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Abstract — The security of every single family unit is especially
required these days, therefore numerous controls are utilized to
stop gas blast dangers. The framework proposed utilizes 10T
gadgets to recognize spillage of gas in and aides in the location of
human nearness close to the gas spillage source. On the off chance
that the distinguishing proof comes up short, then the gadget puts
a self-clock of 10 minutes and communicates something specific
alarm making the alert ring. Following 10 minutes if there is no
human recognition then the primary gas pipeline will itself Kill.
The essential rule behind the caution discovery is the adjustment
in the centralization of air.

Index Terms — Gas spill locator, sensor, 10T gas indicator, GSM
gas alarm.

1. INTRODUCTION

LPG gas otherwise called fluid oil gas is additionally alluded
to as propane or butane. Over the most recent couple of
decades, it's interest has apparently expanded because of
contamination concern around the world.

The majority of the family units these days are absolutely
needy upon LPG for basic works. It is a spotless wellspring of
vitality and is excessively costly.

In any case, as there are opposite sides of a coin, there are
numerous security perils identified with it. It is effectively
combustible and it spreads promptly. Because of the shut
condition of the house, this gas amid a hole spreads promptly
and finds fire bringing about lethal dangers.

LPG and gaseous petrol can represent a genuine danger in the
event that they spill. They are ordinarily put away in
pressurized steel barrels in fluid shape and vaporize at typical
temperatures. LPG is heavier than air, in this way it streams
along the floor and settle in low directs which makes it
troublesome toward scatter. On the off chance that break
occurs, LPG and petroleum gas bubble into air and supplant
oxygen which can cause suffocation. Additionally, start may
occur and cause a blast.

The gases being heavier than air don't scatter effectively and
may prompt suffocation when breathed in additionally when
gas spillage into the air may prompt blast. Because of the blast
of LP gas, the quantity of passing’s has been expanded as of
late. To keep away from this issue there is a requirement for a
framework to recognize and furthermore anticipate spillage of
LPG. Gas spill discovery is the way toward recognizing
conceivably dangerous gas spills by methods for different
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sensors. These sensors generally utilize a discernable caution
to alarm individuals when a perilous gas has been identified.

Gas spillage causes a considerable measure of mischances that
causes a great deal of human and property misfortunes.
Subsequently, mischances from gas spillage increment every
last day. In 2007, the quantity of gas bottles that were
pulverized because of gas spillage or fire presentation was 142
gas bottles. the given Table 1, demonstrates the aggregate
number of mishaps that are caused in India in the year 2014.
The aggregate number of mischances was 584 that caused 398
wounds and 15 passing’s. In addition, the quantity of
mischances every year continues expanding; a rate increment
of 10% was accounted for from 2013 to 2014.

Table 1: Accident statistics related to death by Cooking Gas
Cylinder/Stove burst in India in 2014,

Number of Accidents
in 2014

States having Gas Cylinder
burst

Jammu & Kashmir, Below 100
Himachal Pradesh,
Uttarakhand, Uttar Pradesh,
Bihar,Jharkhand,Chhattisgar
h, Odisha, Sikkim, and
North Eastern States

Punjab, Haryana, Rajasthan, 100-200
Madhya Pradesh, West
Bengal, Telangana, Andhra

Pradesh

Gujarat, Maharashtra, Above 200

Karnataka, Tamil Nadu

This work endeavors to manufacture a wellbeing gadget for
recognizing LPG and gaseous petrol that hole at low levels to
stay away from any conceivable mishaps. The proposed gadget
screens the levels of LPG and petroleum gas and in addition
different gases, for example, carbon monoxide. This
additionally gives a ready framework and utilizations 10T to
identify human nearness in the given family unit and aides in
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decreasing odds of gas spillage by removing barrel supply. This
is a remote gadget utilized for recognition of human nearness
and aides in lessening the danger of a mischance.

2. SYSTEM OVERVIEW

The proposed system has following systems that has been
discussed below for the same.

Diagrammatic representation of system

The system shows a gas leakage detector system using Arduino
as the System. The system uses Arduino for the loT Beacon
Transfer of data through Wi-Fi. The gas sensor actively checks
for any gas leakage and sends immediate signal to the Arduino.
The signal, if positive will send immediate signal to the beacon
for human detection, and will also turn on the alarm and
Display alert. There would be message sent to the user and
other contacts. There will be a timer which will check for 10
minutes until human detection is positive, if not then the dc
motor will start working making the main cylinder knob rotate
off.

