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Abstract— This paper presents the work done on the conversion techniques and methodologies of converting sound energy to its 
electrical counterpart. It focuses on the feasibility and the ground zero application of the same. The prediction of the future development of 
these kind of sources of energy is emphasized other than commonly known ones such as solar energy, biogas, wind energy and so on. So 
one can imagine if we were able to convert the sound energy to electricity then we can charge our mobile phone just by talking to our 
friends on mobile itself. 

Index Terms— Sound energy; Phonons; Piezo-electric generators; Transducers; Diaphragm; Thermodynamics; Electromagnetic nduction.   

——————————      —————————— 

1 INTRODUCTION                                                                    2   INTRODUCTION TO SOUND ENERGY 
HE “law of conservation of energy” states that energy 
cannot be created nor be destroyed. Under the considera-
tion 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. 

There are various so called eco-friendly sources of energy 
that we have discovered till the present artificial era. Some of 
them are implemented to great extent under the suitable cir-
cumstances to overcome the short run of the energy due to 
technological boom that has led the energy needs to its apex. 
Solar energy is one in the list that came up with the wide 
range of applications such as solar heaters, solar cookers and it 
gained success due to its easy implementation. There are vari-
ous other sources of renewable energy which includes harass-
ing energy form wind, Biomass, water etc. 

But the efficiency of the energy sources discussed above is 
the major issue over which the scientists are working since 
long. The efficiency of the solar cell is 20% only under the 
practical conditions. This is not the only problem with present 
sources it further extends to high cost involved in production 
process. Thus the researchers now are feeling the need of other 
kinds of sources to harass energy for our conventional uses. 

To add to the list there is an emerging scenario which leads 
us to a new renewable energy source known to us since long 
and that is the sound. The sound or noise in other terms is 
present all around us. So why not use it to satisfy our needs of 
energy. In our basic applications we see sound be converted in 
the electrical signals to travel over the media for communica-
tion purposes. For example the sound energy is converted into 
electrical signals using diaphragm present in the microphone 
and these signals then reach to the speakers and then convert-
ed back to sound. The electrical current generated by a micro-
phone is very small and referred to as MIC-level; this signal is 
typically measured in millivolts. Before it can be used for any-
thing serious the signal needs to be amplified, usually to line 
level (typically 0.5 -2V).Application of sound energy as the 
source of electricity can be much beneficial for the human ex-
istence 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 concentra-
tion of noise to use it for power generation can lead to discov-
ery 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. 

Sound or popularly known to us as noise is one of the widely 
available energy sources which have its range extending al-
most to infinity. The noise is considered to be a great contribu-
tor in the increasing pollution which is studied under the cat-
egory of noise pollution.  

Let us first understand the basic definition of sound. 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 parti-
cles called phonons. 

 Sound that is perceptible by humans has frequencies from 
about 20 Hz to 20,000 Hz. In air at standard temperature and 
pressure, the corresponding wavelengths of sound waves 
range from 17 m to 17 mm.                                                                                 

 
Fig 1  Propagation of Phonons in sound 
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But have we ever imagined sound as source of electricity? 
No, is the answer. This is because it was stone which was left 
unturned by the researchers up till now but this hidden source 
is now emerging as the a new era in the world of renewable 
sources of energy. This could be easily understood by the “law 
of thermodynamics” which states that the mechanical energy 
can be converted to electrical energy.  

 
Fig 2  Transformation of energy 

 

2.1 Practical Methods of Conversion 
In our day to day life we actually come across various devices 
that serve the same purpose that is they convert the sound to 
electrical signals. For example a microphone is an example of a 
transducer, a device that changes information from one form 
to another. Sound information exists as patterns of air pres-
sure; the microphone changes this information into patterns of 
electric current. The recording engineer is interested in the 
accuracy of this transformation, a concept he thinks of as fidel-
ity.  

The basic idea is that sound is mechanical wave. When 
sound travels through any medium then it disturbs the parti-
cles of that particular medium and these disturbances caused 
by the sound can be used to produce electricity. 

