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Abstract:

ANCRP or Atrtificial Noise convertor and reducer phis a device that may be helpful in reducing nbése of the
urban areas that mainly contains the voices ancitiins generated due to the artificial sourceseaslt of human
activities and actions. As the noise above a ceftaiel (thresh hold) on decibel scale is harméulthe living life
present in that area, both psychologically and ighyly if this interaction lasts for a longer pationay cause
serious and permanent damage to that interactidg. Adese ill-effects could be avoided by reduang finishing
the noise.These demands support the research in the aremssef pollution control and portable energy gernienat
methods. In this scope, ANCRP become a strong datelifor pollution control, energy generation atatage in
future applications.

This article describes the use of crystalline paysnin order to reduce noise and harvest energy frowanted

noise capable of producing dander to health ofifj\éreature in surrounding areas.

Keywords: Dielectric polar polycrystalline amorphous soligstals, Ammonium dihydrogen phosphate
(NH4H,PQ,), Decibel (dB), Dampers.

1. Introduction

As the machines are adding more and more in ouyeley life, due to the increasing demand of gkeple .The
level of pollution is increasing at very high @aSince the noise pollution is one of the typepaifution that is
having least cure and protections, even at ourndiviareas the level of noise is very high.
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Any person that remains in the long term conta¢hwuch level of noise is in high risk of physidlce damage
either of short term or permanently along with girgysical damage to ear's parts , heart ,formatdrgalvanic
skin, change in blood flow level rate ,cholesteleel malfunction etc.The main source of noise :ardustrialized
urban life, Transport vehicles (scooter, bikesschuses, jet planes),Agricultural machines (tract@wn mowers,
harvesters),Defense equipment (tanks, artillergkeblaunching, explosions),Domestic gadgets (prressookers,
mixers, grinders, exhaust fan, air conditioner)gg@ining equipment (radio, record player, TV), Ruladdress
system(music concert, demonstration),Constructiordestruction work(blasting , bulldozing, stone ting),

Celebration(crackers)

2. Study of the variation of pressure with various conditions of air velocity

As the intensity of the sound waves depends upemtagnitude and direction of the interacting wihne, teddies of
pressure are generated that is reveled with stéidyw® types of case study. The various surfacesstudied to
obtain the maximum concentrated amount of presatitbe fixed zone in the three dimensional spate most
dominating type of the surface showing fairly gomdults was the three dimensional parabolic surfatzn
concern was the randomness and the directior@litiie wave ,that produces a random locus of dlead points
when striking with the curvical shape ,as the palaproduce the same point for all the directicagk and it also
enlarges the area of accumulating the waves tlestidally effects the pressure of the resultimgralized high
pressure zone. The surface was generated for theuter analysis by using thé&Sauss-mapped form: (4@ ,
2tand ) that has the normal ( cos @ , sind) In rpostious research, two-dimensional (2D) modelshzen used
to represent three-dimensional (3D) acoustic praflag problems using an axisymmetric approximatibrhas
been assumed that the 2D models were sufficieatifhuthal variations in the medium were sufficigntteak.
However, previous acoustics research has found3affects should not necessarily be neglected3@hdhodels
are required in many situations. Thus, several 3ilets have been constructed for acoustics resebrdhese
models the effect of a mean current is consideledugh the use of an effective sound speed appaiiom in
which the current velocity component in the propiga direction is added to the local speed of sound
Consequently, when the current direction is perjmenar to the sound propagation direction, the entrvelocity is
treated as zero. Furthermore, even if the currelttcity is parallel to the sound propagation dimttthe effective
sound speed approach is just an approximation,hnikionly effective if certain conditions are sfiid. Since the
sound speed is usually much larger than the matmitdi the current velocity for air acoustics, tapproximation
can be effective. In cases where the medium vegldgi more significant fraction of the sound spemdh as in
outdoor sound propagation, a Parabolic Equationanimttluding the wind velocity explicitly should prove its
accuracy. For the study of parabola a thee dimeasiscale model was generated to study the efigutier
computer.
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Reflective property of a parabola

