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ELIMIN ATE THE NOISE OF WIND POWER PLANTS BY ANTIPHA SE

POKORNY, VJiktor] & M ISAK, S[tanislav]

Abstract: The basic issue obur solution isa noise geneiad by
the transfomer operation. If we ignore the construtional
intervention ino the transfamers, we can mceed to the mblem
with active &d passive sation. The pasve solution en be
covers, rubbesilent blocks ad eliminationdue to construabn of
the building.Our proposed dution for this problem is onactive
base by sendg an identicalacoustic signaturned to antiphase,
to the machiery causing arundesirable nae effects. Durig the
optimal settig of this anti-plase there is a adlict of the wae and
acoustic shun fault which should cancelall noise adwities
expanding bytie ar during thte optimum coditions.
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1. INTRODUCTION

Currently,the health of timan populatio in any activiy is a
priority of human pursuit. hdivisible facts having an dverse
impact on te human orgaism is a parat noise arond us.
Human physilogy is not adpted to dealwith noise emisons,
which curretly man prodces, thereforeare issued rders,
regulations ah directives gaerning the nae level to hman in
various activies in variousareas. The mi of designerss the
parasitic nois@s possible toliinate.

2. PARASITIC NOISE OF ELECTRICAL DEVI CE

Methods 6 elimination ca be divided inb three basic sysms:

1) Constructional

2) Passive systas

3) Active system
Adl) Constrational: system$ieading to basiessence of pasitic
sounds for ez electrical deiee. Interventios for eliminateitself
relate to constiction and devlepment groupand projectors.
Ad2) Passivesolutions arecovered, therubber damper and
elimination usg the buildhg structure. Mchine noise an be
reduced by ansolidating allthe proper pas, different catings,
insulation coe's.
Ad3) Active gstems are desés capable of ishinating noisesuch
as using angghase. (Chmelilat al., 2003)

3. ANTIPHASE

To undertand the systa is important® know basic, amely
waves alonePhase of the ave is a dimesionless quantt that
determines theelation variabe waves, (e.glisplacement rige) at
that place antime and to thetate variablest@racteristic wees in
temporal andypatial origin. Bependence chacteristic of vaiables
determines th shape of ,wees” regadlessof its dissemiation.
Phase is a pameter, whichdepends on théming charaatristic
values in a fied location,which the wavepasses, respieely
spatial field clracteristic vales for a fixednoment in timeNoise
S0 we can cdpre by the cure demonstratdisplacement irime.
Anti-phase isurning the currat signal o 180°

The result of he exact antphase is an absate deduction b
both signals and trefore their conplete eliminaibn. (Chu at al.
2001)

4. SYSTEM EL IMINATION OF NOISE USING
PHASE OPPOSITION

System consistsf measuringmicrophone thiits high-qualiy
eledro-acoustical anverter receive the noise sigihand changig
it to a sinusoidal vitage curve, itd received by th system, whik
inverts the signal.nverted signals moved exacyl by half perial.
This part is the mg important ad also must benade with grea
acarragy becausphase shift mearthe misoperatin of equipment
This just turned adh shifted signals amplified byan amplifier ax
it is radiated to sigal of noise, Figl. (Tomlinson &al., 2009)

Fig.1 The block digram of noise-émination by atiphase
5. ACOUSTIC EMISSIONS WIND POWER PLANTS

The causes afoise emitted fim operating \ind turbines oa
be divided into tvo categories:aerodynamicard mechanical
Aerodynamic noisas produced byhe flow of airover the blades
The primary source of mechanidanoise are thgearbox and
gererator. Mechartial noise is trasmitted alongthe structure o
theturbine and is rdiated from its arfaces.

Aerodynamic nise originatesrom the flowof air around tke
blades. This type fonoise generallincreases witlip speed or fi
sped ratio. It is boadband in chacter and is tyjeally the larges
souce of wind tubine noise. Wen the wind $ turbulent, ta
blades can emitdw-frequency noise as theyare buffeted i
changing winds. Ifthe wind is distirbed by flow apund or throub
a taver before hittig the bladesah a downwindurbine design)
the blade will crete an impulsie noise eventime it passe
through the ‘wind kadow' of the tever. (Manwell &al.;2002)

Mechanical nize originatesfrom the reldve motion @
medanical compoents and the yhamic respoge among them
Themain sourcesfasuch noise iade: GearboxGenerator; Yav
drives; Cooling fas; Auxiliary equpment (e.g., hyraulics).