The efficiency of the transducers and several such devices is 
quiet low and cannot be utilized for practical applications. 
Thus the major arena to focus is how we can increase the effi-
ciency of the electricity produced by conversion of sound en-
ergy. Let us now see various methods by which we can make 
a system to convert sound to electrical energy. The basic pa-
rameters that determine the energy characteristics of noise are 
oscillation frequency and sound pressure. 

 Oscillation frequency is represented in Hertz (Hz) and the 
sound pressure level is represented by decibels (dB). Such 
electrical properties include Voltage (V), Current (I), resistance 
(R) and power (P). These quantities are related to each other 
as, 

I=V/R, 
 

P=V^2/R        (1) 

2.1.1 METHOD  1  
The first method illustrates the use of the “faradays law of 

electromagnetic induction” which states that the induced elec-
tromotive force (Ԑ) in any closed circuit is equal to the nega-
tive of the time rate of change of the magnetic flux (Φ) through 
the circuit. 

 
ε=-dΦB/dt                                                                       (2) 

 
In this method we will place a very thin layer of diaphragm 

which will be fluctuated by the pressure created by the sound 
waves. Now we can attach a conductor to the diaphragm 
which will be placed between the magnetic poles. So when the 
diaphragm oscillates then the conductor will have magnetic 
flux around it change and as per the faradays law the emf is 
induced in the conductor causing the current to flow to con-
ductor. 

Generated voltage (emf) = (Velocity of Conductor) X (Mag-
netic Field) X (Length of Conductor) 

As the frequency of the sound waves is high thus oscilla-
tions will be fast and considerable amount of electricity could 
be produced. But only limitation is that we require sound of 
very high decibels to generate usable quantity of electric pow-
er. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
    Fig 3. Noise Energy Generating Device 

2.1.2 METHOD  2 
The second method of converting the sound to electricity is 

with the use of piezoelectric materials Lead zirconium titanate, 
Barrium titanate, Zinc oxide. 

Electricity can be generated directly from sound energy by 
piezoelectric effect.  

The way it works is that the mechanical energy of sound is 
applied directly to a crystal (or possibly a ceramic) with strong 
piezoelectric characteristics, and the crystal will generate a 
small amount of voltage in response to the application of that 
mechanical energy (sound). What we are doing is "squeezing" 
the crystal. A squeeze will generate a small voltage for the 
duration of the squeeze. When the crystal is released, another 
small voltage will be generated in the opposite polarity. 
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Fig 4 Energy conversion using Piezo electric material 

 

 

 
    Fig 5  Circuit diagram of battery charging process 
 

 
 

3 PEIZOELECTRIC MATERIALS 
In physics, the piezoelectric materials can be described as the 

link between electrostatics and mechanics. 
The piezoelectric effect describes the relation between a me-

chanical stress and an electrical voltage in solids. It is reversible, 
an applied mechanical stress will generate a voltage and an ap-
plied voltage will change the shape of the solid by a small 
amount (up to a 4% change in volume). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig 6  Peizo electric effect 

3.1  PIEZO ELECTRIC EFFECT 
 
Piezoelectric materials exhibit intrinsic (spontaneous) polari-

sation. Most of the piezoelectric materials are ceramic in nature, 
barium titanate for example, but there are some polymeric ma-
terials that are used for specialist applications. Piezoelectric ce-
ramics are usually polycrystalline materials that are divided up 
into regions of similar polarisation (domains). Once aligned, 
these domains produce a net polarisation. If an electric field is 
applied, the dipoles within the domains either contract or ex-
pand (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. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig 7   Relationship between strain and voltage output of piezoelectric 

materials at different temperatures. 
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Piezoelectric materials have found applications as gas ignit-
ers, displacement transducer/accelerometers, actuators, delay 
lines, wave filters, and as generators of ultrasonic energy. Ar-
rays of piezoelectric elements have been used to produce ultra-
sonic imaging equipment. 

This link between electricity and mechanism forms the basis 
of the method for evolving conversion technique. The Piezo-
electric materials have established a platform for mechanical 
energy to be utilized in novel ways such as generation of high 
voltages, electronic frequency generation and many other appli-
cations. 

