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INTRODUCTION 

Embedded systems described as, a computer system 
with a dedicated function within a larger mechanical 
and electrical systems, often with real-time 
constraint, are being employed to detect the excess 
of gas in the marked environment.   

This gas detection and alert system will not only alert 
us of the leakage but will also mechanically turn off 
the knob of the gas cylinder to seize any leakage of 
gas. Moreover, this system informs the concerned 
person by emailing and dropping a message on their 
mobile. This gives a larger degree of safety to any 
gas setup in any circumstances.  
Nowadays, as the lives of people have to fasten, their 
attention has got divided into multiple areas, in such 
a case people might forget to take all the necessary 
measures while cooking and leave the stove’s burner 
on or the knob of the regulator lose, which could be 
dangerous, the severity of the deed increases 
majorly when this carelessness is seen in industrial 
areas with the gas plants or engines. For any 
flammable substance to be present in the site and 
coming in contact with the gas can cause a blast, 
asset loss, life loss, resource wastage and the list 
only adds.  The major sectors under continuous 
danger are industries, automobiles like a car, buses 
etc and also at places where it is processed and 
handled.  

This system is a compact version for the facilitation 
of safety as it involves many mini-features of mega 
significance and holds a USP of automatic gas 
shutting feature, in case of absence of any human 
help in the area of leakage this feature is of great 
significance. There are many examples of life 
accidents due to leakage of gases; recently in 
Attayampatti village about 25 km from Salem, 
occurred, where five people left dead, incidents like 
these increases the need of such systems. 
 
Material and Methodology 

 

FIGURE.1.Proposed System. 

The above system involves the detection of leakage 
of gas. Then the electric power supply is also shut 
down to prevent fire accidents. In particular, gas 
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sensor has been used which has high sensitivity to 
gases like propane and butane. Gas leakage system 
consists of GSM module, which alerts the user by 
sending SMS. 
 
C2000 Piccolo MCU 

 

FIGURE.2.C2000Piccolo MCU 

The C2000 Piccolo MCU F28027 is an advanced 
version of MCU manufactured by Texas instruments  
As it is suited for advanced closed-loop control 
applications such as industrial drives and servo 
motor control; solar inverters and converters; digital 
power; transportation; and power line 
communications, here it is employed for  

 Observing and checking the exceeding threshold 
value via a gas sensor which is prefixed. As the 
threshold values cross, the program is executed and 
MCU instructs the buzzer* to ring and alert the 
livings in that vicinity.  
 Along with this MCU also sends an email to the 
concerned about the leakage of gas and a message 
is dropped on the mobile phone of the needy, these 
all tasks are initiated and are done under control of 
MCU.  
 MCU also powers the stepper motor to begin 
rotating. 

 LCD, exhaust fan, and relay all begin to come in 
action in accordance to MCU(as inscribed over the 
RAM of MCU)  
 
Wi-Fi Module  

 

FIGURE.3.Wi-Fi  Module 

 Most important work is served by this 
component.   
 This module connects MCU with our devices and 
contributes to the overall connection as it is 
responsible for sending the email and message on 
mobile.  
 It sets up a server by itself and opens the door 
for one end to connect to the other.   
LCD  

 

FIGURE.4.LCD 
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  In this LCD each character is displayed in 5x7 
pixel matrix.  

 This LCD has two registers namely, Command 
and Data. 

LCD pops up with a display, says ‘Gas detected Alert 
ON’, as shown in the figure.4 

Stepper Motor  

 

FIGURE.5.Stepper Motor 

Working of Permanent Magnet Stepper Motor. The 
operation of this motor works on the principle that 
unlike poles attract each other and like poles repel 
each other. When the stator windings are excited 
with a DC supply, it produces magnetic flux and 
establishes the North and South poles.This motor is 
employed into accomplishing the unique task of this 
alert system that is, in the appropriate scenario the 
MCU instructs the motor to begin rotating by an 
angle of 90° and turn off the knob of the regulator.  