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 propagatioa homogeneous atmosphere with no air motion. aboeistic
source is located 3.4 m above the ground surfaegd@ any reflected wave interference due to ireescal wave
front formation tendency of sound during is progama Thus the problem transforms to strictly armgetric with
no dependence, both the range and height stepshasen to be one tenth of the wavelength. Figsu@) b)
compare the resulting real and imaginary parthefacoustic pressure respectively with the anallytiesults. An
analytical solution for the acoustic field of aposource in an unbounded, uniform atmospherevesngby

exp (ikR)

f ,Z) =
pfree (r,z) R

Where R 5/r2 + (z — zs)2 is the radial distance from the source locate®a0, Zs) to the observer. Including
the reflection effect due to a ground surface, the reflection coefficient, the acoustic presstrér, z) can be
written as,

exp(ikR1 exp (ikR2
o 2y = SPARRD o exp (KR2)

R1 R2

It can be seen that the results match the andlgadations very well. The resulting Sound Presduggel (SPL)
also matches the analytical solution very well as hoven 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 propagativa homogeneous atmosphere with a uniform wind. Wimel
velocity is set in a direction from90_ to 90_ witra magnitude of M = 0.2 .As, this is not a realistiod speed, but

such a high value of M was chosen to amplify tHeatfof the wind.
72 2
9(x[x,) = ha [ik(R ~ M7*(z - z,))]

Where M is the Mach number in the x-direction, knis wave number, x = (X, y, z) is the observeation,xs = (xs, Vs,

zs) is the source location, g(x|xs) is the Green’s

Function,Y = 1/ V1-— M? anqﬁ= 7\/72(1 - 19)2 . i (y - 99)2 T (Z - 29)2
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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 wprdfile is generally considered to be logarithrimiche boundary
layer of the atmosphere, and can be described by

v=AIn(z+ 1.0)
Here A is a constant, and z is the height. If tiedvdirection is from —90 and 90 and only the winegnitude varies

with height, the condition being symmetrical.
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Acoustic source is located at 3.4 m. (a) Rangeiadigear scale, and (b) range axis in logarithsgale
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2.4 Study of sound propagation in homogeneous atmosphere with rotating air motion.

In this case the magnitude of the wind velocityres with height along with the direction of thendithat change
with height. In this case the propagation of waigesot symmetrical and a more significant wind stisaonsidered
with increased wind velocity varying with heighto@ours of SPL difference between the 2D and 3Dd2klts at an

observer height z = 1.7 m for a monopole sourcatixtat zs = 3.4 m for the rotating wind case.

M=0.2, z=1.7m
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SPL difference
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3. Construction of the pand

The main working component of the panel is the galt blocks and the absorbing membrane layer, lviiccombination
helps to absorb the intensity of the pressure efsttund waves by converting it into two forms oémgy mainly vibration
form of noise that is present in the form of conggien and rarefactions.

3.1 Cell blocks and their arrangement in pane

It is made of a three dimensional parabolic cawibyose focus is known. At the datum of the focuteailile membrane of
conducting nature in placed ,it consists of a digle polar polycrystalline solid crystal namelyePoelectric Crystal
(ammonium dihydrogen phosphate (MHPO,) and quartz), whose crystals were formed previogssing crystallization
technique) to avoid any impurities from the supenrsded mixture and then those grown crystals vibeoken down into

smaller ones.
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Flexible membrane is placed in two layers to be ablform a crystal containing block .cell blockreeelectrically
joined (different rows in series and cell blocks@iv in parallel combination).

Thus forming a matrix of electric power providinglicblocks which in combination can provide a rewsse good
amount of charge with sufficient potential diffecerto run a small device with its power .

1] i

Artificial Noise Convertor and Reducer Panel (ANCRP)

3.2 Absorbing membrane layer

This layer is made up of flexible fibers arrangedioss fashion so as to enable it to absorb @htation vibrations.
Fibers used there are the combination of naturad fibers as well as artificial fibers (naturdders and artificial
fibers include fiberglass and nylon fibers ) aletfibers used are of long length that helps therpromluce large
amplitude vibration under excitation of sound wavisese vibrating fibers act as the damper of émeaining sound
that was penetrated from the unit cell block coration layer.

