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Abstract

Liquefied Petroleum Gas (LPG) is an inevitable amday-to-day life. LPG is used as a fuel in mgeaof
applications including in heating and cooking aapdies, industrial applications, in vehicles and asopellant and
refrigerant. Due to leakage of LPG, it producesandaus and toxic impact for human beings and atswmther
living creatures. To overcome this predicament,need quittance. Thereby, we speculate some sotutidetect
the LPG Gas leakage and make alert to the usersaavehosing LPG Gas. In this paper we are using g&&sensor
for sensing the leakage and produce the resultilioaand visual formats also alerts human via SMessage
Service (SMS). The sensor has excellent sensitbatybined with a quick requital time. The sensa &so sense
iso-butane, propane and cigarette smoke. This gapeides design approach on both software andweaed

Keywords: GSM (Global System for mobile communications)chdicontroller, LPG Gas Sensor.

Introduction
LPG consists of mixture of propane and butane  signal to other external devices attached withugthsas

which is highly flammable chemical. It is odorlegas Exhaust fan, Buzzer, LED (Light Emitting Diode), &S
due to which Ethanethoil is added as powerful odipra module [4]. In the last step, many tasks have been
so that leakage can be easily detected [3]. Theretaer performed such as buzzer activates simultaneougiyt L
international standards like EN589, amyl mercaptam emitting diode blinks, GPRS module activated, which

tetrahydrothiophene which are most commonly used as send warning SMS to the user.
odorants. LPG is one of the alternate fuels used no

days. LPG is also used as an alternate fuel inclehi A. M Q-5 Gas Sensor

due to soaring in the prices of petrol and diesel. MQ5 is a semiconductor type gas sensor which
Some people have low sense of smell, may or detects the gas leakage. The sensitive materi@f5

may not respond on low concentration of gas leakage is tin dioxide (Sn02). It has very low conductiviiy

such a case, some high security systems become an clean air. This Gas sensor not only has sensitiioty

essential and help to protect from gas leakagedents propane and butane but also to other natural gésss,

[1]. Bhopal, Chernobyl, Okishima gas tragedy was an  sensitivity to cigarette smoke and alcohol. The Bl@as
example of gas leakage accident in India, Russéh an  sensor is shown in fig. 1. This sensor can alsodeel for
Japan. This was world’s worst gas leakage industria  detection of other combustible gas such as methane

accident. Gas leakage detection is not only impotat
stopping leakage is equally essential. We desigaed
system which sniffs LPG leakage and emphraxis ky th
measures such as Spinning the Exhaust fan, SM§, Cal !
Beep sound, LED Blink. This paper provides a cost U
effective and highly accurate system. I
M ethodology Used
The functionality of system is divided into
three main steps. In the initial step, the gasdgekis Fig.L.M Q-5 Gas Sensor
detected by the gas sensor MQ-5. This detects dise g The concentration range of MQ-5 gas sensor is
leakage and gives the signal to the microcontroféter 300-1000 ppm. This sensor is available in 6 pins
that in second step the microcontroller receives th package, out of which 4 pins are used for fetcttime
signal, which sends by gas sensor. It sends aiivat  signals and other 2 pins are used for providingihga
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current. This sensor has fast response time. Thepo
need by the sensor is 5V. This sensor has different
resistance value in different concentration.

Tablei. Specifications of |pg gas sensor
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Fig.2. Senditivity characteristics of the M Q -5 gas sensor for
several gases.

Resistance value of MQ-5 is difference to
various kinds and various concentration gasesw@en
using these components, sensitivity adjustmenteiy v
necessary. We recommend that you calibrate thetdete
for 1000ppm H2 or LPG concentration in air and use
value of Load resistance (RL) about 20 KO(10KO to
47K0O). When accurately measuring, the proper alarm
point for the gas detector should be determinedr aft
considering the temperature and humidity influeiéde

B. Arduino Microcontroller

Arduino is an open-source electronics
prototyping platform based on flexible, easy-to-use
hardware and software. Arduino can sense the
environment by receiving input from a variety ofsers
and can affect its surroundings by controlling tggh
motors, and other actuators.
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Fig.3.Arduino Microcontroller

The microcontroller on the board is
programmed using the Arduino programming language
and the Arduino development environment. Here this
Arduino gets the sensed information from LPG gas
sensor and sends it to the GPRS shield to alertiske
via SMS and Call and as well as glow the LED and
switch on the fan.

