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Petroleum gas (CNG), transports, and vehicles which are burned gasoline
power. LPG is utilized predominantly for home cooking purposes. One of
the preventive strategies to stop mishaps related with the gas spillage is to
introduce a gas spillage location unit at weak spots. The point of this paper
is to propose and examine a plan of a gas spillage location framework that
can naturally distinguish, caution and control gas spillage. The framework
depends on Arduino Uno, which utilizes MQ-2 gas sensor, LEDs, LCD
show and a signal. The sensor will distinguish different destructive gases
like LPG, Smoke, Liquor, Propane, Hydrogen, Methane and Carbon
Monoxide and communicate the data to the Arduino Uno Board. In light of
those data, the Arduino Uno pursues a choice and afterward shows an
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Revised: 30 November 2022 stage to executing an inserted control framework and it is feasible to change
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1. Introduction

Because of the blast of LPG, the quantity of passings has been expanded as of late. Fast
extension of oil and gas industry prompts gas spillage episodes which are intense and hazardous
[1-2]. Gas spillage is a difficult issue and these days it is seen in many spots like homes,
businesses, transports, vehicles, and so on. It is seen that because of gas spillage, perilous
mishaps happen. In homes, LPG is utilized principally for cooking. At the point when a release
happens, the spilled gases might prompt a blast [3]. Gas spillage prompts different mishaps
bringing about both material misfortune and human wounds. Home flames have been
happening habitually and the danger to living souls and properties has been filling as of late.
The dangers of blast, fire, suffocation depend on their actual properties such poisonousness,
combustibility, and so on. The quantity of passings because of the blast of gas chambers has
been expanding as of late. The Bhopal gas misfortune is an illustration of mishaps because of
gas spillage [4].
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The straightforward answer for these kinds of issues is the utilization of innovation. In this
undertaking, consideration will be given to Melted Oil Gas (LPG) which is an energy source
basically made out of propane and butane Our proposed gas spillage locator framework
contains numerous components that sense the presence of gas in the air utilizing MQ2 gas
sensor [5]. Gas spillage indicator is a basic gadget which is utilized to distinguish the spillage
of gas and in the event that the gas release happens, a comparable message is passed on by the
method for a LCD screen and a signal. The gas spillage locator can find application at private
homes as well as it is pertinent to lodgings, cafés and, surprisingly, in businesses where LPG
gas is utilized for some or different purposes. So, this Arduino Uno based gas spillage locator
framework grant individuals to keep mishaps and protected from harm.

2. Hardware Used
2.1 Arduino Uno

Arduino Uno is a microcontroller board in view of the ATmega328P (datasheet). It has 14
computerized input/yield pins (of which 6 can be utilized as PWM yields), 6 simple data
sources, a 16 MHz earthenware resonator (CSTCE16M0V53-R0), a USB association, a power
jack, an ICSP header and a reset button. "Uno" signifies one in Italian and was decided to check
the arrival of Arduino Programming (IDE) 1.0. The Uno board and variant 1.0 of Arduino
Programming (IDE) were the reference renditions of Arduino, presently advanced to more
current deliveries. The Uno board is the primary in a progression of USB Arduino sheets, and
the reference model for the Arduino stage; for a broad rundown of current, past or obsolete
sheets see the Arduino record of sheets [6]. There are numerous renditions of Arduino sheets
presented in the market like: Arduino Uno, Arduino Due, Arduino Leonardo, Arduino Mega,
nonetheless, most normal variants are Arduino Uno and Arduino Mega.
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Fig.1: Arduino Uno R3 Board
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2.2 Piezoelectric Buzzer

A piezoelectric speaker (also known as a piezo bender due to its mode of operation, and
sometimes colloquially called a "piezo™, buzzer, crystal loudspeaker or beep speaker) is a
loudspeaker that uses the piezoelectric effect for generating sound.

2.3 Light Emitting Diode

A light-emitting diode (LED) is a semiconductor light source that emits light when current
flows through it. Electrons in the semiconductor recombine with electron holes, releasing

energy in the form of photons. The main semiconductor materials used to manufacture LEDs
are:

e Indium Gallium Nitride (InGaN): Blue, green and ultraviolet high-brightness LEDs

e Aluminium Gallium Indium Phosphide (AlGalnP): Yellow, orange and red high-
brightness LEDs

e Aluminium Gallium Arsenide (AlGaAs): Red and Infrared LEDs

e Gallium Phosphide (GaP): Yellow and Green LEDs

2.4 Resistor

High-power resistors that can dissipate many watts of electrical power as heat, may be used as
part of motor controls, in power distribution systems, or as test loads for generators. The
electrical function of a resistor is specified by its resistance: common commercial resistors are
manufactured over a range of more than nine orders of magnitude. The nominal value of the
resistance falls within the manufacturing tolerance, indicated on the component.

