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ABSTRACT
Safety plays a major role in today’s world and it is necessary that good safety systems are to be implemented in
places of education and work. This work modifies the existing safety model installed in industries and this system
can also be used in homes and offices. There have been many incidents like explosions of fire due to gas leakage.
Such incidents can cause dangerous effects if the leakage is not detected at an early stage. The main objective of the
work is designing microcontroller based toxic gas detecting and alerting system. The hazardous gases like LPG and
propane if sensed should be displayed and notify each and every second in the LCD display. If these gases exceed
the normal level then an alarm is generated immediately and also an alert message is sent to the authorized person
through the INTERNET.
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1. INTRODUCTION
The Internet of Things is an emerging topic of technical, social, and economic significance. Consumer products,
durable goods, cars and trucks, industrial and utility components, sensors, and other everyday objects are being
combined with Internet connectivity and powerful data analytic capabilities that promise to transform the way .we
work, live, and play. Internet of Things (IOT) is the networking of ‘things’ by which physical things can
communicate with the help of sensors, electronics, software, and connectivity. These systems do not require any
human interaction. The Internet of Things (IOT) is an important topic in technology industry, policy, and
engineering circles. This technology is embodied in a wide spectrum of networked products, systems, and sensors,
which take advantage of advancements in computing power, electronics miniaturization, and network
interconnections to offer new capabilities. The large-scale implementation of IOT devices promises to transform
many aspects of the way we live. For consumers, new IOT products like Internet-enabled appliances, home
automation components, and energy management devices are moving us toward a vision of the “smart home’’,
offering more security and energy efficiency. IOT systems like networked vehicles, intelligent traffic systems, and
sensors embedded in roads and bridges move us closer to the idea of “smart cities’’, which help minimize
congestion and energy consumption. IOT technology offers the possibility to transform agriculture, industry, and
energy production and distribution by increasing the availability of information along the value chain of production
using networked sensors.
Through IOT, internet has now extended its roots to almost every possible thing present around us and is no more
limited to our personal computers and mobile phones. Safety, the elementary concern of any project, has not been
left untouched by IOT. The system consists of gas detector sensors, Arduino board, ESP8266 and Cloud server.
Sensors will sense the value per time and the system will send the values to cloud server and the server will check if
the sensor values have increased the threshold value. If sensor value crosses the limit the server will send the
command to hardware for buzzing the alarm. Server also sends the notification message to user.

2. LITERATURE SURVEY

A number of reviews on the subject of gas leakage detection techniques were done in the past either as part of
research papers/technical reports on a certain leak detection method and other gas related subjects 

A.Mahalingam,r.T. Naayagi,n.E. Mastorakis ; they introduce design and implementation of an economic gas
leakage detector. They gave the formulation of many problems in previous gas leakage detectors. They told that
several standards have been formulated for the design of a gas leakage detection system such as IEEE, BS 5730,
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and IEC.For this work, the recommended UK safety standards have been adopted. The proposed alarm system is
mainly meant to detect LPG leakage, which is most commonly used in residential and commercial premises. The
system detects not only the presence of gas (gas leak), but also the amount of leakage in the air, and accordingly
raises an appropriate audio visual alarm. The objective of the system is to detect LPG gases such as propane and
butane. The allowed UK level for butane is 600 ppm above which it is considered to be of high level and poses a
danger. 
The proposed system ensures a continuous monitoring of the gas levels. If the gas level increases above the normal
threshold level of 400 ppm butane (LPG), the system starts to issue early warning alarms at 100ms interval, which
implies low level gas leakage. If the leakage level increases to 575 ppm of butane (LPG), the system activates high
severity audio alarms at 50 ms intervals warning the occupants to run to safety. [1] 

P.Meenakshi Vidya, S.Abinaya, G.Geetha Rajeshwari, N.Guna,“Automatic LPG detection and hazard
controlling” published in April 2014 published in April 2014 proposed the leakage detection and real time gas
monitoring system. In this system, the gas leakage is detected and controlled by means of exhaust fan. The level of
LPG in cylinder is also continuously monitored. [2] 

Pal-Stefan Murvaya, Ioan Sileaa, 2008, they told in their survey on gas leak detection and localization techniques
various ways to detect the gas leakage. They introduce some old or new technique to detect the gas. The proposed
techniques in their paper are nontechnical methods, hardware-based methods which include acoustic methods,
optical methods and active methods. In their survey they told a wide variety of leak detecting techniques is available
for gas pipelines. Some techniques have been improved since their first proposal and some new ones were designed
as a result of advances in sensor manufacturing and computing power. However, each detection method comes with
its advantages and disadvantages. Leak detection techniques in each category share some advantages and
disadvantages.  
For example, all external techniques which involve detection done from outside the pipeline by visual observation or
portable detectors are able to detect very small leaks and the leak location, but the detection time is very long.
Methods based on the mathematical model of the pipe have good results at high flow rates while at low flow rates a
mass balance-based detection system would be more suitable. This disadvantage is prone to disappear for some of
these techniques due to forthcoming technological advancements.[3]

