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 The green sources of energy or renewable sources of energy are in greater demand due to increasing power consumption in urban
areas. Hence researchers are finding new sources of renewable energy. One such source of energy is to produce electricity form the 
available sound energy sources.one main advantage of using this source is it is available abundantly and free of cost in the 
The power from the sound source available can be harnessed using piezoelectric materials. As the piezoelectric materials gene
power the technology can be initially used for low power applications like a mobile phone charger. Power banks are usually
charge the mobile phones during emergency and travelling. These power banks provide the stored energy in the Li ion batteries
mobile phones. Hence these batteries are initially charged using a power supply. Alternatively even piezo electric
sound energy can be used to charge these batteries, hence eliminating the need of a socket to charge the batteries. Through t
batteries can be charged wen sound is available even in the absence of an electrical supply
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INTRODUCTION 
 
 Energy harvesting is a critical issue in the 
modern day, especially in the urban areas where the 
utilization of energy is more. Hence new type of 
energy sources are to be researched upon. The focus 
can be made on renewable o green source of energy 
that are less explored. One such source of energy is 
the sound or acoustic energy. This energy can be 
obtained by the vibrations produced. Sound 
vibrations are abundantly available in the 
environment and also they are available free
Heavy machineries, traffic roads, theatres, stadiums 
are all the source for abundant sound vibrations. 
These sound vibrations do not have any constraints 
like the solar energy which can be used only during 
day time. Sound is available throughout 
in almost many household applications also. Hence 
this wasted sound energy can be used to power up
devices thereby harnessing sound energy. The sound 
energy can be harnessed by using a piezoelectric 
material. Electrical energy can be produced u
piezo electric material when any mechanical 
deformation takes place on it. The sound vibrations 
hence when applied on the piezo electric diaphragm 
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ABSTRACT 

The green sources of energy or renewable sources of energy are in greater demand due to increasing power consumption in urban
researchers are finding new sources of renewable energy. One such source of energy is to produce electricity form the 

available sound energy sources.one main advantage of using this source is it is available abundantly and free of cost in the 
The power from the sound source available can be harnessed using piezoelectric materials. As the piezoelectric materials gene
power the technology can be initially used for low power applications like a mobile phone charger. Power banks are usually
charge the mobile phones during emergency and travelling. These power banks provide the stored energy in the Li ion batteries
mobile phones. Hence these batteries are initially charged using a power supply. Alternatively even piezo electric
sound energy can be used to charge these batteries, hence eliminating the need of a socket to charge the batteries. Through t
batteries can be charged wen sound is available even in the absence of an electrical supply 

Green energy, sound source, power bank, Li ion batteries, piezoelectric materials. 

Energy harvesting is a critical issue in the 
modern day, especially in the urban areas where the 
utilization of energy is more. Hence new type of 
energy sources are to be researched upon. The focus 

green source of energy 
that are less explored. One such source of energy is 
the sound or acoustic energy. This energy can be 
obtained by the vibrations produced. Sound 
vibrations are abundantly available in the 
environment and also they are available free of cost. 
Heavy machineries, traffic roads, theatres, stadiums 
are all the source for abundant sound vibrations. 
These sound vibrations do not have any constraints 
like the solar energy which can be used only during 
day time. Sound is available throughout the day and 
in almost many household applications also. Hence 
this wasted sound energy can be used to power up 
devices thereby harnessing sound energy. The sound 
energy can be harnessed by using a piezoelectric 
material. Electrical energy can be produced using a 
piezo electric material when any mechanical 
deformation takes place on it. The sound vibrations 
hence when applied on the piezo electric diaphragm 

material produces a corresponding voltage across the 
terminals. [1-2] one major disadvantage is the 
voltage generated is very low. Hence this sound 
energy can be initially used to power up low power 
devices like a battery or a cell phone charger. The 
voltage produced can be enhanced by using super 
capacitors and voltage multipliers. [3] Also by using 
piezo electric diaphragms in multiple numbers. 
Various types of piezoelectric materials are available 
in the market like disc shape, ring shape, patch type 
and stacked type. The principle remains the same 
whereas only the pattern of the material changes. 
The most common available piezoelectric materials 
are PZT 5 and PZT 4 (poly zirconate titanate). 
[4]The piezoelectric material undergoing any 
deformation produces an alternating voltage across 
its electrodes so it should include an AC to DC 
converter.[5] The AC to DC converter is usually a 
full wave rectifier diode bridge and it is also 
sometimes followed by a DC to DC converter used 
for power amplification. There are various ways to 
interface a piezo material for voltage generation. 
One standard simple method is
bridge rectifier. This rectifier converts the available 
AC into DC voltage. 
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material produces a corresponding voltage across the 
2] one major disadvantage is the 

