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Abstract— this project is intended to serve some real life purposes which include home appliances and remote controlled 
execution of different functions in the industries as well. 

The main idea here is to control fire in any industry and domestic area in a very cost effective way. Usually the fire alarm 
commonly uses ionization chamber to detect any kind of smoke, but the ionization chamber is not feasible everywhere because 
it is too costly. Here we have used the concept of temperature rise and smoke generation to detect any kind of fire. The main 
objective was to reduce the cost of launching the appliance. So apart from the conventional ideas we have used the properties 
of light dependent resistors to detect the smoke and temperature dependant resistor to detect rise in temperature. When a fire 
breaks out, we might not be at home, we might be asleep or we might not be paying much attention to what is going on around 
us. Fire detectors have been developed using science knowledge and technology. Automatic fire alarm systems are a key 
component in saving many buildings from fires. In many incidents an automatic system has prevented fires from spreading 
across a building informing the authorities just at the onset of temperature increase. We can put it in residential building, 
commercial buildings and also in educational units 
 
Keywords — about four key words or phrases in alphabetical order, separated by commas 
 
 
I. INTRODUCTION  
 
The existing fire alarm systems make a siren goes off 
when triggered by the sensors, which are primarily 
designed to detect smoke.  neither can these alarms 
detect smokeless fires nor can they deal with the 
inherent problem of lack of prompt and efficient 
human intervention during the crucial moments. this 
limitation of the conventional fire alarm led us to build 
a system that can report to the concerned authorities 
within seconds of a fire breakout. in addition, it can 
also send warning notifications in case of a gas leak 
which can lead to fire. 
Smoke Sensor was designed using LED & LDR. LED 
is light emitting diode and LDR is light dependent 
resistance. The principal was that when smoke fills up 
around a light source (here LED) it reduces the 
intensity of light. With this principal a smoke detector 
was designed. LDR is kept accordingly with the LED 
so that it can measure the light intensity accurately. 
LED is kept always on. So there is always light falling 
on the LDR. The voltage across the LDR is fed into a 
voltage comparator. This Voltage is also the reference 
voltage. When there is no smoke, light intensity does 
not changes nor the voltage across the LDR. So, the 
comparator gives a low output. Whenever smoke fills 
around the LED, the light intensity reduces. Now 
voltage across the LDR changes. The Voltage 
Comparator now compares the voltage and gives a 
high output.  
Now to determine the smoke less fire we use the same 
technology just by replacing the LED & LDR by 
LM35 smoke sensor and we put the output of these 
two in an OR gate to get alert message in both the 
cases.  
 The second part of this research contains sending  

 
message to the concerned persons about the detector 
signal. This pupose has been sucessfully solved by 
XBEE module and RF Rx/Tx module. If we use XBEE 
module we can send data to many a people by using its 
multipoint protocol and sending data over XBEE is 
much more secure. One can use their own encryption 
standard to encrypt the data. One can achieve long 
range transmission using XBEE and simultaneously 
434MHz module has very low security and small 
range as compared to XBEE module.  
 
II. RELATED WORK 
 
The most recent work on smoke detector is infrared 
smoke sensor. One set of transmitter and receiver of 
infrared is used here. If there is any kind of obstacle 
then the alarm will raise alert. The efficiency of this 
kind of sensor is almost 70%, the maximum efficiency 
is achieved by ionization chamber method, but there is 
some risk of hazards. But in this proposed method we 
achieved the efficiency level of more than 95%, 
having capability of detecting both flame and smoke 
independently. 
Besides this is a very low power device.  
From the previous studies we have got some analytical 
analysis about the detection sensitivity of two different 
types of smoke detectors. 
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III. PROPOSED METHOD 
 
Smoke produced by a fire affects the intensity of a 
light beam passing through air. The smoke can block 
or obscure the beam. It can also cause the light to 
scatter due to reflection off the smoke particles. 
Photoelectric smoke detectors are designed to sense 
smoke by utilizing these effects of smoke on light. In 
this module we have used light emitting diode and 
light dependent resistor to detect the presence of 
smoke. Along with this we have used lm35D to sense 
the flame. As flame is associated with temperature 
rise, we have detected the rise of temperature by this 
process. 
The components required for this purpose was 

1. LED & LDR 
2. LM35D 
3. LM324 
4. TWO INPUT OR GATE 

Along with detection of smoke we have also made an 
information transfer method to send the data to the 
destination using microwave antenna or XBEE 
module. 
 
