and 

many other places. After designing the final prototype with smart 

multifunctional features, the system will be implemented in real life 

scenarios as a pilot project. A survey will be done soon before using the 

system and another one will be done after implementing the system to 

discover the KPI. Summarizing all the results, finding and analyzing a 

research article will be done and author has plans to submit itto the MDPI 

sensors journal for review. In the future paper the features of this final 

product will be compared with the available gas detector systems 

presented in other articles. 

 

 



 

Conclusions- 

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 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. The proposed system will cost only USD 10 which 

is easily affordable even for poor people. 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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