Srinivasan,Leela,Jeyabharathi, Kirthik,Rajasree; in this research paper they told about gas leakage detection and
control. In this paper, the gas leakage resulting into fatal inferno has become a serious problem in household and
other areas wherehousehold gas is handled and used. It alerts the subscriber through the alarm and the status display
besides turning off the gas supply valve as a primary safety measure. [4]

Falohun A.S., Oke A.O., and Abolaji B.M. 2016, in this paper they proposed their dangerous gas
detection using an integrated circuit and MQ-9. In this basically, they used an embedded design which
includes typical input and output devices include switches, relays, solenoids, LEDs, small or custom LCD displays,
radio frequency devices, and sensors for data such as temperature, humidity, light level etc. Embedded systems
usually have no keyboard, screen, disks, printers, or other recognizable I/O devices of a personal computer, and may
lack human interaction device. The amount and type of detectors and the type of fire alarm system that one chooses
for property protection will depend on the owner’s property protection goals, the value of the property and the
requirements of the owner’s insurance company.
Generally, heat detection will be used in all areas that are not considered high value. Here again, one of the most
common mistakes in fire alarm generally, heat detection will be used in all areas that are not considered high value.
Here again, one of the most common mistakes in fire alarm system application is to provide partial protection of a
building and expect high performance from the installed systems of any kind.System application is to provide partial
protection of a building and expect high performance from the installed systems of any kind. [5]

Hina Ruqsar, Chandana R , Nandini R , Dr. T P Surekha , have proposed a system that along with
monitoring and detection of gas leakage, real time data is made available through real time feed over
internet They have used Xively IOT platform to provide real time sensor data over the internet. [6]
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3. PROPOSED MODEL

Circuit diagram:

Figure 1

Hardware components:
a) Arduino uno
The Arduino UNO is an open-source microcontroller board based on the Microchip ATmega328P microcontroller
and developed by Arduino.cc.

Figure 2

b) ESP8266 WIFI module
The ESP8266is a low-cost WIFImicrochip with full TCP/IP stack and microcontroller capability produced by
manufacturer Espressif Systems. 

Figure 3

c) MQ-5 sensor
The Grove - Gas Sensor (MQ5) module is useful for gas leakage detection (in home and industry). It is suitable for
detecting H2, LPG, CH4, CO, Alcohol. 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. 

https://en.wikipedia.org/w/index.php?title=Espressif_Systems&action=edit&redlink=1
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Figure 4

d) Buzzer
A buzzer or beeper is an audio signaling device which maybe mechanical,electromechanical, or piezoelectric (piezo
for short). Typical uses of buzzers and beepers include alarm devices, timers, and confirmation of users of user input
such as a mouse click or keys. 

Figure 5

e) Led
A light-emitting diode (LED) is a semiconductor light source that emits light when current flows through it. 

Figure 6

f)Jumper wires
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. 

 

Figure 7

https://en.wikipedia.org/wiki/Sound
https://en.wikipedia.org/wiki/Machine
https://en.wikipedia.org/wiki/Electromechanics
https://en.wikipedia.org/wiki/Piezoelectricity
https://en.wikipedia.org/wiki/Alarm_devices
https://en.wikipedia.org/wiki/Timer


[ICITAIC-2018] ISSN 2348 – 8034
Impact Factor- 5.070

(C)Global Journal Of Engineering Science And Researches

28

So we have connected the circuit consisting of all the above mentioned components as per the circuit diagram given
in figure 1.

3. RESULTS AND DISCUSSION

When the gas exceeds the normal level then the led glows and a buzzer is triggered immediately at the incident place
and also an alert message (i.e. Push Notification) is sent to the authorized person. 

4. CONCLUSION
In this paper we use IOT technology for enhancing the existing safety standards. While making this prototype has
been to bring a revolution in the field of safety against the leakage of harmful and toxic gases in environment and
hence nullify any major or minor hazard being caused due to them. We have used the IOT technology to make a Gas
Leakage Detector for society which having Smart Alerting techniques involving sending text message to the
concerned authority. This system will be able to detect the gas in environment using the gas sensors.
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5. FUTURE SCOPE
As no system is perfect, neither is this one. So it leaves us with the further scope of improvement. In addition to gas
leakage detection, the weight measurement system can also be incorporated, thus giving the user intimation about
the refill time of cylinder.
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