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Abstract— This idea of implementation is to use renewable 

energy from environment for generating electricity from one 

of the renewable energy sources. Now a day many of items 

are electronic which requires electric power to operate. If we 

can generate that amount of electric power that can be used 

to operate low power electronics device, it will be very useful 

and notable amount of power can be saved. For this purpose 

we are using stray sound energy that can be converted into 

electric energy with the help of energy conversion methods 

and can be used further. A piezo-electric sensor is used as a 

transducer to convert sound energy into electrical energy and 

that energy is used to operate low power device. This idea is 

very simple, handy and convenient and can be used during 

festivals, parties or noisy industries etc. The output of a 

transducer is enhanced by the use of signal conditioning 

device. The resultant electrical energy is stored in a battery 

such that it can be used for further applications. 
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I. INTRODUCTION 

In today’s generation electricity is one of the major 

requirements in our community. We cannot imagine our life 

without cell phones, computers, and other electronic 

appliances which are being used in day to day life and all 

these needs electric power to run 

The law of conservation of energy states that energy 

cannot be created nor be destroyed. Under the consideration 

of this law the technological giants have discovered 

numerous sources to extract energy from them and use it as a 

source of power for conventional use. Sound or popularly 

known to us as noise is one of the widely available energy 

sources which have its range extending almost to infinity. The 

noise is considered to be a great contributor in the increasing 

pollution which is studied under the category of noise 

pollution. Sound basically is mechanical wave that is an 

oscillation of pressure transmitted through some medium 

(like air or water), com-posed of frequencies which are within 

the range of hearing. Thus, considering sound as the wave we 

can imagine it as the flow of energy from one point to another 

with the help of a medium as air. The sound waves can be 

longitudinal as well as transverse as per direction of vibration 

of the sound particles called phonons. 

Application of sound energy as the source of 

electricity can be much beneficial for the human existence as 

compared to other sources. This is because the sound is 

present in the environment as a noise which forms an 

essential part of the environmental pollution. The 

concentration of noise to use it for power generation can lead 

to discovery of another hidden source of energy which can 

act as a boon to non-renewable sources such as coal, crude oil 

etc. which are on line of extinction. Piezoelectric are 

materials capable of turning mechanical energy into 

electricity, and it is as simple as cane sugar, bones, or quartz. 

Piezoelectric create an electrical charge under stress. Noise of 

about 100 decibels can produce an electrical current of about 

50 mill volts. Piezo material converts mechanical strain into 

electric energy this property of piezo material could be used 

to make a device which would be able to sustainably convert 

the sound energy to electric energy. 

II. PROCEDURE 

A. Method-1 Conversion by magnetic field 

In this method create a very thin curtain like diphagram which 

will get fluctuated by the oscillation and pressure created by 

the sound wave and a conductor will be attached to it which 

will be placed between magnetic bars these fluctuation in the 

curtain will create a movement in conductor which will affect 

the magnetic field of the magnet this will generate motional 

emf and will generate voltage across it. Thus the oscillation 

created by the noise wave could be converted into electricity 

and as the frequency is high the movement will be fast due to 

it we will get appreciable amount of electric energy. 

B. Method-2 Conversion through heat energy 

In this method convert sound energy to heat energy as sound 

travel by oscillating the particles of the medium so when 

sound energy travel through the medium it will disturbs the 

particle of the medium these disturbance created by sound 

will be used to convert it into heat energy as when the 

particles of the medium will be pushed by the sound wave it 

will collides with adjacent particle of the medium this 

collision will result in production of heat energy the 

production of heat energy will be more in the denser medium 

so for more heat production will need a material with very 

high density. This heat energy will be converted into 

electricity. 

C. Method-3 Conversion by piezoelectric material 

Converting sound energy to electricity by piezo electric 

material device could be made which will collect the sound  

wave that are travelling near it and that sound wave will be 

used to cause a strain due to pressure created by its oscillation 

in the piezo crystal and that will create the disturbance in its 

atoms resulting in the flow of electric charge on the surface 

of the crystal thus sound energy could be converted into 

electricity as the piezo electric material convert mechanical 

strain to electric energy. And thus this sound energy could be 

used to perform various tasks by converting it into useful 

electric energy. 

