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ABSTRACT 

 
ARTICLE INFO 

The need of fire extinguishing methods is essential as fire accidents are disastrous in 

nature, leads to unrecoverable loss. The current fire extinguishing comes with various 

drawbacks. The present existing techniques are not eco -friendly. The need for brand 

spanking new hearth conclusion techniques is important as hearth accidents cause 

deaths and injuries. Sound wave may well be one in every of the potential alternatives 

as hearth extinguishers. The low frequency acoustic waves spilled from a speaker tend 

to extinguish the flames. The present research aims to develop the potable fire 

extinguisher study and analyze the effect of different frequency of sound wave on 

flames. Experiments are conducted to study suitable sound wave frequency range to 

extinguish flame and to analyze the acoustic -flame interaction through observations 

using portable and innovative approach to reduce the overall cost. Further the 

research is carried out to analyse the critical process parameter such the length to 

diameter ratio of the vortex tube on velocity, Pressure of waves are discussed. Mobile 

sensors are used to record the data.  

 

Keywords: Fire extinguishing robot, Bluetooth, Wireless control robot, Arduino uno 
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I. INTRODUCTION 

The Fire is a self-sustainability, chemical chain reaction 

with varying degrees of light and heat. Flame is the 

observable portion of the fire. Fire starts when a flammable  

or a combustible material, in combination with an adequate 

quantity of an oxidizer for instance, oxygen gas is exposed  

to a source of heat or room  temperature above the flash 

stage for the fuel/oxidizer mix, and is able to withstand a 

rate of rapid oxidation that produces a chain reaction. Fire  

is form because of four components  Fuel, Oxygen, Heat &  

Chemical Chain Reaction.  

This is normally called the fire tetrahedron. Fire cannot exist 

if deprived of all of these elements in place and in the right 

proportions. There are four major methods for putting off 

fire. The most common way used to extinguishing fire is to 

cool down the burning material. For fire involving solid 

materials water is commonly used as cooling agent. When 

water comes in contact with fire it gets vaporized thus 

cutting down the oxygen supply. Care should be taken that 

water should not be put on to hot cooking oil or fat as it 

causes the fire to spread. Second way is to exclude oxygen 

from the fire this can be done by the use of Asphyxiating 

agents.  

Foam containing fire extinguisher help in isolating the fuel 

surface from the air and cool down resulting in reducing 

combustion and being able to resist wind. Foam is an 

electrical conductor therefore it should not be used in 

electrical fire. The current fire extinguishing technologies 

has several drawbacks. Sound waves are found to be one of 

the alternatives to extinguish the fire.  

This project utilizes the scientific principle of physics and 

the engineering aspects of electronics. Acoustic wave 

patterns are referred to as longitudinal pressure waves, in 

which they are able to agitate air molecules away from the 
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fuel of the flame. The ideal gas law has an effect on 

suppressing a flame. When the pressure waves are being 

directed at the source of a flame, it will decrease the 

pressure at the source which will in turn decrease the 

average temperature of the flame. 

II. OBJECTIVE OF PROJECT 

 To overcome the harmful effects of chemical and 

water fire extinguishers.  

 To avoid the toxic effects. 

 To avoid pollution and provide realiable operation 

in low cost. 

 It can provide operation with negligible 

maintenance.  

III. PROPOSED WORK 

In everyday life every household is exposed to electrical, 

plastic, flammable liquid & other types of fires. The risk of 

allowing this fire to grow throughout the household or in a 

small scale industry is very devastating and chaotic. Each 

and every fire mishap has its own consequences, to 

eliminate these effects we are proposing an innovative idea 

of an economical, compact and self-sufficient robot which 

can locate, detect and extinguish fire on the concepts of 

robotics and communication. We design this project based 

on robot all component is mounting on the robot and 

controller by the Bluetooth device. If there is fire detected, 

then the heat sensors send signals to the processor. Based on 

which sensor is triggered the location of the fire is found. 

Therefore the robot will go to the location of the fire based 

on the signals. Module is a trans-receiver which is used to 

send the signals from the sensors to the robot. It is used for 

wireless transmission of signals. Once it reaches the fire, 

arduino gives signals for tone generation. The tone 

generated is amplified by an amplifier and then given to the 

sub-woofer. A sub-woofer is dedicated to the pre-production 

of pitched audio frequencies known as bass. The output of 

the subwoofer is given to the vortex cannon. Air vortex 

cannon primarily work by applying force quickly and 

efficiently to air molecules. Sound is a vibration that 

propagates as a perceptible mechanical wave of pressure 

and displacement, through a medium such as air or water. 

Sound generate through compressible medium such as air, 

water and solids as longitudinal waves and also as a 

transverse waves (in solids). The sound waves are generated 

by a sound source, like waver diaphragms of a speaker. The 

sound source creates vibrations in the surrounding area. As 

the source continues to vibrate the area, the vibrations 

propagate away from the source at the speed of sound, thus 

forming the sound wave. At a stable distance from the 

source the pressure, velocity, and displacement of the 

medium varried in time by time. At an instant in time, the 

pressure, velocity, and displacement varried in universe. 

The particles of the medium do not travel with the sound 

wave, the vibrations of particles in the liquid or gas transfer 

the vibrations, while the mean location of the particles over 

time does not change. During propagation, waves can be 

reflected, refracted, or decreased by the medium. The matter 

that carries the sound is called the medium and sound 

cannot travel through a vacuum. Sound is transmiting 

through gases, plasma, and liquids as longitudinal waves. 