ltage generated is very low. Hence this sound 
energy can be initially used to power up low power 
devices like a battery or a cell phone charger. The 
voltage produced can be enhanced by using super 
capacitors and voltage multipliers. [3] Also by using 

electric diaphragms in multiple numbers. 
Various types of piezoelectric materials are available 
in the market like disc shape, ring shape, patch type 
and stacked type. The principle remains the same 
whereas only the pattern of the material changes. 

st common available piezoelectric materials 
are PZT 5 and PZT 4 (poly zirconate titanate). 
[4]The piezoelectric material undergoing any 
deformation produces an alternating voltage across 
its electrodes so it should include an AC to DC 

to DC converter is usually a 
full wave rectifier diode bridge and it is also 
sometimes followed by a DC to DC converter used 
for power amplification. There are various ways to 
interface a piezo material for voltage generation. 
One standard simple method is by using a full wave 
bridge rectifier. This rectifier converts the available 
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 The applications areas for sound energy is not 
limited although since the power obtained is very 
less. Presently it can be made to power up low power 
applications. Some low power application involve 
charging of a battery and mobile phone chargers. 
Recent trend in mobile phone chargers are the 
portable power banks which provide power to the 
phones during travelling and when there are no 
power sources. Usually the power banks contain Li 
ion batteries that are previously charged. These 
batteries then discharge the power to the cell phones. 
Usually when the power bank is charged it can 
charge the battery of the phone up to three times in 
depending on the capacity. These power banks are 
then again plugged to a socket to recharge the 
batteries. An alternate solution for this when there is 
no power supply is the utilization of available sound 
energy to recharge these batteries. Various 
interfacing circuits can be designed to obtain the 
optimum power from the sound vibrations. Then the 
power obtained from this piezoelectric energy 
harvesting circuit can be fed as an input to charge the 
lithium ion batteries. Hence making the power bank 
self-charging during the absence of electricity. 
Basically this approach can be used as a substitute to 
charge this low power batteries in case of no 
electricity. The portable power bank hence would get 
charged by utilizing the sound vibrations present in 
the environment. This is just a proposed theory and 
more accurate circuit design and experimental 
validations are supposed to be performed. 
 
II. Experimental Method: 
 The proposed theory in this article is mainly 
utilizing the sound energy as an alternative during 
the absence of electricity. Hence proper circuit 
interface for harnessing sound energy has to be 
studied. 
 
A. Piezo electric sound energy harvesting circuit: 
 The design of the piezoelectric sound energy 
harvesting circuit basically consists of a simple full 
wave bridge converter. The circuit can be well 
explained as shown below 
 
External sound source:  
 The external sound source can be any random 
sound source like vehicles, traffic, train wheels, 
heavy Machinery, stadiums etc. 
 
Energy conversion:  
 For the energy conversion process a piezo 
electric material can be used. The material absorbs 
sound energy and converts it to mechanical energy. 
The piezoelectric material used can be PZT 4 or PZT 
5 of various grades. Piezo electric patch or disc 
shaped material can be used [4] 
 
Capture circuit:  
 The capture circuit mainly consists of rectifying 
circuit as the piezoelectric material produces ac 
voltage of low value. A full wave bridge rectifier is 
to be constructed in order to convert to dc. Also 

various configurations of the circuit using inductor 
and super capacitor can be made to observe the 
quantity of power obtained. An op amp can be added 
in the circuit to add one or more voltage values 
obtained by using more than one piezoelectric 
material. A quadruple circuit should be constructed 
to multiply the voltage obtained. [3][6] 
 
Load circuit:  
 The energy obtained from the piezo electric 
material is used to charge a super capacitor using the 
capture circuit. The capacitor gets charged when the 
piezo material absorbs sound energy and produces 
electric energy. This charge in the capacitor is then 
discharged to charge a dc battery of low power used 
in the power banks such as Li ion batteries. 
 