4. Working of Artificial Noise Convertor and Reducer Panel

During the period of high noise, the ANCRP intesawith the longitudinal pressure waves in the fafseries of
compression of compression and rarefaction. Thetaicting waves vibrate the membrane of the deltkbthat
strikes the Piezoelectric Crystal, its dielectiigstals suffers of the differential mechanica¢sses on its two faces .
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This crystal under mechanical stress produces ttenpal difference thus a mechanical force is ested into
electrical energy. That is made to flow througtctle arrangement that increases its current aftage.
Mathematically, the piezoelectric charge (straiogfficients predict, for small stress (or straieyels, the surface
charge density originated by external stress. énctarge mode and under conditions approachingr sincuit, the
generated charge density is given by:

D=%=dyF, (n=1,2,3)

WhereD is the surface charge density develop@dhe charge developed the conductive electrode ared, the
appropriate piezoelectric coefficient for the agfsapplied stress or strain ax{ the stress applied in the relevant
direction. The mechanical axisof the applied stress (or strain), by conventisri, for length (or stretch) direction, 2
for width (or transverse) direction and 3 for tmelss direction. In the voltage mode, the emf isgiby:

emf = gsnFit (n=1,2,3)

Wheregs, is the appropriate voltage piezoelectric coeffitifiem the axis of applied stress anthe film thickness.
As Energy storage density for Piezoelectric cryatahigh (Aggressive Maximum =335 (mJ/cm3) and Ecat
Maximum =35.4 335 (mJ/cth ) thus able to provide sufficient energy for sens and feedback systems.
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The remaining energy of the noise wave strikessteond layer and its fiber vibrates due to remgiinergy and is
converted into heat these both layer thus redusesnbise generated due to artificial sources agltre§ human
activities and actions. This reduced noise enexggllhelps to avoid many health issues such as:

Hearing loss(Noise level above 80 dB gradually $etmpermanent loss of hearing ability), A suddeise (above
120dB) may cause damage tympanic membrane, It gdnoseeased rate of heart beat, It increases deobksn

blood, Headache (by dilating blood vessels of thain,Indigestion, Eye strain, Color blindness, Nauditory
Physiological Response ( stress, arousal respoasgipvascular effects, effects on the fetus), Dsince of normal
domestic or educational activities, Creation ofumdesirable living environment, Safety hazard, son of one's
attention processes, falling asleep , awakeningpéeal pattern disturbance, psychological respdrsssond with
anger), anxiety, irritability, and/or general enootal stress.

.
- -
i

04‘ | e
Swets Vol TRT B - S, i .
Artificial Noise Convertor and Reducer Panel (ANCRP)

5. COST EFFECTIVENESS

The assembly developed using series and paratebic@tion of piezo-crystals is very cost effectigesingle crystal

cell block costs around 23 — 25 Rupees, and hémcedst of whole assembly is very less. It is \@rgouraging to get
a good voltage and current at such a low costeaséime time utilizing the waste energy. So, theraby improves

on the concern of cost effectiveness to a greanexnd we are working on it to further improve mipbe results of
the system.

6. CONCLUSION

The device is used to perform conversion of noisergy to electrical and heat energy by the use-miaterials that
can convert the ambient vibration energy surroupdivem into electrical energy. This electrical gyecan then be
used to power other devices or stored for later Tisis technology has gained an increasing atterdice to the recent
increase in noise level from artificial sourcesrasult of human activities and actions that inchidadustrialized
urban life, pTransport vehicles (scooter, bikess chuses, jet planes),Agricultural machines (ts;tlawn mowers,
harvesters),Defense equipment (tanks, artillergkeb launching, explosions),Domestic gadgets (pressookers,
mixers, grinders, exhaust fan, air conditioner)d@ining equipment (radio, record player, TV), Ruladdress
system(music concert, demonstration),Constructiondd&struction work(blasting , bulldozing, stone ting),
Celebration(crackers).all these sources produdesd ill effects that includes of physiologicah@ physical damage
to living lives surrounding the source of noise.

Through this paper, we have proposed a new wagdoace the noise pollution other than the coneaali ways like
Growing more tree, Apply law, rules and fine, Miginoise with music and avoid the ill-effects of s®ipollution .

Abhishek Verma, Sonia Chaudhary, Devender singh 125



Vol.2 Issue.4,

April 2014.
Pgs: 117-126

Implementation aspects focuses on the practicak warried out in this field of Piezoelectric Energgrvesting.So
this idea can greatly help in reducing noise pmutind converting it into useful form like electpulse energy.
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