Longitudinal sound waves are waves of alternating pressure 

deviations from the equilibrium pressure, causing local 

regions of compression and rarefaction, while transverse 

waves of alternating shear stress at right angle to the 

direction of propagation. Additionally, sound waves viewed 

simply by parabolic mirrors and objects that produce sound. 

Sound waves are usually streamlined to a details in terms of 

sinusoidal plane waves, which are characterized by these 

common properties: frequency, wavelength, wave number, 

amplitude, sound pressure, sound intensity, speed of sound, 

and direction. Sound that is transperant by humans has 

frequencies from about 20 Hz to 20,000 Hz. In air at 

standard temperature and pressure, the corresponding To 

identify the frequency range that will be able to suppress an 

open flame. 

Frequency or Pitch of the Sound Waves: 

Frequency in a sound wave  consult  to the rate of the 

wavers  of the sound travel through the air. This details  

decides whether a sound is recognized  as high pitched or 

low pitched. In sound, frequency is also known as Pitch.  

The frequency of the source of sound is calculated in cycles 

per second. Frequencies SI Unit is Hz and its definition is 

1/T where T is  time period of the wave. The time required 

for the wave to complete one cycle is called Time period. 

Wavelength and frequency of a sound waves written 

mathematically as given below: 

velocity of Sound = Frequency * Wavelength 

IV. BLOCK DIAGRAM 

Fig 3. block diagram 
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Component Description: 

 Arduino Uno: 

It is a microcontroller based on Atmega328P. It has 14 

digital I/O pins, 6 analog i/p, 16 MHz quartz crystal 

Frequency, USB connection, a power jack, an ICSP header 

and a reset button. The 32 KB of flash memory is used to 

store the code in Atmega328  

 Motor Drive: 

The two wheels are driven by using the pair of dc motors 

which are interfaced to the arduino yun through L293D dual 

H-bridge. L293D can drive two dc motors which can be 

controlled in both clockwise as well as anticlockwise 

direction.  

 Rectifier: 

The main function of this rectifier is to convert the AC 

voltage into DC voltage.  

 Voltage Regulator: 

In this project LM7805 IC is used to convert the variable 

DC voltage to constant DC voltage. The output of this 

regulator is 5V.It is then given to the Microcontroller IC and 

LCD.  

 LCD: 

LCD used is 16x2.It is a flat panel display that uses the 

property of liquid crystals. In this project, LCD is used to 

show the current Power factor of the system. The output of 

the microcontroller is given to the LCD. 

 Bluetooth module: 

This device is capable of communicating with pc and 

mobile phone and any other Bluetooth enabled device. It is 

link with the microcontroller over the serial UART port of 

micro-controller. Bluetooth is a wireless communication 

protocol runs at 2.4 GHz with client server architecture, 

suitable for forming personal area networks.  

 Amplifier:  

Amplifier is an electronic appliance that increase the power 

of a signal by time-varying voltage or current source. It is a 

2 port electronic circuit that uses electric power from a 

power supply to increase the amplitude of a signal applied 

to its input terminals, producing a proportionally greater 

amplitude signal at its output. The amount of amplification 

provided by an amplifier is measured by its gain  

 Temperature Sensor:  

Temperature sensor is a thermocouple or a resistance 

temperature detector (RTD) that gathers the temperature 

from a specific source and alters the collected information 

into understandable type for an apparatus or an observer. 

Temperature sensors are used in several application namely 

HV system and AC system environmental controls, medical 

devices,  

 Tone Generator:  

It consist of two main parts of operation that is square 

wave generator & square wave to sine wave convertor.The 

555 timer type sound generator is used here.In place of fixed 

resistance,LDR has been kept for getting variable resistance 

for 555 timer to work in astable mode.Now as the resistance 

increases or decreases in accordance to the light falling on 

LDR,we hear sound of different frequencies. 

V. CIRCUIT DIAGRAM 

 

Fig 4. Circuit Diagram 

VI. HARDWARE SETUP 

 

Fig 5. Hardware setup 

VII. ADVANTAGES 

No residue compared to chemical fire extinguishe

Lighter material weight.  

Less damage to surroundings.  

Nontoxic.  

No expiration date.  

No refilling date.  
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VIII. APPLICATION USED 

1) Used in Aircraft cockpits and ship holds, Kitchen, 

hospitals and shopping malls, Industry,and railways where 

fires are obviously devastating and incredibly difficult to 

control.  

2) It is used in small fires and can be used in home caused 

fires.  

3) Generally when fire is caused in an electrical panel 

circuit, using water is not possible as water conducts 

electricity, thus using sound waves to extinguish fire is one 

of its main application.  

4) Instead of chemical or water based fire extinguishers one 

can go to the sound wave fire extinguishers in case of 

chemical or power industries. 

IX. CONCLUSION 

The idea of extinguishing fire with sound is a novel one. A 

small fire which is left untreated leads to a bigger one. The 

proposed system will indeed be useful in fighting fire in 

multilevel information conveyance capabilities so that a 

bigger disaster can be avoided. In future we enhance robot 

using the navigate from room to another. It can be built for 

altering environment and bigger fire as in the case of forest 

fire. It can be extended for swarm robotics.  
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