An Arduino board consists of an Atmel 8-bit AVR
microcontroller with complementary components to
facilitate programming and incorporation into other
circuits. An Arduino microcontroller is also pre-
programmed with a boot loader that simplifies ugding

of programs to the on-chip flash memory, comparéd w
other devices that typically need an external pgogner.
Arduino boards are programmed via USB, implemented
using USB-to-serial adapter chips such as the FTDI
FT232.

|1 . .
SECOE COREFGIIRT

Operting vokage 5V
bpu: volage TV
Dazaeel 10 pms Hif pmrade PWM owlpur]
Amnalog Input pins §
DC currant per I'0 pin 40Ma
Clock meed & MHz
PC connaction USE
Exterzal power pok T

An on-board LED attached to digital pin 13 for
fast an easy debugging of code. 32 KB of flash migmo
for storing your code. 13 digital pins and 6 anapags.
These pins allow us to connect external hardwardeo
Arduino. An ICSP connector for bypassing the USBt po
and interfacing the Arduino directly as a seriaVvide.
This port is necessary to re-boot load your chigt if
corrupts and last, but not least, a button to relset
program on the chip.
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C.GSM Module
GSM SIM 900 Quad-band GSM/GPRS engine,
works on frequencies 850MHz, 900MHz, 1800MHz. It is
very compact in size and designed with RS 232 level
converter circuitry, which allows you to directlytérface
PC Serial port. GSM uses a combination of Time
Division Multiplexing and Frequency Division
Multiplexing. The baud rate can be configurablenfro
9600-115200 through AT command. Initially Module is
in Auto band mode. This GSM/GPRS RS232 Module is
having internal TCP/IP stack to enable you to ceohne
with internet via GPRS. Using this module, we vki#
able to send & read SMS, Connect to internet viR&P
through simple AT commands. The suitable operating
voltage level is 5V-12V DC. When the gas leakage is
detected by the gas sensor, microcontroller sersignal
to GSM module in which one of the tasks is to st
text SMS as well as call. GSM module requires oihé S
card. This module is capable to accept any netv@bkk
card [7].

Fig.4.GPRS Shield

This module has a unique identity number like
mobile phones have. These module works on 12V DC
supply we can send SMS and also send a voice messag
These SMS or voice messages are saved in the
microcontroller memory. Multiple SMSs can also be
sends to user, police and fire station etc. ThiR&P
Shield contains low cost GSM SIM 300 Module [8].
This reconfigurable Quad Band module supports all
GSM operator SIM cards. It shares its applications
various streams such as SMS based remote corerts,al
Security applications, Sensor monitoring and GPRS
mode remote data logging.

Working Principle

This Gas leakage detection module consists of
small LPG gas sensor, Arduino UNO board, GPRS
Shield, Alarm unit, LED and Exhaust fan that fitdra
small place. One portion of the Gas sensor is atiede
to the power supply. In the next portion, the calnreat
coil is connected to the Ground. One of the remajni
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two pins is connected to the Microcontroller's amgl
pin.

Fig.5.Block diagram of L PG gas|eakage security
system

The last pin is connected to the ground via
10KQ load resistance. In this way the sensor
communicates with the microcontroller. Paralleligren
is connected to a digital pin. GPRS shield is erdedd
on Arduino controller board that reads the inforiomt
(data) from Sensor process it & sends an SMS &llaca
the user via radial link. The GPRS Shield incluties
GSM sim 900 module that reads and sends message
through AT commands. Multiple users can be added to
the SIM card. LED indication visually alerts theahiag
impaired people. Alarm provides the long beep tip he
the visually impaired people to protect themselves.
Instead of leaving voice alert, long beep has highe
frequency range that travels long distance.

Result

The prototype of leakage system has been
tested by sensing a small amount of LPG gas netdeto
sensor. MQ-5 gas sensor detects the LPG gas add aen
signal to the microcontroller

Fig.6. Fivewaysalert LPG Gas Sensor Kit

After that microcontroller send an active signal
to other externally connected devices. As a reault
buzzer rings and a Light Emitting Diode blinks. \Whe
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reset button is pressed, the system refreshes #gdl
whole system regains its initial position.

Conclusion

In this system we have describe a new
approach for gas leakage detection system at a low
concentration. The leakage is detected with the loél
MQ-5 gas sensor. Sensor sends a signal to
microcontroller. In the next step microcontrollends an
active signal to other externally connected desic&h
efficiency an d memory of t hen Microcontroller can
beincreased  IfATME28P microcontroller is used in
place of PIC multiple SMS can be sent by changing
programming GSM module. To change the SIM card we
have to make changes in program. In future we adt
automatic door opening application, and as well as
automatic closing of cylinder valve when ever gas
leakage is detected.
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