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ABSTRACT

In this paper, a quite rare form of energy is explored and st orm of energy so common and

used to as a source of power, thus a methodology for capturin i sound, converting it to
its electric equivalent and storing this energy is primari : e weak and varying
amplitudes of acoustic signals, amplifiers are used to i jvalent of the

ch is potential
electric energy. Just as in the case of a battery, #llis stored energy can be used in itg?A.C equivalent by
inverting it or in its stored D.C state for the innum
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Abbreviations : A.C - Alternatj
D.C - Diyée

W, primarily is a process of harnessing power or energy by

o0 its electric equivalent, such as hydro-electric or thermo-
electric power gen . As jmplied by the law of conservation of energy, energy can neither be
created nor destroyed, ore energy can be manipulated for various purposes by converting it
from one form to anoth

As of today, 67% of the fundamental sources of the electric energy are dependent on natural and
exhaustible forms of resources of our planet. Taking into consideration the rate at which these
resources are depreciating, alternate forms of energy sources and their extraction have been
implemented to a certain extent. These alternate sources of renewable energy amount to only 13%
of the total electric power generated globally.

INTERNATIONAL JOURNAL OF RESEARCH IN SCIENCE AND TECHNOLOGY




International Journal of Research in Science and Technology http://www.ijrst.com

(JRST) 2016, Vol. No. 6, Issue No. 1V, Oct-Dec e-1SSN: 2249-0604, p-1SSN: 2454-180X

Sound or acoustic energy (used interchangeably) is present everywhere and is inevitably
generated as a result of innumerable activities, from the sound of human speech to the sound of
wind, it is a form of energy that is scattered and random in nature, that it fails to be considered a
source of energy that can be used to generate usable energy. The merits of acoustic energy in this
scope of work are that, it is a form of energy, it is present almost everywhere and it does not
consume non renewable sources for its generation. The de-merit of acoustic energy or signals in
this scope of work is it is random in nature, i.e. it does not have continuity to be used as a
sustainable energy source to provide continuous and sustained power. The methodology used in
this paper tries to bridge the gap between the merits and demerits of d within this scope of
work and proposes a way to capture, store and use the energy g€neratetl by sound to power
electric devices, thus providing a basis for sound to be used as ntial source of electric power
generation.

With respect to the previous research work performed in tRg field of ing sound energy to

entioned above, two working models

proposes a methodology used to manipulate and convert
he storage system proposes a methodology that is used to

2.1 Direct conversion

Under laboratory test conditions, the direct conversion system was operated on two
conditions.

1) Constant acoustic signals from a metal fan were given to the input of the system.
2) A 10.5W bulb was used as a load at the output of the inverter.
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Figure 1. Direct convgrsion System.

he acoustic
signals are directed towards the microphone. ¢ signals which
are generated at the output of the microphone t to the amplification section
(amplifier).

between 50Hz to 100
of a suitable signal 3

Voltage output of the rectifier(V)

Without load With load

19.04 7.45
16.59 6.82
45.72 14.09 6.38

Table 1. Output of the rectifier with respect to distance of the microphone from the
source of sound.
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In the next stage, the amplified signals generated by the main amplifier are rectified, to convert
the alternating output voltages of the main amplifier to their equivalent D.C voltage. The D.C
voltage generated at the output of the rectifier then drives the voltage regulation section.

The output of the rectifier varies with respect to the intensity and amplitude of the incoming
acoustic signals, as well as the distance between the source of sound and the microphone. The
variations in the output voltage of the rectifier with and without the load with respect to the
distance are tabulated in table 1,where the distance represents the distance between the source of
sound and the microphone.

Due to the continuous variations of the D.C voltages which is cau y the variations of the input
acoustic signals, the D.C input to drive the inverter has to be d to a fixed D.C value. This

any commercial alternating voltage (ex: 220V e design of the inverter for

the various purposes required. The figure 2. (a), e), ( w the A.C voltage

generated at the output of the inver the corresponding input a@pustic signal at different
ges depicted in the given

o 10m 20m 30m 40m 50m 80m 70m 80m 90m 0.1 0.11 0.12 0.13 0.14

4
Figure 2. (a) Output signal from the microphone at 5cm from the source of sound
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Figure 2. (b) Output A.C voltage from the inverter with t icrop t 5cm from the source
of sound.
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Figif 2. (c) Ouwom Mone at 30.48cm from the source of sound.
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Figure 2.(d) Output A.C voltage from the inverter with the microphone at 30.48cm
from the source of sound.
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rompthe inverter with the microphone at 40.72cm
e source of sound.

ses a method which instantaneously converts the incoming
acoustic signals t i as seen in the above waveforms, i.e. electric power is generated
if and only if there tic signals directed towards the input of the system continuously.
Since continuously var output power goes wasted, a way to make this form of power useful is
to store it and later dis€harge it as a constant output, is the underlying functionality of the storage
system.

