
  Page 20February 2019Vol.9, Issue No.1

ISSN: 2394-2886Suraj Punj Journal for Multidisciplinary Research

FULLY AUTOMATED SMART LPG GAS SYSTEM USING IOT

1. Assistant Professor, Department of Electronics and communication, GOVERNMENT ARTS COLLEGE, Kulithalai,
Karur

2. Associate Professor, Head of the Department, Department of Electronics and communication, GOVERNMENT ARTS
COLLEGE, Kulithalai, Karur

C. Kanakalakshmi1 Dr. P. Anbarasu2

Abstract

LPG cylinders are an integral part of our homes now.  LPG can cook faster than any other fuels because of its high
calorific value. At the same time, gas leakage and gas level detection is a major problem in our daily lives. Also gas
wastage is a major issue that needs to be countered. LPG gas is highly flammable and can inflict damage to life and
property. With advancement of Automation technology, life is getting simpler and easier in all aspects. In today’s world
Automatic systems are being preferred over manual system. With the rapid increase in the number of users of internet
over the past decade has made Internet a part and parcel of life, and IoT is the latest and emerging internet technology.
Our research  Fully Automated  Smart LPG Gas system using IoT is a system that uses computers or mobile devices
to monitor the gas leakage, gas level and control the LPG cylinder automatically through internet from anywhere
around the world. The advantage of this system is that it continuously monitors the level of the LPG present in the
cylinder using load sensor and its gas level continuously display in mobile phone through android app. Our aim is to
reduce the risks in Kitchen using Internet of Things. Gas sensor is used to detect gas leakages in a kitchen. The
continuous weight measurement is done using a load cell which is interfaced with an Arduino board. For ease it is even
has been added with an RF   modules which will give the same information. When it comes it to security of the project
as well as gas container we have an MQ-2 (gas sensor), LM 35(temperature sensor), which will detect the surrounding
environment for any chance of error.
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I. Introduction
With the advance of the Internet, people have become
increasingly interconnected at an unprecedented scale
.However, due to the proliferation of short-range networks
and the prevalence of devices connected to these
networks, a seamless interconnection between devices
is gradually being created. Such short-range networks
include wireless sensor networks (WSNs), wireless
fidelity (WIFI), Bluetooth, radio-frequency identification
(RFID) networks, and ZIGBEE.  It is envisaged that
devices will be connected together to create, gather,
and share information. The process of sharing, gathering,
and creating information will involve a series of
communication between devices with or without human
intervention. These devices are various types of objects/
things with embedded intelligence and communication
capabilities. Examples of such devices are sensors,
smart phones, cars, home appliances, health care
gadgets, or RFID tags. Therefore, not only humans are
being interconnected, but devices also are being
interconnected. This paradigm shift has led to the
concept of the Internet of Things (IOT). The IOT is a
radical evolution of the current Internet, which has been
transformed from providing human interconnection into
a network of interconnected devices.

Liquefied petroleum gas (LPG) is currently the most used
gas in our home for cooking purposes. LPG gas is a
flammable gas, if leaked it can cause major damage to
life and property. Therefore it should be used in safe
handling manner and additional care has to be taken in
order to prevent any leakage possible. The main features
of LPG is that being heavier than air, it do not disperse
easily and may lead to suffocation when inhaled. The
leaked gases when ignited may lead to explosion. The
number of deaths due to the explosion of gas cylinders
has been increasing in recent years. Nowadays people
are having very busy schedule and hence sometimes
they forget or don’t get enough time for booking the gas
from the gas agency. So it would be much easier and
helpful if there was a provision to book the gas
automatically. A major amount of gas is being wasted
due to the carelessness of consumer’s .Sometimes they
forget to turn off the burner which may also be able to
lead to damages. An added feature is that if the users
accidently forget to turn off the gas burner, the system
will inform by activating an alarm. So the problem of
wastage of the energy is solved.

II. Literature Survey
Major problem LPG cylinder users facing is “They don’t
know exactly the status of LPG gas completion” makes
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even more delay in booking the cylinder which is
uncomfortable most of the times. Nowadays we are
having a IVRS system in which customer needs to go
through few steps in accordance with the Automatic
voice which also includes selecting options. Most of the
illiterate people can’t even complete the booking due to
this reason and also most of the times these landline
phones are either busy due to congested calls or phones
not working due to some technical issues. In the proposed
system we have designed “Fully Automated smart LPG
gas system using IOT”. Proposed System overcomes
the shortcomings of existing system. Idea focuses on
providing functionalities like detecting gas leakage and
informing user if there is possibility of leakage. Also user
gets the status of gas level of cylinder through android
app to mobile phone. The next feature of the topic is to
ensure the booking of gas cylinder from gas agency.

III. Flow of Working
The working of any advanced system is mainly
dependent on the microcontroller which controls the
entire functioning of the device. In this case the Arduino
Uno microcontroller acts like a heart. It triggers the buzzer
and the LCD to display the message “Gas Leak” when
the leakage of the gas is detected by the sensor.



