III. BLOCK DIAGRAM 
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A. Piezo Electric Material 

In physics, the piezoelectric materials can be described as the 

link between electrostatics and mechanics. voltage in  solids. 

It is reversible, an applied mechanical stress will generate a 

voltage and an applied voltage will change the shape of the 

solid by a small amount (up to a 4% change in volume). 

Piezoelectric materials exhibit intrinsic (spontaneous) 

polarization. Most of the piezoelectric materials are ceramic 

in nature, barium titan ate for example, but there are some 

polymeric materials that are used for specialist applications. 

Piezoelectric ceramics are usually polycrystalline materials 

that are divided up into regions of similar polarization 

(domains). Once aligned, these domains produce a net 

polarization. If an electric field is applied, the dipoles within 

the domains either contract or expand (resulting in a change 

in the volume). If a strain is applied, the dipoles are again 

forced to contract or expand, this time producing a potential 

difference. 

Piezoelectric effect is the ability of certain materials 

to generate an electric charge in response to applied 

mechanical stress. The word piezoelectric is derived from the 

greek piezein, which means to squeeze or press, and piezo, 

which is greek for “push”. One of the unique characteristics 

of the piezoelectric effect is that it is reversible, meaning that 

materials exhibiting the direct piezoelectric effect (the 

generation of electricity when stress is applied) also exhibit 

the converse piezoelectric effect (the generation of stress 

when an electric field is applied). 

When piezoelectric material is placed under 

mechanical stress, a shifting of the positive and negative 

charge centres in the material takes place, which then results 

in an external electrical field. When reversed, an outer 

electrical field either stretches or compresses the piezoelectric 

material. 

The piezoelectric effect is very useful within many 

applications that involve the production and detection of 

sound, generation of high voltages, electronic frequency 

generation, microbalances, and ultra-fine focusing of optical 

assemblies. The piezoelectric effect also has its use in more 

mundane applications as well, such as acting as the ignition 

source for cigarette lighters. 

Some of the important properties of piezoelectric materials 

are given below: 

 High value of the dielectric constant 

 Presence of spontaneous polarization in some zones 

(domains) 

 Presence of hysteresis loop in polarization-electric field 

and strain-electric field curves 

 Dielectric constant increases with increase of 

temperature 

 Ferroelectric properties disappear above a special point 

in dielectric constant - temperature curve (curie point) 

 Appearance of the residual polarization and a double 

electric layer on the surface of sintered samples after 

exposure to a strong electric field, which causes the 

display of the piezoelectric effect in the material 

(conversion of the mechanical energy into an electrical 

one and vice versa) 

B. Signal Conditioning Devices 

Many applications require environment changes from sensors 

such as temperature and vibration. These sensors, in turn, 

require signal conditioning before a data acquisition device 

can effectively and accurately measure the signal to be 

processed.  

Signal conditioning devices provide more accurate 

sensor measurements and these system enhances the quality 

of a signal coming from a sensor. Common signal 

conditioning device is Operational Amplifier which is a high 

gain voltage amplifier. Transducers are another signal 

conditioning device used here which senses physical 

phenomenon like temperature and noise and convert it into 

electrical signal i.e. Voltage or current. 

C. Sound Energy 

Sound is created by very fast back and forth movements 

known as vibrations. When we hit the drum the skin of drums 

vibrates and the movement of the drum skin forces air 

particles to be pulled back and forth. After a very small time 

the air particles are pushed together. The pulling and pushing 

of air particles continues till the drum skin come to its idle 

position again. The energy produced by the vibrations of the 

drum skin is transferred to the air particles. So, the air 

particles come into motions the drum skin vibrates. The 

vibrating air particles collide with the other particles nearby, 

making them vibrate as well. If the energy is enough in the 

vibrating air, the vibrations are passed on to your ear. If the 

vibrations reach your ear, you hear sound. 

We cannot actually see the sound but it does not 

mean we cannot measure it. We are fortunate enough that we 

can measure the sound. Actually, the sound can be converted 

into the electrical energy. It means that we can measure it how 

quickly it makes the air to vibrate and how much the air is 

compressed as sound passes. This tells us how high or low the 

sound is and how loud it might sound. The pitch of sound can 

be determined by the factor that how quickly the air is 

vibrating by the virtue of sound. The high-pitched sounds can 

make the air vibrate very fast and hence the air pressure 

changes quickly, as a result they produce bounced-up 

waveforms. 