 
 
Fig. 1: simulation circuit of bridge rectifier. 
 
 The above image shows the bridge rectifier 
circuit used to convert the AC voltage to DC voltage. 
 

 
 
Fig. 2: waveforms of the bridge rectifier circuit. 
 
 The above image clearly shows that the DC 
output wave form of a bridge rectifier. 
 The voltage produced from the piezo electric 
materials are of low power and hence piezo electric 
material of more numbers are to be added using an 
op amp or a voltage multiplier circuit. The op amp 
adds the voltage output of every single piezo electric 
material and produces single voltage as an output. 
The voltage multiplier also performs the same by 
multiplying the input voltages from various numbers 
of piezo materials. 
 Super capacitors are incorporated in the circuit 
in parallel connection with the piezo material for 
filtering and storing the resultant electric energy. 
One good property of the super capacitor is that they 
have the highest capacitance values per unit volume 
and have the greatest energy density compared to 
other capacitors. They can be charged very quickly 
where as they discharge very slowly. This is one 
good quality of the super capacitors. 
 The terminals of a number of piezoelectric and 
super capacitor in parallel can be connected to op 
amp or a voltage multiplier for increasing the power 
output from the sound energy.  
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Fig. 3: interfacing circuit using voltage multiplier 
        and quadruple circuit. 
 
 The above image shows how voltage multiplier 
can be used to multiply the voltage outputs from 
various piezo electric materials in parallel with a 
super capacitor. The quadruple circuit is connected 
to the output of the voltage multiplier. The function 
of the quadruple circuit is to increase the output 
voltage to four times the input voltage. Then the 
output voltage from this can be given as an input to 
charge a DC rechargeable battery.  
 
General circuit of a power bank: 
 

 
 
Fig. 4: general circuit of a power bank used for cell 
      phones. 
 
 Most of the mobile phone batteries are rated at 
3.6V 500 mA. A single pen torch cell can provide 
1.5V and 1.5 amps current. So if four pen cells are 
connected serially it will form a battery pack with 6 
volt and 1.5 amps current. When no power is applied 
to the circuit through S1, transistor T1 conducts and 
green LED lights. When T1 conducts T2 also 
conducts since its base becomes negative. Charging 
current flows from the collector of T1. To reduce the 
charging voltage to 4.7 volts zener diode is used. 
The output gives 20 mA current for slow charging. If 
more current is required for fast charging reduce the 
value of R4 to 47ohms so that 80 mA current will be 
available. Points A and B are used to connect with 
the mobile phone. 
 
Interfacing of the piezoelectric circuit and the power 
bank circuit: 
 The piezoelectric energy harvesting circuit is 
supposed to be interfaced with the power bank 
circuit for recharging the Li ion battery in the power 
bank. The output from the piezoelectric energy 
harvesting circuit i.e.: the output from the quadruple 
circuit is to be fed to the input terminals of the power 
bank circuit. 
 When the sound vibrations from the 
environment is absorbed by the piezo electric 

material, a small voltage is generated. A number of 
such piezo materials are used. Then the output from 
these are enhanced by using a multiplier and 
quadruple circuit. 
 This enhanced voltage is then fed to the input of 
the power bank to recharge the batteries. Researchers 
have previously proposed that voltage of around 12 
volts can be generated by using a buzzer of 6 volts 
and 2 kHz sinusoidal wave. 
 
Conclusion: 
 This is just a proposed method to recharge the 
batteries using sound energy. However it may be 
applied to various other applications. All the 
validations are to be performed experimentally and 
an investigative study has to be done in order to 
realise the success rate of the approach and its 
performance characteristics. 
IV. FUTURE WORK 
 If the proposed approach of sound energy 
harvesting gives an optimal success rate then various 
parametric study can be performed by varying the 
type of piezo materials like stacked, ring or patch 
type. The performance study based on the various 
sound sources and complex interfacing circuits can 
designed and studied. 
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