From the waveforms given in fig 2. and from table 1. it can be inferred that with an increase in
the distance between the source of sound and the microphone the commercial A.C voltage
generated at the output shows diminishing variations and that there is a direct relation between the
output of the inverter and the input acoustic signals. Hence the direct conversion system
establishes and methodology and a process to convert acoustic signals to commercial A.C

voltages, but considering the fact that the amplification section requires an overhead power for its
115
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specific operation, this puts a limitation on the systems with regards to the independency of the
system being able to generate commercial A.C voltages solely from acoustic signals. This
limitation is due to the drawback in the power required for the functioning (operation) of the
microphone. Although the microphone has an advantage in generating greater voltages when
compared to the piezo-electric crystals and their sensitivity, the drawback in using a microphone
lies in its dependency of a minimum operating voltage.

Therefore in order to reduce the overhead required to power the system and to generate a more
constant and a stable output and also considering the drawback of thg microphone, the storage
model poses as the solution where the variations in D.C voltages

period of time and then discharged as a constant output.

2.2 Storage system

Power supply

L Voltage
regulation

Transducer

(Microphone)

Amplification Rectifier

section

(A.CtoD.C)

and Charging
circuitry

!

Inverter

(D.Cto A.C) Storage unit

T

Electric power <": Direct D.C

_ applications
igure 3. Storage system.

The most common devjge to store D.C voltage/current would be a battery, but in the practical
scenarios with respect to the scope of this system, where acoustic signals are not constant and
continuous, the D.C voltages generated have considerably large degrees of variation, which would
even cause voltage regulation to fail in producing a constant D.C output to charge a battery (the
battery considered in this scope of work would be of a specification required to drive inverters to
power commercial electric loads such as a light bulb). Therefore to charge a battery with high
voltage variations and a specific current drawn, would make it impractical for its application, also
the time required to charge a battery as given by the equation 1,
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T =Ah/A .|

would amount to a minimum of 9 to 12 hours for a 12V/1Ah battery with a constant D.C supply,
where A=10% of Ah in most cases for a lead-acid battery.

Hence an alternative to batteries is a device that can be charged at relatively low voltages with
variable current for charging, and requires much less time to charge to its maximum storage value
are super capacitors.

Voltage
regulator

Figure 4.

. can be used to charge the
given by the equation 2.

.2

five times the time constant z, but with
respect to this gy time of the super capacitor is also governed by two
factors:

The voltage requir charge a capacitor is predominantly determined by the maximum rated
voltage of it. Hence rging voltage required for the super capacitor is set as the output
voltage of the buck-bog®t regulator, followed by a resistance value that determines the charging
current of the super capacitor. Therefore the time required to charge a super capacitor to its
maximum potential is much less as opposed to the time required to charge a battery. A specific
time period cannot be mentioned as the source of power is the acoustic signals, and due to the
continuous variations of natural acoustic signals the charging time varies.

Under laboratory test conditions the voltage regulation and charging circuitry consisted of two
500F super capacitors rated at 3V each, which were placed in series and charged up to 5.8V using
acoustic signals as the source of power .The capacitors were then discharged through an inverter

117
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having a 10.5W bulb as the load. The voltage drop rate was calculated to 0.024V/s at a discharge
current of 2.3A, for one minute.

i = CxdV/dt L3

Using the formula given in equation 3, it can be inferred that the rate of voltage drop during the
time of discharge can be reduced by selecting higher value capacitances for the super capacitor,
along with setting a constant discharge current using suitable resistance values. Using larger value
super capacitors would in turn lead to an increase in the time required to charge a super capacitor,
but much less time when compared to a battery.

In the storage model, the power consumed by the system is onl ing the time when the system
is extracting the acoustic energy and charging up the sto While the storage unit is

only if there is sufficient light to provide the r

with any other power source with suitable sp

amplification sections power demand. Consid for the functioning of the
charge of the storage unit,

¥0el proposes a way to extract and use the energy
generating electric power, this was achieved in the

electric crystals and nes as transducers with respect to the sensitivity and power required
to power them imposel®& considerable overhead to the system. Also further improvement on
storage devices and their efficiency of storage can bring in a very promising future to the
implementation of this concept in real world energy conservation and extraction.

The extensions, applications and further improvement of the system are numerous. This system
can be installed in areas where noise (acoustic energy) is generated in abundance and can be used
as a source of power to power commercial electric devices or store the power generated for later
use.
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The system proposed here does not provide a complete solution to use sound as a source of power,
it rather proposes a process and a method which can be used as a basis for further development in
the field of non-conventional energy extraction.
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