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Abstract:
ANCRP or Artificial Noise convertor and reducer panel is a device that may be helpful in reducing the noise of the
urban areas that mainly contains the voices and vibrations generated due to the artificial sources as result of human
activities and actions. As the noise above a certain level (thresh hold) on decibel scale is harmful for the living life
present in that area, both psychologically and physically if this interaction lasts for a longer period may cause
serious and permanent damage to that interacting body. These ill-effects could be avoided by reducing and finishing
the noise. These demands support the research in the areas of noise pollution control and portable energy generation
methods. In this scope, ANCRP become a strong candidate for pollution control, energy generation and storage in
future applications.
This article describes the use of crystalline polymers in order to reduce noise and harvest energy from unwanted
noise capable of producing dander to health of living creature in surrounding areas.
Keywords: Dielectric polar polycrystalline amorphous solid crystals, Ammonium dihydrogen phosphate
(NH4H2PO4), Decibel (dB), Dampers.

1. Introduction
As the machines are adding more and more in our every-day life, due to the increasing demand of the people .The
level of pollution is increasing at very high rate. Since the noise pollution is one of the type of pollution that is
having least cure and protections, even at our living areas the level of noise is very high.
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Any person that remains in the long term contact with such level of noise is in high risk of physiological damage
either of short term or permanently along with the physical damage to ear`s parts , heart ,formation of galvanic
skin, change in blood flow level rate ,cholesterol level malfunction etc.The main source of noise are :industrialized
urban life, Transport vehicles (scooter, bikes, cars, buses, jet planes),Agricultural machines (tractors, lawn mowers,
harvesters),Defense equipment (tanks, artillery, rocket launching, explosions),Domestic gadgets (pressure cookers,
mixers, grinders, exhaust fan, air conditioner),Entertaining equipment (radio, record player, TV), Public address
system(music concert, demonstration),Construction & destruction work(blasting , bulldozing, stone crushing),
Celebration(crackers)

2. Study of the variation of pressure with various conditions of air velocity
As the intensity of the sound waves depends upon the magnitude and direction of the interacting wind the, eddies of
pressure are generated that is reveled with study of two types of case study. The various surfaces are studied to
obtain the maximum concentrated amount of pressure at the fixed zone in the three dimensional space .The most
dominating type of the surface showing fairly good results was the three dimensional parabolic surface .Main
concern was the randomness and the directionality of the wave ,that produces a random locus of the focus points
when striking with the curvical shape ,as the parabola produce the same point for all the directional rays and it also
enlarges the area of accumulating the waves that drastically effects the pressure of the resulting localized high
pressure zone. The surface was generated for the computer analysis by using the Gauss-mapped form: (tan2Ø ,
2tanØ ) that has the normal ( cos Ø , sinØ) In most previous research, two-dimensional (2D) models have been used
to represent three-dimensional (3D) acoustic propagation problems using an axisymmetric approximation. It has
been assumed that the 2D models were sufficient if azimuthal variations in the medium were sufficiently weak.
However, previous acoustics research has found that 3D effects should not necessarily be neglected and 3D models
are required in many situations. Thus, several 3D models have been constructed for acoustics research. In these
models the effect of a mean current is considered through the use of an effective sound speed approximation, in
which the current velocity component in the propagation direction is added to the local speed of sound.
Consequently, when the current direction is perpendicular to the sound propagation direction, the current velocity is
treated as zero. Furthermore, even if the current velocity is parallel to the sound propagation direction, the effective
sound speed approach is just an approximation, which is only effective if certain conditions are satisfied. Since the
sound speed is usually much larger than the magnitude of the current velocity for air acoustics, this approximation
can be effective. In cases where the medium velocity is a more significant fraction of the sound speed, such as in
outdoor sound propagation, a Parabolic Equation model including the wind velocity explicitly should improve its
accuracy. For the study of parabola a thee dimensional scale model was generated to study the effects under
computer.
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Simulation, the surface that was made was symmetric about a vertical axis