3. MATERIALS AND METHODS

The given device is a wireless device using 3 modules namely,
gas leakage detection, human detection, transmission, and
receiver module. The concentration of LPG and natural gas is
detected by the gas leakage detection module and the audio is
activated an audiovisual alarm when it exceeds a certain
threshold. This also sends an alert message to the receiver
module through Global System For Mobiles(GSM).

A. Gas leakage detection Module

The fundamental capacity of this module is to identify that the
gas spillage that has happened by checking the air focus.
Different sensors are utilized, for example, gas identification
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sensor, microcontroller, GSM. The gas recognition is finished
by not thinking about the characteristic air. It is delicate to LPG
and petroleum gas. The caution isn't touchy to different gases
like cooking exhaust, tobacco smoke and so on. It will just react
to any like of spillage in the gas chamber. The MQ-6 gas sensor
is utilized with the caution for this reason. A MQ-6 gas sensor
is a gadget which is exceptionally delicate to Butane, Propane,
LPG or some other gaseous petrol however is less touchy to
typical exhaust or gases which have CO2 and H2.

An MQ-6 Sensor with its input slots

Structure and arrangement of the MQ-6 gas sensor are appeared
as Fig. 1 (Configuration A or B), sensor formed by smaller
scale AL203 clay tube, Tin Dioxide (SnO2) touchy layer,
estimating cathode and warmer are settled into an outside layer
made by plastic and treated steel net. The warmer gives
fundamental work conditions to crafted by delicate parts. The
wrapped MQ-6 have 6 pins,4 of them are utilized to bring
signals, and the other 2 are utilized for giving warming current.

2mn H Fig2
Fig. 1

Circuit diagram of MQ-6 sensor
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The given diagram of a MQ-6 gas sensor has a heat sensor
along with different types of gas detection sensor which when
turns positive sends a signal to the given device. The device
then does further work in the given field by implementing
human detection and alarm systems.

Circuit diagram of representation with Arduino Uno and LCD
Screen

The sensitivity of the gas sensor taking temperature and relative
humidity into account is shown in the following sensitivity
graph. The given graph shows the typical dependence of the
MQ-6 on temperature and humidity. Ro: sensor resistance at
1000 ppm of LPG in air at 33%RH and 20 degrees. Rs: sensor
resistance at 1000 ppm of LPG in air at different temperatures
and humidity.
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B. Human detection

In the Human detection module, the process of motion
detection comes into play. This is carried out using a
bluetooth beacon. Bluetooth signals can penetrate through
water. Human body is made up of 60% water so it can
obstruct the bluetooth signals. Bluetooth beacons are
deployed to detect the presence of any human. Received
Signal Strength Indicator(RSSI) is used to approximate the
distance between the transmitter and the object.
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RSSI measures the power of the transmitted signal and also
tells us the distance up to which the signal is effective. The
measurement of RSSI depends on the signal and the
broadcasted signal value. The RSSI tends to fluctuate due to
any kind of change in the environment like absorption etc.
When any human body comes in between the transmitter and
the receiver, the RSSI value decreases indicating the absorption
of some amount of the signal. The motion detector detects the
change and the sense the presence of a human in between the
bluetooth devices. In case, a gas leakage occurs then the Gas
Leakage Detection System detects and sends a signal to the
Arduino. The Arduino then saves the signal and sends a check
for human detection. If there is no human detection within 10
minutes, then the system automatically turns of the knob of the
cylinder.

Bluetooth Beacon
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(the most extreme permitted change Vth). In the event that the
perusing of the sensor voltage surpasses the foreordained edge,
the Arduino enacts a varying media caution and makes an
impression on the beneficiary module showing that there is
change in gas fixation. This is finished by the Arduino by
conveying a USART encoded bundle through 1/O port into the
information stick of the RF transmitting module (Model: TXM-
433-10, Linx Technologies, USA). The RF transmitting
module is a low power recurrence tweak (FM) one way connect
that can achieve a separation up to 200 m open air and roughly
30 m indoor. It has a working recurrence of 418 MHz and
backings an exchange rate up to 20 kbps, which is an adequate
rate for this application.

The collector module is a versatile unit that gets state occasions
from the gas identification and transmitting module. It
comprises of a RF collector (Model: SILRX-418, Linx
Technologies, USA) and a Arduino Uno. Subsequent to
accepting the information from the transmitter, the RF
beneficiary sends it to the Arduino. The Arduino peruses the
information, deciphers it, and showcases it onto the yield
gadgets (red light transmitting diode, bell, and LCD show).