 At the same time, Arduino send information to the user’s
mobile phone through Wi-Fi module by using android
blynk app. The other action is to display the message
on LCD “No Gas Leak” when the leakage of the gas is
not detected by the sensor. A sensor (load cell) is used
to monitor the weight of the gas cylinder continuously
and sends a notification via internet to user’s mobile
phone, if it goes below a critical value the sensor senses

this condition and sends a notification via internet to
gas agency for booking a LPG automatically by using
GSM module also. Here Temperature sensor LM35 is
used to measure the surrounding temperature and this
temperature level send to user because temperature is
one of the main aspects.

V. Component Descriptions
MQ2 Sensor:
A gas detector is a device that detects the presence of
gases in an area, often as part of a safety system.    Gas
Sensor (MQ2) module  is useful for gas
leakage detection (in home and industry). It is suitable
for detecting H2, LPG, CH4, CO, Alcohol, Smoke or
Propane. Due to its high sensitivity and fast response
time, measurements can be taken as soon as possible.
The sensitivity of the sensor can be adjusted by using
the potentiometer.



V.2 A Load Cell:
This straight bar load cell (sometimes called a strain
gauge) can translate up to 20kg of pressure (force) into
an electrical signal. Each load cell is able to measure
the electrical resistance that changes in response to,
and proportional of, the strain (e.g. pressure or force)
applied to the bar. With this gauge you will be able to
tell just how heavy an object is, if an object’s weight
changes over time, or if you simply need to sense the
presence of an object by measuring strain or load applied
to a surface. Each straight bar load cell is made from an
aluminum-alloy and our project load cell is capable of
reading a capacity of 20kg. (Fig.2)

V.3 Arduino Uno (ATMEGA328):
Arduino UNO is the name of development board which
has “microcontroller AT mega 328p” mounted on it. A
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microcontroller is an IC which performs all the tasks but
to get hold of the pins for easy use and uploading code,
arduino UNO board is made. Apart from just making pins
available it provides extra 5v and 3.3v pins for use, LED
on pin 13 of board for debugging. Unlike other series of
microcontrollers you don’t need extra connections from
microcontroller to upload your code. Programmer is
already built in arduino board which can be connected
to USB port via cable. You can use microcontroller “328p”
separately; there is no need to use it on Arduino board
with its own IDE. Simply other software apart from
arduino like Atmel studio, cvavr can be used to upload
the code like we do with other microcontrollers but it will
just make the process more hectic and time consuming.
Arduino IDE provides multiple functionalities and huge
community support. Serial monitor and plotter can be
used for easy debugging and data plotting. Almost for
every sensor/module to be used by Hobbists there is a
library already built in or can be added separately. It is
great for those who don’t want to do direct register coding
like in other microcontrollers.

Features:
 Microcontroller: ATmega328
 Operating Voltage: 5V
 Input Voltage (recommended): 7-12V
 Input Voltage (limits): 6-20V
 Digital I/O Pins: 14 (of which 6 provide PWM output)
 Analog Input Pins: 6
 DC Current per I/O Pin: 40 mA
 DC Current for 3.3V Pin: 50 mA





 Flash Memory: 32 KB of which 0.5 KB used by boot
loader

 SRAM: 2 KB (ATmega328)
 EEPROM: 1 KB (ATmega328)
 Clock Speed: 16 MHz

V.4 WIFI Module (ESP 8266)
The ESP8266 WiFi Module is a self contained SOC with
integrated TCP/IP protocol stack that can give any micro
controller access to your Wi-Fi network. The ESP8266
is capable of either hosting an application or offloading
all Wi-Fi networking functions from another application
processor. Each ESP8266 module comes pre-
programmed with an AT command set firmware, meaning,
you can simply hook this up to your Arduino device and
get about as much WiFiability as a WiFi Shield offers.
The ESP8266 module is an extremely cost effective board
with a huge, and ever growing, community.

V.5  Temperature Sensor (LM35)
Temperature sensor is a device which senses variations
in temperature across it. LM35 is a basic temperature
sensor that can be used for experimental purpose. It
give the readings in centigrade (degree Celsius) since
its output voltage is linearly proportional to temperature.

V.6 GSM Module
It is widely used mobile communication system in the
world. GSM is an open and digital cellular technology
used for transmitting mobile voice and data services
operates at the 850MHz, 900MHz, 1800MHz and
1900MHz frequency bands. GSM system was developed
as a digital system using time division multiple access
(TDMA) technique for communication purpose. A GSM
digitizes and reduces the data, then sends it down
through a channel with two different streams of client
data, each in its own particular time slot. The digital
system has an ability to carry 64 kbps to 120 Mbps of
data rates.
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GSM Modem
[* File contains invalid data | In-line.JPG *]There are
various cell sizes in a GSM system such as macro,
micro, pico and umbrella cells. Each cell varies as per
the implementation domain. There are five different cell
sizes in a GSM network macro, micro, pico and umbrella
cells. The coverage area of each cell varies according to
the implementation environment.

V.7 Buzzer
A buzzer or beeper is an audio signal ling device. The
buzzer produces a 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.