2.5 LCD 16x2

The term LCD stands for liquid crystal display. It is one kind of electronic display module used
in an extensive range of applications like various circuits & devices like mobile phones,
calculators, computers, TV sets, etc. These displays are mainly preferred for multi-segment
light-emitting diodes and seven segments. The main benefits of using this module are
inexpensive; simply programmable and animation etc.
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Fig.2: LCD 16x%2 Pin Diagram
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2.6 MQ2 Gas Sensor

MQ2 is one of the commonly used gas sensors in MQ sensor series.

Fig.3: MQ2 Gas Sensor

MQ2 Gas sensor works on 5V DC and draws around 800mW. It can detect LPG, Smoke,
Alcohol, Propane, Hydrogen, Methane and Carbon Monoxide concentrations anywhere from
200 to 10000ppm.

Table I: Specification of MQ2 Sensor

Sr. No \ Parameters Values

1 Operating Voltage 5V

2 Load Resistance 20K Q

3 Heating Consumption 33Q + 5%

4 Sensing Resistance <800mwW

5 Concentration Scope 200-10000ppm
6 Preheat Time Over 24 Hours

The tubular sensing element is made up of Aluminium Oxide (AL203) based ceramic and has
a coating of Tin Dioxide (SnO.). The Tin Dioxide is the most important material being sensitive
towards combustible gases [7]. However, the ceramic substrate merely increases heating
efficiency and ensures the sensor area is heated to a working temperature constantly.
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Fig.4: Parts of Sensing Element
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So, the Nickel-Chromium coil and Aluminium Oxide based ceramic forms a Heating System;
while Platinum wires and coating of Tin Dioxide forms a Sensing System.

3. Proposed Work
3.1 Software Used:

Introduction: Tinkercad is a free, online 3D demonstrating program that runs in an internet
browser, known for its straightforwardness and convenience. Since it opened up in 2011 it has
turned into a famous stage for making models for 3D printing as well as a passage level
prologue to valuable strong calculation in schools.

Uses of Tinkercad: Tinkercad is a strong and successful device for PC Helped Plan (computer
aided design). Tinkercad is a web-based assortment of programming devices from Autodesk
that empower total fledglings to make 3D models. This computer aided design programming
depends on helpful strong calculation (CSG), which permits clients to make complex models
by consolidating more straightforward articles together. Thus, this 3D displaying programming
is easy to use and as of now delighted in by a lot of people. The accompanying pictures from
Tinkercad shows the how we can utilize the Tinkercad programming.

g LBLI A UTODESK
TINKERCAD
C|A

egy P &

30D Design Clircuits Codeblocks
A M ™ - 7] Code L Cxgort  Share
@
@
o
/'
........... v R R

-
O
O

K& | B O i -5

Fig.5: Autodesk Tinkercad Software Layout

3.2 Block and Circuit Diagram of Gas Leakage Detector

The following is the Block Diagram of Gas Detecting Sensor that we have made.
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Fig.6: Block Diagram of Gas Leakage Detector

Circuit Diagram of Gas Leakage Detector

The following is the Circuit Diagram of Gas Leakage Detector that we have made using the

Tinkercad Software.

Fig.7: Circuit Diagram of Gas Leakage Detector

For this project the components required are one MQ2 gas sensor, a bread board, Arduino Uno
Board, five resistors, one red LED and one green LED, 16x2 LCD display and a piezoelectric

buzzer.
Description of Circuit Diagram

As we can see from the connection in above figure,
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*  The positive pin of the Piezoelectric Buzzer is connected to pin 4 of the Arduino Uno
Board with a green wire.

*  The negative pin of the piezoelectric buzzer in connected to the ground through 10000hm
resistor with a black wire.

* The input and output is connected to the ground through the Arduino Uno Board i.e., the
5V power supply and ground.

* The anode or positive leg of red LED is connected to pin 2 of Arduino Uno Board with

green wire.
Table I1: List of Components used in the System
0 ame Oua ompone
GAS1 1 as Senso
Ul 1 Ard 0 0 R
u2 1 D 16
i PIEZO1 1 Piezo
D1 1 een Led
6 D2 1 Red Led
R1 &R5 2 O R 0
g R2 1 4 0 Re 0
S R3 and R4 0O Re 0
4. Result and Discussion

Working of Gas Leakage Detector

As we all are familiar with the fact that nowadays, on account of gas leakage, dangerous
accidents occur. Gas leakage leads to various accidents resulting in both material loss and
human injuries. Therefore, the gas leakage should be detected and controlled to protect people
from danger. In view of this we have attempted to implement the simple solution for gas
leakage detector with alarming system and LCD display, using Arduino Uno Broad, LED, LCD
display, resistors and MQ2 gas sensor with the buzzer. We have used MQ2 gas sensor to detect
any harmful and toxic gases like methane, butane, LPG, smoke and other combust able gases.