Sends Bluetooth l Hoater in
) data via Wifi R e
Pings/sends [y oadw | tosenverorlocal ]
Beacon ID B[I(im{:acbi‘c Wi Server Server ) Sensor .
-‘ " . V"
R Ry
lHcater .
oul
Flow diagram representing working of a bluetooth beacon 2 >
with an Arduino board
L. . Sensor driving circuit
C. Transmission and Receiver module
The driving circuit of the gas sensor, which is appeared in the Ve® v \',-1
underneath figure, requires a DC control supply of 5 volts and
a heap. The output voltage Vo from the sensing circuit is given
by: A B
R A B
V (Rs)=—L—Ve M)
R +R, K| X R
- - - - - - - -y . ":'
also, is sustained into the Arduino UNO where it is digitized Vi
utilizing a 8-bit simple to computerized converter (ADC). The
Arduino peruses the voltage from the sensor and utilizations it
to figure changes in focus.
The Arduino ceaselessly peruses the voltage from the sensor GNI¥ 0
and contrasts the perusing and the adjustment esteem. It shows
the difference in sensor voltage (V) with respect to the limit -
Test circuit of a sensor
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The GSM modem is an exceedingly adaptable attachment and
plays modem in light of tri-band sim300. Sim300 can fit all the
space prerequisites in much continuous application. This
worldwide framework for portable correspondence innovation
making it simple to send and get the messages bolster the AT
directions. These directions can be actualized by interfacing to
the beneficiary and transmitter pins of a Arduino. A MQ6 gas
sensor identifies the spillage of gas, and the Arduino will make
the defensive and vital move. All these remarkable data status
happening must be passed on to the client. The simcom300
stores the portable number of clients and merchants requiring
less memory to store and get messages. After a flag is gotten
by the microcontroller, and there is no identification of any
human nearness close-by, there is a transmission of a flag to
shut or close down the handle. This is finished by a DC Motor.
The essential rule of DC engine is the making of pivoting
magnet inside the portable piece of the engine, rotor. Engine
shows settled magnet and rotor demonstrates a turning magnet.
The power for the stator electromagnet is provided by
particular DC source. The relative point between these magnets
is kept up almost 90 degrees. At the point when a gas spill
happens this checking framework detects the break by methods
for a sensor and the esteem is given to the microcontroller.

STATOR
ELECTROMACNET

DC Motor with electromagnetic stator

The estimation of lower and larger amount of spillage is given
regarding paired arrangement. At that point the guidance is
given to the engine to close the handle. At that point after this
controlling measure, the spillage message is sent to the client
and fire station. In the meantime, the electric current is closed
around the transfer.

Hix
s

DC motor connections with Arduino uno
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4. WORKING OF PROPOSED SYSTEM

The proposed system has a lot of different types of working.
The process how the proposed system would follow is given
through the following phases:

Phase |: Gas leakage detection through sensors. Regular input
for any form of gas leakage is checked through an MQ-6 gas
sensor. If there is any change in the environment, i.e. presence
of CH4 and LPG gases (at least 7% presence) then a positive
signal is send to the microcontroller.

Phase I1: The positive signal from the gas detection would
lead the transmission which would make alarm ring, the alert
display through the LCD. The signal would also send message
to the user and the added contacts.

Phase 111: While the alarm is switched on, another signal is
sent to check human presence. This is done by a beacon
device. This beacon device sends a constant detection of the
surrounding. The timer present would backtrack to 10 minutes.
If still there is no human detection, there would be signal sent
to the Arduino.

Phase IV: The signal from the Arduino if found negative after
10 minutes, then a signal would be sent to turn off the main
knob. The knob switched off using a DC motor circuit which
would be attached on the main gas cylinder

Phase V: After switching off the knob, a signal would be sent
to switch off the alarm.

5. CONCLUSION

We conclude that the proposed system is much more efficient
and the use of LCD screen makes it user interactive. The sensor
used in the system MQ-6, is in constant detection of any change
in the environment. Immediate action is taken if there is an
accidental leakage insuring 100% safety. The efficient
mechanisms of the proposed system succeed in achieving the
purpose.

In future, some other wireless technology can be used to sense
gasses and can be helpful for control of gas leakage.
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