V.8 LCD
LCD (Liquid Crystal Display) screen is an electronic
display module and find a wide range of applications. A
16x2 LCD display is very basic module and is very
commonly used in various devices and circuits. These
modules are preferred over seven segments and other
multi segment LEDs. The reasons being: LCDs are
economical; easily programmable; have no limitation of
displaying special & even custom characters (unlike in
seven segments), animations and so on. A 16x2 LCD
means it can display 16 characters per line and there
are 2 such lines. In this LCD each character is displayed
in 5x7 pixel matrix. (Fg.7)

VI. Imtermet of Things
The Internet of Things (IOT) is the network of physical
devices, vehicles, buildings and other items embedded
with electronics, software, sensors, actuators, and

network connectivity that enable these objects to collect
and exchange data. In 2013 the Global Standards
Initiative on Internet of Things (IOT-GSI) defined the IOT
as “the infrastructure of the information society. The IOT
allows objects to be sensed and controlled remotely
across existing network infrastructure, creating
opportunities for more direct integration of the physical
world into computer-based systems, and resulting in
improved efficiency, accuracy and economic benefit.
When IOT is augmented with sensors and actuators,
the technology becomes an instance of the more general
class of cyber-physical systems, which also
encompasses technologies such as smart grids, smart
homes, intelligent transportation and smart cities. Each
thing is uniquely identifiable through its embedded
computing system but is able to interoperate within the
existing Internet infrastructure. Experts estimate that
the IOT will consist of almost 50 billion objects by
2020.Internet of Things (IOT) is an environment in which
objects, animals or people are provided with unique
identifiers and the ability to transfer data over a network
without requiring human-to-human or human-to-computer
interaction. IOT board featured with SIM900 GPRS
modem to activate internet connection also equipped
with a controller to process all input UART data to GPRS
based online data. Data may be updated to a specific
site or a social network by which the user can able to
access the data.

VII. Conclusion
The primary objective of our project is to measure the
gas present in the cylinder when weight of the cylinder
is below the fixed load, this can be done using the weight
sensors. The gas retailer gets the order for a new cylinder
and the house owner (consumer) receives the message
regarding the status and the secondary objective is to
provide any malfunction in gas servicing system in order
to prevent damage or explosion of LPG. Thus the system
developed by us will somehow help the LPG Gas
Consumers to lead a comfortable life.  In our modern
scenario the usage of LPG has increased in a greater
manner. As a result of this, the damages caused by the
leakage of gas are increasing day by day. So as to
eradicate this problem we are introducing highly advanced
system known as Internet of Things (IOT). It is used in
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wide range of applications in present day society and
introducing a vast scope to the future. Our proposed
system is more effective and eco friendly due to the
reason of detecting the leakage of gas and controlling
the gas valve. So it is mainly designed for the safety of
people and property. Using IOT, it also allows us to book
the gas from the gas agency, when the weight of the
gas cylinder reduces below a threshold value .Thus
people could easily use their time effectively. It also uses
to alert the consumers about the wastage of gas.

References
 K. Galatsis, W. Woldarsla, Y.X. Li and K. Kalantar-

zadeh, “A Vehicle air quality monitor using gas
sensors for improved safety”, report in Recent
Researches in Applications of Electrical and
Computer Engineering.

 Tyler Kersnovski, Felipe Gonalez, Kye Morton.”A
UAV System For Autonomous Target Detection And
Gas Sensing.” Yellow Stone Conference Centre, Big
Sky, Montana, IEEE 2017.

 Asmita Varma, Prabhakar S, Kayalvizhi Jayavel. ‘’Gas
Leakage Detection and Smart Alerting and Prediction
Using IOT.” Internet of Things and Applications (IOTA)
International Conference On. IEEE, 2017.

 Kumar Keshamoni and Sabbani Hemanth.”Smart
Gas Level Monitoring, Booking & Gas Leakage
Detector” International Advance Computing
Conference IEEE, 2017.

 Anandhakrishnan S, Deepesh Nair, Rakesh K”Smart
Gas Monitoring System” National Conference on
“Emerging Research Trends in Electrical,Electronics
& Instrumentation” ERTEEI’17.

 TITLE: O. Bello and S. Zeadally, “Communication
issues in the Internet of Things,” in Next Generation
Wireless Technologies: 4G and Beyond. London,
U.K.: Springer-Verlag, 2016, pp. 189–219.

 Lopes dos Santos, P.; Azevedo-
Perdicoúlis,T,P.Ramos,J.A.; Martins de Carvalho,
J.L.; Jank, G.; Milhinhos, “An LPV modeling and
identification approach to leakage detection in high
pressure natural gas transportation networks”, IEEE
Transactions on Control Systems Technology, vol.
19, pp. 77.

 Fraiwan, L.; Lweesy, K.; Bani-Salma, A.; Mani, N,
“A wireless home safety gas leakage detection
system”, Proc. of 1st Middle East Conference on
Biomedical Engineering, pp. 11-14, 2016.

Suraj Punj Journal For Multidisciplinary Research

Volume 9, Issue 2, 2019

ISSN NO: 2394-2886

Page No: 164