Exhaust Fan 

 

FIGURE.6.Exhaust Fan 

Exhaust fans work by sucking hot or humid air out of 
a small, localised area, allowing fresh air to enter 
from elsewhere (perhaps a doorway or vent) in order 
to replace it. The warm air that's drawn out using an 

exhaust fan is then pulled through a ducting system 
and expelled outside.In case of excess of gas being 
leaked already the chances of misshapen increases 
relatively to combat this, an exhaust fan is employed 
to evacuate the place.  

Buzzer  

 

FIGURE.7.Buzzer 

A buzzer or beeper is an audio signalling device, 
which may be mechanical, electromechanical, or 
piezoelectric (piezo for short). Working Principle of 
Magnetic Buzzers. The vibrating disk in a 
magnetic buzzer is attracted to the pole by the 
magnetic field. When an oscillating signal is moved 
through the coil, it produces a fluctuating magnetic 
field which vibrates the disk at a frequency equal to 
that of the drive signal.When the buzzer gets the 
required voltage, which actually is monitored and 
instructed by MCU it begins to buzz and alerts the 
nearby.  

MQ-6 Sensors  

 

FIGURE.8.MQ-6 Sensors 

This component is significant in the detection of any 
of the gas compositions like butane, propane, 
natural gases which are accomplished by 
SnO2.Structure and configuration of MQ-6 gas 
sensor is shown as Fig. 1 (Configuration A or B), 
sensor composed by micro AL2O3 ceramic tube, Tin 
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Dioxide (SnO2) sensitive layer, measuring electrode 
and heater are fixed into a crust made by plastic and 
stainless steel net.  

The heater provides necessary work conditions for 
work of sensitive components. The enveloped MQ-6 
have 6 pin,4 of them are used to fetch signals, and 
other 2 are used for providing heating current. 
Resistance value of MQ-6 is difference to various 
kinds and various concentration gases. So, When 
using this components, sensitivity adjustment is very 
necessary. we recommend that you calibrate the 
detector for 1000ppm of LPG concentration in air 
and use value of Load resistance ( RL) about 
20KΩ(10KΩ to 47KΩ). When accurately measuring, 
the proper alarm point for the gas detector should 
be determined after considering the temperature 
and humidity influence 

Results 

The result of this project is determined by using a 
lighter to collect leaked gas around the gas sensor 
after sensing procedure if sensor value is greater 
than the threshold value then micro-controller will 
perform its programmed tasks:  

1.  Immediately turn off the regulator knob to stop 
further leakage. 

2. Within 2-4sec the relay will cut off the main power 
supply. 

3. Buzzer starts beeping and a message is displayed 
on LCD to alert the users and nearby people.  

4. Wi-Fi module will send SMS/e-mail using the 
cloud to the users. 

5. The exhaust fan will fan out enclosed gas from the 
environment 

When reset button of MCU pressed the system will 
get refreshed. 

Along with attainment of these proposed features 
successfully, one of the major factors of cost 
efficiency or normalization has also been the 
concern throughout which is also brought in focus 

during the process of building this system. 
Moreover, its highlight or the USB is that it is 
multiple   operational projects and combines many 
features in all together at one place. 

Future Scope and Conclusions 

Provided with the given features this system can be 
made more serviceable by adding few more basic 
small inputs like  

 Temperature: To monitor the temperature of the 
cylinder as well as the environment and program the 
system to act accordingly. (Note: Piccolo comprise of 
on-chip temperature sensors and LEDs)  
 Although this system is benefited by IOT for 
emailing and messaging this can be made huge by 
supplementing it with Android and GSM for emailing 
and messaging. 
 LED: can also add-up to its indicating credibility 
by flashing indicating gas leakage.  
 Sensors: Continuous and productive involvement 
and the addition of relevant and upcoming new 
technology based sensors would affect largely to the 
credibility of the system.  
 The research and development would hit new 
dimensions in case of introduction of any impurity 
detection sensors of new gas detectable sensors.  
 Here IOT is limited to emailing and messaging 
nevertheless an app can be developed featuring 
many more viable services.  

This gas system is successfully able to perform all the 
stated functions and has shown to be a great tool 
from a gas safety point of view.  
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