IV. SENSOR DESIGN 
 

 
 
This is the basic sensor part of the sensor, but using 
this part alone we got the sensor output as following 
 

 

0: invisible 
1: light smoke 
2: white smoke 
3: dark smoke 
 
So the purpose is not yet solved for invisible smoke.  
Then the difference of temperature caused by smoke 
was detected by the LM35D.  
. Both the LDR and LM35D gives higher output 
voltage when there is any kind of smoke particles or 
rise in temperature. But at this point of stage the output 
voltage difference was in mV range, to enhance 
outputLM324 comparator has been used. Combined 
use of LDR and LM35D has given a sharp change in 
the output voltage. 
 Improvements in detection of light smoke and 
invisible smoke have taken place. 
 

 
 
The new circuit now looks like  
 

 
 
By this method we gain higher efficiency in the sensor 
than other sensor. 
   
The sensor sensitivity is measured by following rule 
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퐷푢푟 = 퐷푢표 + 퐿 ∗
1
푣
푑(퐷푢)
푑푡  

 
퐷푢푟: 푠푚표푘푒 푑푒푛푠푖푡푦 푎푟표푢푛푑 푒푛푣푖푟표푛푚푒푛푡  
퐷푢표: 푠푚표푘푒 푑푒푛푠푖푡푦 푟푒푞푢푖푟푒푑 푡표 푡푟푖푔푔푒푟  
L:      length of the detector 

( ) : Smoke formation rate 
V:   velocity of smoke 
 
The factor Duo actually measure of the sensitivity. 
Less the value of Duo more is the sensitivity.   
 Another method of measuring the sensitivity is the 
light extinction ratio.  
 The interaction of light and a medium can be 
described mathematically as: 
 
ID = I0e-kD  
  
Where; 
  
ID = Light Intensity at D   
I0 = Light Intensity at the Surface  
k = Extinction Coefficient  
D = Depth  
 
Less the value of ‘k’ required for triggering, more the 
sensor is sensitive. In proposed method the minimum 
extinction coefficient is very low (0.015/cm). 
 

 
 
In case of infrared sensor the minimum opacity 
required is 5% and the extinction ratio is higher also.  
 

 

The next part is the transmission part. If fire catches in 
some empty building or in a building where people are 
sleeping then there should be some autonomous 
system to inform to some place or to some system to 
take necessary process.  
Let there are 8 smoke sensors installed in some 
building. There cumulative output is a set of 8bit 
parallel data. Now we want to send the information 
over some wireless method for communication 
purpose.  
 
The system block diagram is: 

Now instead of use of RF transmitter receiver we can 
also use XBEE module for long range communication 
purpose and XBEE module also provides a more 
secure connection and multipoint connection can also 
be served by this module. 
We can also feed input to this module for making a 
mess network for sending information to different 
location about the fire.  
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The XBEE modules should be configured with unique 
PAN id, so that it does not inferes with other wi-fi 
devices. Among 16 available channel the channel 
selection is also an important factor to reduce 
interference.  
But if one uses unique PAN id then these modules 
does not communicate with any other devices in its 
vicinity which does not have the same PAN id.  
In this model the parallel outputs of the smoke & fire 
detectors are fed into the input port of the encoder. The 
encoder will eventually give us serial output. That 
serial output can be transmitted via XBEE module. 
We can form mesh or star connection to send 
information to different personnels about the fire and 
smoke. XBee-PRO 900HP allows different protocols 
like Proprietary and Multipoint and also has a range of 
45k.m. it sends data at the rate of 200Kbps. Using this 
antenna we can send data over a long range in a very 
efficient manner. It also consumes very low low 
power, 100mw.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

At each point we can make a display of lcds by using 
microcontrollers or one can also use seven segment 
display to make a display of the the message about the 
dections in each point. 
 
A. Abbreviations 
LED: light emitting diode 
LDR: light dependant resistor 
RF: radio frequency 
STP: standard temparature and pressure 
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