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Abstract

Now a day’s home security has been a major issue because of increasing gas leakage. Gas leakage is a great
anxiety with ateliers, residential areas and vehicles like CNG, buses, cars which is run by gas-power. One way
to stop accidents linked with the gas leakage is to affix gas leakage detection device at adequate places. The
project is aimed at developing the security of home against the unexpected incident of gas leakage. In the
proposed work, a device is designed where if any gas leakage occurs than the device sends SMS through GSM
module to the emergency numbers provided to it and alert by alarming. In particular, gas sensor has been used
which has high sensitivity to nine gases that used in our premises. The system works perfectly as the title
suggests. This research will help to detect gas leakage and impede any accident that would occur if such a
system was not present.

Keywords: CNG (compressed natural gas), LPG (Liquefied petroleum gas), Gas sensor, Gas Detector, Security
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INTRODUCTION which Ethanethiol is added as powerful odorant, so
Home can provide safety, convenience, and efficiency  that leakage can be easily detected. There are other
for people in the 21st century. An intelligent home international standards like EN589, amyl mercaptan
system is integrated by many function and systems. and tetrahydrothiophene which are most commonly
At present, the gas pipeline plays an increasingly used as odorants. LPG is one of the alternate fuels
important role in modern life. Natural gas pipeline  used now a days. Sometimes liquefied petroleum gas
leak accidents have occurred due to a variety of s also known as LPG, LNG, LP gas, Auto gas etc.
unexpected natural or man-made factors. These leaks  This gas is commonly used for heating appliances, hot
seriously endanger the safety of human life. One of  water, cooking, and various other purposes also. LPG
the most important systems is the gas leakage is also used as an alternate fuel in vehicles due to
detection function in an intelligent home. The gas soaring in the prices of petrol and diesel. Some people
leakage event may involve danger for life. There have  have low sense of smell, may or may not respond on
been many deaths around the world because of gas low concentration of gas leakage. In such a case, gas
leakage. The deaths are especially rising as last year  leakage security systems become an essential and help
more than one hundred people were Killed because of  to protect from gas leakage accidents. Anwara gas
gas leakage all over the world. The deaths in tragedy was an example of gas leakage accident in
developed countries might be less but it is still a Bangladesh. This was Bangladesh’s worst gas leakage
worrying factor because in addition to lives, the industrial accident. In Bangladesh, natural gas is used
amount of products that are damaged due to gas for electricity generation, urea fertilizer production,
leakage are enormous. There are not many buildings  industrial process heating, captive power generation,
that have gas leakage detectors because of their price  and household cooking etc. It is also being used in the
and installation. Even if there are detectors installed  transportation sector in the form of CNG since 2005.
the primitive technology that is used in the devices So, day by day, the use of gas is increasing rapidly.
make them unreliable because of false alarms and  Consequently, the number of gas leakage and blasts
those which are free or are reliable are priced at a very  are also increasing by a large number.
high range. As a result, they are often avoided. The
gas leakage detection device is fixed on the wall or  As a consequence, a series of works are going on in
ceiling. It is not very convenient that uses many gas the academics and industries to design suitable
leakage detection modules in the home. In the paper, detectors for gas leakage. Fiber bragg grating systems
we design a gas leakage detection system to detect gas  were proposed in multiple literatures (Saad and
leakage event, and transmit information to users. Hassine, 2014; Linjuan et al., 2012 and Ligao et al.,
2010, Bernhard et al., 2001). Embedded systems for
LPG consists of mixture of propane and butane which  gas leakage detections were also proposed in (Ramya,
is highly flammable chemical. It is odorless gas due to  2012). Various other methods were proposed in
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different literatures (Jadin and Ghazali, 2014;
Zhengzheng et al., 2010; Sheng et al., 2004 and Dos
santos et al., 2014, Solis et al,, 2005, Kariminezhad et
al., 2010 ) which shows great interest of researchers
and industrialists for finding a solution to this
emerging problem at hand.

An automatic gas leakage detection system is
designed that detects gas from a mounted position in a
room. By mounting it and making it into a gas leakage
detecting system, we can target only the gas and
decrease the chance of collateral damages. Thus, it is
ensured that one doesn’t have to worry about the gas
leakage becoming so intense and out of control that it
can causes damage to life or the surrounding
environment and also notifying and alerting the
employees or residents about the gas leakage.