2.1 Study of sound propagation in homogeneous atmosphere with no air motion.
In the first case conducted for sound propagation in a homogeneous atmosphere with no air motion. The acoustic
source is located 3.4 m above the ground surface to avoid any reflected wave interference due to the spherical wave
front formation tendency of sound during is propagation. Thus the problem transforms to strictly axisymmetric with
no dependence, both the range and height steps are chosen to be one tenth of the wavelength. Figs.(a) and( b)
compare the resulting real and imaginary parts of the acoustic pressure respectively with the analytical results. An
analytical solution for the acoustic field of a point source in an unbounded, uniform atmosphere is given by
exp ikR
pfree r, z
R
Where R = r2
z
zs 2 is the radial distance from the source located at (0, 0, Zs) to the observer. Including
the reflection effect due to a ground surface, Cr is the reflection coefficient, the acoustic pressure at (r, z) can be
written as,
p r, z

exp ikR1
R1

Cr

exp ikR2
R2

It can be seen that the results match the analytical solutions very well. The resulting Sound Pressure Level (SPL)
also
matches
the
analytical
solution
very
well
as
shown
in
(c).
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2. 2 Study of sound propagation in homogeneous atmosphere with a uniform air motion
In the first case conducted for sound propagation in a homogeneous atmosphere with a uniform wind. The wind
velocity is set in a direction from −90_ to 90_ with a magnitude of M = 0.2 .As, this is not a realistic wind speed, but
such a high value of M was chosen to amplify the effect of the wind.

Where M is the Mach number in the x-direction, k is the wave number, x = (x, y, z) is the observer location,xs = (xs, ys,
zs) is the source location, g(x|xs) is the Green’s
Function,

and

2.3 Study of sound propagation in homogeneous atmosphere with a logarithmic air motion.
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Due to the friction of the ground surface, the wind profile is generally considered to be logarithmic in the boundary
layer of the atmosphere, and can be described by

v = A ln(z + 1.0)
Here A is a constant, and z is the height. If the wind direction is from −90 and 90 and only the wind magnitude varies
with height, the condition being symmetrical.

Acoustic source is located at 3.4 m. (a) Range axis in linear scale, and (b) range axis in logarithmic scale

Abhishek Verma, Sonia Chaudhary, Devender singh

121

INTERNATIONAL JOURNAL OF RESEARCH IN AERONAUTICAL AND MECHANICAL ENGINEERING

Vol.2 Issue.4,
April 2014.
Pgs: 117-126

2.4 Study of sound propagation in homogeneous atmosphere with rotating air motion.
In this case the magnitude of the wind velocity changes with height along with the direction of the wind that change
with height. In this case the propagation of waves is not symmetrical and a more significant wind shear is considered
with increased wind velocity varying with height. Contours of SPL difference between the 2D and 3D PE results at an
observer height z = 1.7 m for a monopole source located at zs = 3.4 m for the rotating wind case.

3. Construction of the panel
The main working component of the panel is the unit cell blocks and the absorbing membrane layer, which in combination
helps to absorb the intensity of the pressure of the sound waves by converting it into two forms of energy mainly vibration
form of noise that is present in the form of compression and rarefactions.

3.1 Cell blocks and their arrangement in panel
It is made of a three dimensional parabolic cavity whose focus is known. At the datum of the focus a flexible membrane of
conducting nature in placed ,it consists of a dielectric polar polycrystalline solid crystal namely Piezoelectric Crystal
(ammonium dihydrogen phosphate (NH4H2PO4) and quartz), whose crystals were formed previously (using crystallization
technique) to avoid any impurities from the supersaturated mixture and then those grown crystals were broken down into

.

smaller ones.
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Flexible membrane is placed in two layers to be able to form a crystal containing block .cell block were electrically
joined (different rows in series and cell blocks of row in parallel combination).
Thus forming a matrix of electric power providing cell blocks which in combination can provide a reasonable good
amount of charge with sufficient potential difference to run a small device with its power .
3.2 Absorbing membrane layer
This layer is made up of flexible fibers arranged in cross fashion so as to enable it to absorb all orientation vibrations.
Fibers used there are the combination of natural long fibers as well as artificial fibers (natural fibers and artificial
fibers include fiberglass and nylon fibers ) all the fibers used are of long length that helps them to produce large
amplitude vibration under excitation of sound waves. These vibrating fibers act as the damper of the remaining sound
that was penetrated from the unit cell block combination layer.