The Low-pitched sound makes the air vibrate less 

quickly, so the air pressure changes very slowly. The 

waveforms are more spread out. The number of times a sound 

makes air vibrate every second is known as its frequency. The 

frequency is measured in a unit called Hertz. 

D. Transducer 

It is used for conversion of sound to electricity. Transducer is 

connected to protection circuit via connecting wires with 

proper soldering. It is a type of electro acoustic transducer 

that converts the electrical charges produced by some forms of 

solid materials into energy. The word "piezoelectric" literally 

means electricity caused by pressure. 

E. Protection Circuit 

It is used to prevent the opposite/reverse flow of current from 

the charging device, back to transducer. Protection circuit is 

connected to dc to dc converter and transducer via connecting 

wires with proper soldering. 
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F. DC to DC Convertor 

It takes the ac input and converts it into dc output. This dc to 

dc converter is then connected to millimeters for measuring 

output. After getting the output we can connect the ultra-low 

power devices and charge them with this device. 

G. USB Output 

This is the output taken from the device to USB port that can 

be used to charge ultra-low power device. 

Before you begin to format your paper, first write 

and save the content as a separate text file. Keep your text and 

graphic files separate until after the text has been formatted 

and styled. Do not use hard tabs, and limit use of hard returns 

to only one return at the end of a paragraph. Do not add any 

kind of pagination anywhere in the paper. Do not number text 

heads-the template will do that for you. 

IV. CONCLUSION 

The above experiment’s results show that Piezo electric 

transducers successfully convert sound energy into electric 

signals. It is seen from model 1 to model 6, as the number of 

piezo electric transducers increases, total output also 

increases and also improve the output with the help of signal 

conditioning unit. As far as the diaphragm is concerned, if the 

area of diaphragm increases, the pressure created on piezo 

electric transducer is also increased. 

With the help of this type of energy conversation, we 

can utilize non-conventional energy for low power devices 

which are going to be used in large spectrum in the upcoming 

era. Also it is seen that the amount of noise pollution available 

around us is going to be utilized for powering the low power 

electronic devices. 

V. FUTURE SCOPE 

1) If sound energy is able to be converted into electric 

energy efficiently it could help us to reduce the scarcity 

of electrical energy across the globe. This helps in the 

reduction of CO2 since Electrical energy is clean energy. 

2) The noise pollution in the road would be able to get 

converted into electric energy and lights the street 

lightning, signals and various other electrical appliances 

altogether. 

3) noise pollution in runway could be used to produce 

electricity 

REFERENCE 

[1] Shalabh Rakesh Bhatnagar” converting sound energy to 

electric energy” International Journal of Emerging 

Technology and Advanced Engineering Volume 2, Issue 

10, October 2012. 

[2] Study of Piezo-electric device for conversion of sound to 

electricity by Jamie Sue Rakin, University of Utah 

OrestoSymko 

[3] Study Of Piezo-Electric Device For Conversion Of 

Sound To Electricity By Jamie Sue Rakin, University Of 

Utah Oresto Symko. (Article) 

[4] Seung Nam Cha, Ju-Seok Seo , Seong Min Kim, Hyun 

Jin Kim ,Young Jun Park, Sang-Woo Kim , And Jong 

Min Kim ”Sound-Driven Piezoelectric Nanowirebased 

Nano Generator” (Article) 

[5] Shalabh Rakesh Bhatnagar , "Converting Sound Energy 

To Electric Energy", International Journal Of Emerging 

Technology And Advanced Engineering . 

[6] G. R. Ahmed Jamal, Hamidul Hassan, Amitav Das, 

Jannatul Ferdous And Sharmin A. Lisa , "Generation Of 

Usable Electric Power From Available Random Sound 

Energy" , IEEE Xplore 

[7] T. G. Engel, “Energy Conversion And High Power Pulse 

Production Using Miniature Piezoelectric Compressors,” 

IEEE Trans. Plasma Sci., Vol. 28, No. 5, Pp. 1338–1340, 

Oct. 2000. 