We can see from the connections; we are using piezoelectric buzzer for alerting the user for
leak aging of gas. As is evident from the connections, one of the two B pin of the gas sensor is
connected to the analog input of the Arduino Uno Board and another is connected to the ground
through a resistor. The anode or positive leg of the LED has to be connected to pin no. 2 of the
Arduino Uno. Always remember that LEDs and resistors are a package, never connect LED
alone as it basically has no resistance and will pull up maximum current available so we will
take 2 resistors and connect the LED to the ground through the resistor.
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When a gas interacts with sensor, it is first ionized into its constituent and it is then absorbed
by the sensing element, this absorption creates a potential difference on the element. The sensor
outputs a voltage proportional to the concentration of smoke or gas. In other words, greater the
concentration of gas, the greater is the output voltage. The resistance of the sensor is different
depending on the type of the gas and its sensitivity can also be adjusted by using a built-in
potentiometer depending on how accurate the gas is to be detected. The output can be an analog
signal that can be read with an analog input of the Arduino Uno or a digital output that can be
read with the digital input of the Arduino Uno. 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 buzzer will be
used to emit sounds to alert user during leakage by intermittent buzzing or beeping sound. The
sensor will detect smoke and then alert and evacuate message will be displayed on the LCD
display and red LED starts glowing. When there is no smoke then all clear and safe message
will be displayed on the LCD display and green LED will be glowing which shows that the
system is actually working.

From the following figures we can understand the working of Gas Leakage Detector more
clearly. This is the initial state of the system when the circuit is not simulating.
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Fig.8: Initial Stage of Gas Leakage Detector System

When we will start the simulation, there is no smoke around the sensor and the green LED will
glow displaying the SAFE message on the LCD display.
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Fig.9: After simulation, when there is no smoke around the sensor LCD display “ALL
CLEAR”

In the figure 9 as shown the green LED is glowing while displaying the ALL-CLEAR message
assuring that the environment is safe and clear.
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Fig.10: LCD display ALERT message when smoke detected by sensor

From figure 10 as soon as the smoke comes in contact with the sensor it will detect the level of
gas in the air that exceeds the safety level and the red LED will start glowing and the ALERT
message will be displayed on the LCD screen.
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Fig.11: LCD display EVACUATE message when smoke detected by sensor rise above
threshold level

After displaying the ALERT message, the EVACUATE message is also displayed and the
buzzer will start emitting sounds to alert the users during leakage by intermittent buzzing or
beeping so that they can take any necessary action against the leakage.

Finally, the Gas Spillage Locator Framework utilizing Arduino Uno Board which utilizes MQ2
Gas Sensor to distinguish the presence of gas in the air, LCD show to screen the alarm message,
LEDs to mindful the clients and a signal to alert and ready to go the clients has been effectively
done. Furthermore, it will be in the help of identifying the presence of gas in the air and lessen
the possibilities of blast or suffocation by enacting the ringer, LCD, and Prompted alert the
client. Therefore, we can say that the goals have been met and we reason that it is an effective
embraced plan and execution of Gas Spillage Location Framework in view of Arduino Uno
Board to detect the presence of gas in the air.

5. Conclusion

The objective of this paper is to lay out a framework that could empower the client to
understand the spillage of gas. Its capacity to caution its partners about the spillage of different
hurtful gases like LPG, Smoke, Liquor, Propane, Hydrogen, Methane and Carbon Monoxide
can help in lessening the possibilities of blast and suffocation. Gas spillage location won't just
furnish us with importance in the wellbeing division however it will likewise prompt raise our
economy, since when gas spills it debases the air as well as wastage of gases impacts our
economy. Our proposed system is easy to use and can be effectively carried out. Indeed, even
with its inadequacies, this venture shows effective verification of-idea and could be formed
into a business item.

6. Future Scope

This gadget is at its underlying degree of improvement and with alteration in future. This gadget
will likewise trip off the mains supply to guarantee better security and guarantee. Aside from
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assembling and creation perspective, constant data about the dispersion area of perilous

harmful gases in huge scope industry is expected to guarantee wellbeing safeguard for the first-
line working staff during different tasks underway. Hence, gas spillage source assessment
keeps on being a significant piece of savvy modern detecting frameworks. The future parts of
this identifier incorporate the GSM module and a stumbled circuit which increment the
productivity of the framework and gives more security to the clients. This thought is basically

the

same as our model and is an illustration of an increased, certifiable use of how such Gas

Spillage Indicators could be utilized to guard individuals.
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