4. Working of Artificial Noise Convertor and Reducer Panel
During the period of high noise, the ANCRP interacts with the longitudinal pressure waves in the form of series of
compression of compression and rarefaction. These interacting waves vibrate the membrane of the cell block that
strikes the Piezoelectric Crystal, its dielectric crystals suffers of the differential mechanical stresses on its two faces .
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This crystal under mechanical stress produces the potential difference thus a mechanical force is converted into
electrical energy. That is made to flow through electric arrangement that increases its current and voltage.
Mathematically, the piezoelectric charge (strain) coefficients predict, for small stress (or strain) levels, the surface
charge density originated by external stress. In the charge mode and under conditions approaching a short circuit, the
generated charge density is given by:

(n=1, 2, 3)
Where D is the surface charge density developed, Q the charge developed, A the conductive electrode area, d3n the
appropriate piezoelectric coefficient for the axis of applied stress or strain and Xn the stress applied in the relevant
direction. The mechanical axis n of the applied stress (or strain), by convention, is 1 for length (or stretch) direction, 2
for width (or transverse) direction and 3 for thickness direction. In the voltage mode, the emf is given by:

emf = g3nFnt (n=1,2,3)
Where g3n is the appropriate voltage piezoelectric coefficient for the axis of applied stress and t the film thickness.
As Energy storage density for Piezoelectric crystal in high (Aggressive Maximum =335 (mJ/cm3) and Practical
Maximum =35.4 335 (mJ/cm3) ) thus able to provide sufficient energy for sensors and feedback systems.
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The remaining energy of the noise wave strikes the second layer and its fiber vibrates due to remaining energy and is
converted into heat these both layer thus reduces the noise generated due to artificial sources as result of human
activities and actions. This reduced noise energy level helps to avoid many health issues such as:
Hearing loss(Noise level above 80 dB gradually leads to permanent loss of hearing ability), A sudden noise (above
120dB) may cause damage tympanic membrane, It causes increased rate of heart beat, It increases cholesterol in
blood, Headache (by dilating blood vessels of the brain),Indigestion, Eye strain, Color blindness, Non auditory
Physiological Response ( stress, arousal response, cardiovascular effects, effects on the fetus), Disturbance of normal
domestic or educational activities, Creation of an undesirable living environment, Safety hazard, disruption of one's
attention processes, falling asleep , awakening, temporal pattern disturbance, psychological responses(respond with
anger), anxiety, irritability, and/or general emotional stress.

5. COST EFFECTIVENESS
The assembly developed using series and parallel combination of piezo-crystals is very cost effective. A single crystal
cell block costs around 23 – 25 Rupees, and hence the cost of whole assembly is very less. It is very encouraging to get
a good voltage and current at such a low cost at the same time utilizing the waste energy. So, the assembly improves
on the concern of cost effectiveness to a great extent and we are working on it to further improve upon the results of
the system.

6. CONCLUSION
The device is used to perform conversion of noise energy to electrical and heat energy by the use pizo-materials that
can convert the ambient vibration energy surrounding them into electrical energy. This electrical energy can then be
used to power other devices or stored for later use. This technology has gained an increasing attention due to the recent
increase in noise level from artificial sources as result of human activities and actions that includes :industrialized
urban life, pTransport vehicles (scooter, bikes, cars, buses, jet planes),Agricultural machines (tractors, lawn mowers,
harvesters),Defense equipment (tanks, artillery, rocket launching, explosions),Domestic gadgets (pressure cookers,
mixers, grinders, exhaust fan, air conditioner),Entertaining equipment (radio, record player, TV), Public address
system(music concert, demonstration),Construction & destruction work(blasting , bulldozing, stone crushing),
Celebration(crackers).all these sources produces a lot of ill effects that includes of physiological and physical damage
to living lives surrounding the source of noise.
Through this paper, we have proposed a new way to reduce the noise pollution other than the conventional ways like
Growing more tree, Apply law, rules and fine, Mixing noise with music and avoid the ill-effects of noise pollution .
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Implementation aspects focuses on the practical work carried out in this field of Piezoelectric Energy Harvesting. So
this idea can greatly help in reducing noise pollution and converting it into useful form like electric pulse energy.
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