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Abstract- Wireless sensor network (WSN) is an extremely efficient and constructive way to acquire data from multiple 
locations and simultaneously provide us with the reading from those locations. In our proposed work we have exploit this 
feature in order to detect leakage of certain gas in controlled environment. There is a wide range of gas detection systems 
used to provide an early detection and warning in the event of a leak in a gas pipeline, one of which that is wired monitoring 
system. However, in its implementation, the wired-based monitoring system has many shortcomings. To overcome the 
disadvantages of the wired system, a wireless-based sensor network in detecting and monitoring gas pipelines is applied in 
this study by implementing mobile sensors as key components of the data collection. Android application is also an 
important feature that we have include in our work for quick response, this feature may become handy to save lives of all the 
workers in such environment where due to the leakage of the gas an explosion may occur. 
 
Index terms- WSN (Wireless Sensor Network), Android Application. 
 
I. INTRODUCTION 
 
Wireless Sensor Network is a significant field across 
the globe for monitoring and controlling the proper 
utilization of resources including water, oil refineries, 
petrochemical plants, natural gas etc. In this 
application, gas detection and early warning on the 
android that may save a human life is a key feature. 
Usually any material loss in industry is a very cause 
for the introduction of such technologies to prevent 
lives in working environment. The very reason for 
this technology popularity in industry is its utmost 
reliability and its cost that makes it distinct for such 
applications. 
 
WSN is used for applications such as supply chain 
management where the material is in short supply and 
to accommodate them it is recommended to utilize 
this application [1-3]. In some applications an RFID 
approach is implemented, which is basically a Radio 
Frequency Identification [4-5].Number of application 
are also introduced for the car parking systems aided 
by the WSN [6].In addition many application of 
home automation system and monitoring system for 
elderly or infants are also been developed [7-11].In 
many developed countries such application are also 
introduced in the area of irrigation for better quality 
of crop, they uses this for weather monitoring and air 
density etc [12].  
 
In our proposed work, we have implemented such 
technology using Wireless sensor network (WSN) to 
provide better and safe working environment for the 
people working in industries with flammable gases. 
We have used three multiple nodes each node 
represent a certain area where the leakage may take 
place. An overall expedition is mandatory to identify 
the weak spots for the leakage to occur and then place 

the nodes to these areas provided with the better 
transducers and equipment for proper detection. 
Aside four nodes a master node is also installed to 
which the rest of the nodes are sending their acquired 
data. Master nodes accumulates the data and informs 
to the concerned people working in the specific area 
where the leakage occurs on their android devices, so 
they may leave the area immediately before any 
accident take place and then the maintenance crew 
can step in and prepare for repairing.   
 
II. SYSTEM HARDWARE MODEL 
 
Diagram in Fig-2 is basically the representation of the 
entire system containing all four nodes and a master 
node. Each node is interfaced with an MQ-2 sensor 
for the detection gas in an environment, basically it 
senses the concentration of the gas in its close 
environment. KYL 500-s is used as a communication 
module for long range wireless communication, it has 
an effective line of sight range of about 1000 meters. 
All four slave nodes are linked with the master node 
via KYL 500-s and sends its acquired data to it after 
every 5 min cycle. Master node is a computer 
accepting the incoming data via the three different 
node channels and warping it on an Excel based sheet 
using a Matlab software. PIC18F452 has been used 
for each slave node and the main node for controlling 
the master valve as a base controller, where MQ-2 
serves as a sensor for detection the concentration of 
the gas. 
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Figure 1: Block Diagram of Hardware Model 

 
The warning is generated on the Android devices held 
by the workers in the gas leaked environment of the 
concentrated level of the gas reaches to the levels that 
may cause an explosion or may damage the costly 
equipment in the process. And so to avoid such 
disastrous measures we have interfaced the control 
mechanism of the valves to immediately turn it off in 
case of gas leakage.We implemented the valve 
placement according to the small model that we have 
designed as a prototype system. 
 
III. SYSTEM SOFTWARE MODEL 
 
After the system initialization, all four nodes starts to 
acquire data from their respective sensors and 
accumulating it with respect to its environment. In 
each of the decision box of the Fig-2,there is a valve 
200 which represents the concentration levels of the 
desired gas to be detected, it is true that every gas in 
open environment has its own and different 
concentration level like some gases are lighter than 
air and tends rise in the upper atmosphere and some 
of them are heavier so they remain close to the 
ground, and may become harmful if they are 
flammable or even people may suffocate.   
 

 
Figure 2: System Software Flow 

So N1, N2, and N3 are the three respective nodes, if 
the concentration level of the N1 is greater than 200 
PPM the node will turn the valves V1 and V2 off and 
if not it will cycle back to acquire another reading 
continuously. As the reading exceeds 200 PPM it 
means that the gas is leaking in the close vicinity and 
the node N1 will immediately shutdown the valves 
V1 and V2 for further loss of gas as well as the lives 
of the workers. This same process will be repeated for 
the rest of the two nodes N2 and N3, whereas Node 
N4 is a master node receiving the data in PPM 
transmitted by the other three slave nodes after every 
5 min cycle. If all the slave nodes N1, N2 and N3 
starts to leak then Master node will immediately close 
the main valve supplying the gas to the other three 
slave nodes. In the end if the any warning is 
generated in the process or leakage is detected it will 
inform the people working in the area to clear the 
room.  
 
IV. RESULTS AND DISCUSSION 
 
In Fig-3, we can see the time at which the master 
node is acquiring the data from each nodes like N1, 
N2 and N3 as was discussed in section 2. The 
difference of time is 5 min, which means that after 
every 5 min time master node acquires another set of 
data from the three distinct nodes and matlab will 
include it on the excel sheet as displayed in Fig-3. 
Another thing that needs to be discussed in Fig-3 is 
the concentration level of the gas that needs to be 
detectedat time 4:40 exceeds 200 PPM as was 
discussed in section 3, so in this case the specific 
valves controlled by the node with which is placed in 
an area will immediately inform the workers in that 
area to clear the room because the leakage has been 
detected in this area and the valves will be closed as 
well as a safety measure.  
 

 
Figure 3: Excel Sheet developed by Matlab for gas 

Concentration 
 
Our master node that is the computer will hold the 
data of all three salve nodes N1, N2 and N3 for the 
whole week and then remove unwanted data log 
where there is no leakage detected in whole of the 
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process. The need for the previous data has to be 
replaced is the processing constant has to maintain 
otherwise it will be hard to pin point the useful data 
in the sheet. Now we can observe in Fig-3, after the 
valve closes the concentration level starts to decrease. 
Fig-4 displays the PCB layout of a single node. 
 

 
Figure 4: PCB Layout of a Single Slave Node 

 
CONCLUSION 
 
A WSN framework for harmful gas detection has 
been executed. The successful execution of this 
undertaking is an unmistakable confirmation of the 
desired gas leakage detection and how it can 
empower us to stay safe from certain danger, and also 
it can also provide with better usage for effective 
efficiency. The gas sensors and the basic level of the 
particular gas ought to be known, and afterward this 
framework can be executed for recognizing different 
gasses either in local territory, for example, spots of 
instructive establishments,  residential and industrial 
areas, can be utilized as a part of home too to avoid 
risking of human lives. Our designed system worked 
as expected incontrolled environment and is also cost 
effective for the users. 
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