4  FUTURE SCOPE 
 
In near future if we are able to use this kind of energy then it 

will cause revolution in the field of the renewable sources of 
energy. Due to development of new sources like sound we can 
overcome the deficiency of electricity that we are facing in the 
developing countries across the world. 

With the advancement of this technology we can also imag-
ine the charging of various battery operated devices such as our 
mobile phones just by making a call to a friend and talking. The 
mobile devices will literally satisfy their name as they will be-
come quiet portable without much concern about their battery 
life. 

Its other application field includes the lightening of the street 
lamps and traffic lights just by extracting the sound energy of 
the noise that is produced by the vehicles on the road. In this 
way we are not only able to reduce the noise pollution and but 
also utilize it as a source of electricity. 

Also in the industries with the mechanical forte where very 
huge amount of the noise is produced as result of functioning of 
heavy machineries this sound can be trapped and can be used 
to run the low power machines used in production process. 

5 CONCLUSION 
 
 The sound energy is the unexplored source which has 

enormous potential to meet the future growing require-
ments of the electricity and serve as the eco-friendly and 
renewable source of energy. 

 This technology is not practically usable up till now due to 
efficiency concerns but the present work on this field makes 
its future quiet promising. 

 Phonons are the particles of sound that provide the me-
chanical energy as the output which could be utilized for 
conversion as per the laws of thermodynamics.  

 There are numerous methodologies by which the sound 
can be converted to electricity as 

 
 Method 1- This method is based on the faradays 

law of electromagnetic induction and as per this 
method conversion of sound waves to electricity 
can be done using diaphragm placed between 
magnetic poles. 
 

 

 Method 2- It illustrates the use novel technology 
that uses Piezo-electric materials to convert me-
chanical energy to electrical voltage. This type of 
electricity is called as Piezo-electricity.   

 Present scenario states that researchers are continuous-
ly trying to evolve effective methods in order to im-
prove its efficiency. On the basis of these works it can 
be surely said that sound energy is the successor of the 
renewable and ecofriendly sources of energy.  

  

  REFERENCES 
[1]  Shalabh Rakesh Bhatnagar ” converting sound energy 

to electric energy” International Journal of Emerging 
Technology and Advanced Engineering ISSN 2250-
2459, Volume 2, Issue 10, October 2012. (Conference 
Paper) 

[2] Study of Piezo-electric device for conversion of sound 
to electricity by Jamie Sue Rakin, University of Utah 
Oresto Symko. (Article) 

[3] 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 Nanowire-
Based  
Nano generator” (Article) 

[4]  Byung-Wan Jo, Dong-Yoon Lee, Jung – hoon Park and 
Chang -Yeol Yeom” An Experimental Investigation of                                    
Noise Energy Generation” International Conference 
on Chemical, Environment and Civil engineering (IC-
CECE'2012) Nov. 17-18, 2012 Manila (Philippines). 
(Conference Paper) 

[5] Yu-Ting CHEN1 and Ching-Chung CHANG” light-
ning rabbit – an application of sound energy to pro-
duce more electricity” APEC Youth Scientist Journal 
Vol. 3. (Conference Paper).  

[6] Revathi G, Ingitham R” Piezoelectric Energy Harvest-
ing System in Mobiles with Keypad and Sound Vibra-
tions” International Journal of Engineering Research & 
Technology (IJERT)Vol. 1 Issue 4, June – 2012    
ISSN: 2278-0181(Conference paper). 

[7]  Joon-Cheol Park, Yoon-Shin Kim, Dae-Joon 
Kang(2008)“Propagation Characteristics and Effects of 
Road Traffic Noise”, Korean Society of Environmental 
Health, Vol.34, No.4, PP.311-315.(Article). 

[8] Shashank Priya, Robert. D. Myers,“Piezoelectric energy 
harvester”,United States patent application publica-
tion, March 27, 2008.(Conference paper) 
 

 

 

 

 
 

 

IJSER

http://www.ijser.org/

	1 Introduction                                                                    2   Introduction To Sound Energy
	2.1 Practical Methods of Conversion

	2.1.1 Method  1
	2.1.2 Method  2
	3 Peizoelectric Materials
	3.1  Piezo electric effect
	4  Future Scope
	5 Conclusion
	References