Statement of the Problem

The work aims at designing a comparatively low cost,
easy to manufacture, portable yet efficient gas leakage
detection system that will ensure adequate security for
households, offices and industries.

METHODOLOGY
The goal of the project is to develop a smart automatic
gas leakage detection system. The system is designed
for homes, offices, industries etc. In this system, there
will be an alert system for every individual floor. It is
designed to detect sudden gas leakage. It will contain
necessary sensors for detecting gas leakage. When the
system will detect gas leakage for a room it will take
following steps.
e Scan Gas & Display in LCD
After activation, the device will continuously
scan gas and show the result in the LCD
display. If there is no gas, then the display
will show - ‘No Gas Leaking’. If there is any
gas found, the display will show - ‘Gas
leaking’.
e Detection of Gas
If there is presence of any gas the display
shows ‘Gas Alert’.
e  Start Alarm
e When the sensor finds any gas leakage in
room or where the device is installed, it
immediately sends notification on mobile.
There will be an automatic messaging system
which will send SMS to two different cell
phone numbers.
e Stop Alarm & Reset
If the gas sensor cannot find any gas leakage,
then it shows that there is no gas leaking and
keeps on scanning for gas.

BLOCK DIAGRAM

Figure 1: Block Diagram of the System

CIRCUIT DIAGRAM
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Figure 2: Circuit Diagram of the System

FLOW CHART

Figure 3: Flowchart for Gas Leakage Detector
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Figure 4: Gas Leakage Detection System

Three gas sensors are used in the project to detect
multiple gases. Those sensors can detect more than
nine gases. Calibration was carried out on the sensors
first to detect multiple gases as most of these sensors
are by default calibrated to detect LPG, CH4 or
household gases. GSM module to send message alert
and a buzzer for sound alarm were also used. After the
detection of gas leakage, these two-alert system
immediately alert people. There is a LCD display to
show the current condition of the full system. If there
is no gas leakage then the display shows- ‘No Gas
Leakage’. On the other hand, if there is any gas
leakage then it will show- ‘Gas Alert’. All of these
components are connected to the Arduino board. A
program is loaded to the Arduino board where the cell
phone number of any person and the sound alarm
duration is provided. We use a step-down transformer
for AC connection. Operating voltage of all
components are 5 volts.

COST ANALYSIS

At present Sniffer, TrueSafe, Alvess, are the most
used device for gas leakage detection. They are also
of low cost. They cost only two thousand five hundred
takas. But they have two limitations. They can detect
only CH4 or gases used for cooking purpose and
cannot send alarm through text message. There are
some devices like Gas Flowmeter and Biogas
Analyzer that are also used for gas leakage detection.
But they do not send any text alarm also. Besides,
both of those devices are highly expensive. But the
proposed system is able to detect nine gases and also
send text message to alert people. It costs only five
thousand six hundred takas. Consumption of power of
the proposed gas leakage system is also very low.
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LIMITATIONS OF STUDY

The device has become a bit costly then its low valued
counterparts as emphasis was given on providing
safety by detecting as many gases as possible. As a
result the device has become bigger in size. On the
other hand, for different industries, some other kinds
of gases may be leaked which will require additional
gas sensors to detect leakages. However, the design
can act as a bhackbone for all these optimizations
which are application specific.

CONCLUSION

Gas leakage detection system is not used much in
Bangladesh. But day by day, its necessity is
increasing. Gas leakage detection system is commonly
use in home, commercial and industrial sectors and
high raised buildings also. In this system, we have
described a new approach for gas leakage detection
system at a low concentration. The leakage is detected
with the help of gas sensors. It also sends notification
SMS to the users which can alert the users that there
is gas leakage in the floor. In the other view of point,
a gas leakage detection system with SMS and alarm is
costly device. Some people imported this kind of
device from abroad which is much costly. But the
designed project is an Arduino Based Gas Leakage
Detector with Short Message Service and Sound
Alarm which is very cost effective and can be made
easily.
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