Since the emted noise is ssociated withthe rotation
medanical and ektrical equipnent, it tends tobe tonal (ofa
common frequeng) in charadr, although it may have a
broadband compamnt. Fa exanple, pure tonesan be emitig
from the rotationalfrequencies oshafts and gemators, and th
mesing frequencie of the gears.

In addition, théhub, rotor, andower may acts loudspeakers
trarsmitting the mehanical noiserad radiating it.The transmissio
path of the noisecan be atborne or structuresorne. Ar-borne
means that the nae is directly popagated fronthe componen
surfece or interior mto the air. Strature-borne naoge is transmitte



along other structural components before it is radiated into the air.
(Manwell at al., 2002), (Krej¢i at al.,2009)

5.1 The intention to eliminate the noise of wind power plants.
Eliminating the noise of wind power plants is much more
complex than for electrical devices such as transformer already
mentioned. Unlike a transformer which is roared by constant
frequency and intensity noise in it does not markedly change, noise
of wind power plant is variable. To the noise of wind power plant is
reflected as a mechanical and aerodynamic components and
pressure weather and other natural influence. Carry out such as
elimination is much more complicated and will need to focus on a
specific frequency area which is the worst for human. These
frequencies are from previous physiological surveys already
established and move especially on the field of infrasound and then
in audible range of frequencies around 300 and 2000Hz. We split a
possibility of elimination in the three basic solutions that can be
combined and also to modify and expand. (Krejéi at al.,2009)

(1) Device to eliminate noise using antiphase placed besides
houses

The intention is to create an acoustic wall that might be part of
such farm buildings or garages which would be placed in facilities
for parasitic signal and then broadcasts the identical signal in anti-
phase to wind power. This device would be most energy-intensive,
but it would be able to cover a larger number of objects.

(2) Device to eliminate the noise by a counterweight located
directly in the construction of power wind plant

In this solution is intended to be placed directly into antiphase
eliminator walls of the building. This solution is less energy
intensive and does not interfere with other construction in the
countryside, but it most economically. It would thus need to equip
all homes affected by the incident noise of wind power plant.

(3) Installations for the elimination of noise with phase opposition
incorporated into the constraction of wind power plant

Certainly the most interesting and also most complex solution
is to equip anti-phase eliminator directly in the manufacture. This
idea includes for example equipment rotor blades grooves, which
were phase opposition, for example, the mechanics of power plant.
With narrowing of grooves would be offset by differences in the
frequency and the rotor rotation. Another possibility is tuned
bearings. This means that the contact surface of rolling elements
and inner ring bearings deliberately created a groove, which would
in turn generate the same sound the rest of the mechanism. The
question remains how to comply with the phase shift by 180°. Such
a system would most thrifty and most economical.

6. MEASUREMENT AND ACOUSTIC TESTING

Simulations were carried out in anti-phase action in software
environment. The entire test consisted of a two mono tracks which
were imported into the audio signals with frequency of 1kHz.

It was necessary to select the signal from which the following
measurements will be read. Because dB is the relative unit and the
signal was measured by standard acoustic VU meter, we chose a
baseline -6dB. Signal to stop was import as data, as well as all
subsequent transactions are made only as a software step, than the
signal could be distorted by electronic components or external
interference. This signal has been enlarged so that it was possible to
make precise displacement signal half period, thus achieving
absolute anti-phase. The initial tests were carried out intentionally,
but only a partial shifting. Thus the first test was conducted with the
shifting of quarter-period, this situation in this artificial
environment cause a decrease by 3 dB so to 9dB.

In current practice, the status was inadvertent, because it would
not only have no effect, but the speaker would produce the same
negative noise.

Fig. 2 shows basic devices for measurement of noise and
testing system of anti-phase generation.

Fig. 2 Measurement and testing system for anti-phase

Final and most important test was complete, turn signal and the
absolute anti-phase. The proof is the absolute phase opposition VU
meter which reached the level — 78dB, Fig 3.

Fig. 3 Decrease of noise to -78db

Now we perform tests in laboratory and computer
environment. We developed many devices that provide precise
measurements and acoustic tests.

7. CONCLUSION

This researching leads to improve the system for eliminate
noise of wind power plant by using of anti-phase system at the
level of practical use. Now we are testing that anti-phase system at
small wind turbine which is located at VSB-TU Ostrava campus.

Our proposed solution to this problem is on an active basis.
With the broadcast identical sound signal rotated to anti-phase in
the equipment causing unwanted noise effects. With optimal
settings for this anti-phase there is a conflict of wave and so-called
acoustic short, which would distraction in optimum conditions
noise exposuring airborne.
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