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METHODOLOGY OF THE ACOUSTIC EXPERIMENT FOR STUDYING
THE AERODYNAMIC NOISE OF WIND TURBINE BLADE SEGMENTS

Purpose. This work focuses on developing and implementing the methodology for studying the aerodynamic
noise generated by the rotor of a wind turbine. The acoustic characteristics of this noise are analyzed using a blade
segment with NACAO0012 airfoil. The study addresses the ongoing challenge of reducing wind turbine noise in renew-
able energy systems.

Methodology. The acrodynamic noise of a wind turbine blade segment was experimentally investigated under
laboratory conditions in an anechoic chamber. The measurement procedure complies with the national standard
DSTU GOST ISO 5725-1:2005.

Findings. The paper provides a brief overview of existing approaches to studying aerodynamic noise from wind
turbines and presents a custom-designed experimental setup for studying acoustic noise characteristics of blade seg-
ments in an anechoic chamber. A method is proposed for analyzing both the acoustic signals of interest and the
background noise components. Sound pressure levels were measured, and spectral characteristics of the noise gener-
ated by the blade segment with NACAO0012 airfoil were analyzed in the presence of background noise. The method
demonstrated effective operability for laboratory-based acoustic studies.

Originality. The proposed method represents an original approach that differs from the traditional ones, in which
test sections are integrated into an anechoic acoustic environment. Unlike conventional methods that assume a sta-
tionary model position and reversed flow conditions, this setup simulates the rotational motion of the blade airfoil.
This enables a more realistic replication of operational rotor conditions and yields experimental data that better reflect
actual aerodynamic noise behavior.

Practical value. The developed methodology and experimental setup are applicable to parametric studies of vari-
ous blade profiles to identify noise-reducing blade modifications. The results are also valuable for validating numeri-
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Introduction. The policy of sustainable develop-
ment and decarbonization of the energy sector encour-
ages the advancement of alternative energy technolo-
gies, particularly through the increased deployment of
wind turbines. According to forecasts, by 2050 global
wind generation will reach 18,300 TWh, with an aver-
age annual growth rate of 8 % [1], and wind power
plants will provide up to 31 % of global electricity pro-
duction, positioning wind energy as one of the key
sources of renewable power. However, the operation of
wind turbines is associated with the problem of aerody-
namic noise, which occurs due to the interaction of
turbine blades with the air flow. This noise negatively
affects the environment and creates discomfort for
people living or working near wind turbines [2]. In
most countries where wind energy is actively develop-
ing, the level of aerodynamic noise from wind turbines
is limited to a value of up to 55 dB [3]. Therefore, when
designing wind power plants, it is important to predict
the noise level from different modifications of wind
turbines and to find methods for reducing the noise
pollution.
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The sources of wind turbine noise can be categorized
as either mechanical or aerodynamic. The impact of
mechanical noise can be mitigated through precise
component manufacturing, the use of vibration-absorb-
ing materials and the efficiency of maintenance. In con-
trast, acrodynamic noise arises from the interaction of
the airflow with the turbine blades, in particular through
the formation and development of vortex structures in
the boundary layer and their subsequent interaction
with the blade elements. These vortices induce acoustic
vibrations, which are subsequently radiated into the sur-
rounding environment.

Mitigating the influence of aerodynamic factors on
noise generation requires an in-depth investigation of
acoustic processes using both theoretical and experi-
mental methods. The correctness and reliability of such
studies largely depend on the justified choice of the ap-
propriate methodology and the conditions for its imple-
mentation.

This study briefly analyzes the problem of noise gen-
eration by wind turbine blades and proposes a novel
methodology for conducting acoustic experiments,
which allows studying the influence of vortex structures
and blade profile parameters on the characteristics of
aerodynamic noise.
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Literature review. Currently, there is a fairly large
number of articles devoted to modeling the processes of
generation and propagation of aerodynamic noise from
wind turbines. The survey of key works in this area is pre-
sented, notably, in [4, 5]. The complexity of modeling
arises from the multifactorial nature of the phenomenon,
which encompasses a wide range of physical mechanisms
responsible for noise generation. The main ones are re-
lated to the behavior of the boundary layer, transition to
turbulence, the formation of vortex structures, and their
further development. Table summarizes the main aerody-
namic noise generation mechanisms according to [6, 7].

Therefore, it can be concluded that the main mecha-
nisms of aerodynamic noise generation are: the devel-
opment of the boundary layer, the appearance and evo-
lution of turbulence around the streamlined surface,
and the interaction of turbulent structures with the trail-
ing edge of the blade.

Aerodynamic noise can generally be classified into
two main categories: broadband noise and tonal noise,
each exhibiting distinct characteristics. Broadband
noise spans a wide frequency range without prominent
peaks and is typically perceived as a low-frequency hum.
It is primarily generated by stochastic turbulent process-
es. Tonal noise, by contrast, contains distinct frequency
components (tones) and is characterized by narrowband
spectral peaks. It often resembles high-pitched sounds
such as buzzing or whistling and is generally considered
more disturbing to the human ear.

The modern approach to the study of wind turbine
aerodynamics is based primarily on numerical model-

ing, which has become the main tool in this field. Nu-
merical methods provide the ability to conduct large-
scale studies with acceptable accuracy and optimal re-
source consumption [8]. The complexity of such models
varies from semi-empirical models [9], and models
based on simplified theories and meshless approaches
[10, 11], to computational fluid dynamics (CFD) ap-
proaches based on the Navier-Stokes equations [12, 13].
Recently, machine learning-based approaches have
been developed for acoustic optimization of wind tur-
bines [14]. At the same time, the reliability of such com-
putations directly depends on their validation based on
experimental or field data. Therefore, experimental
studies remain an independent and powerful tool that
allows for the identification of complex physical mecha-
nisms that are inaccessible to full-fledged numerical de-
scription. In particular, when studying the mechanisms
of aerodynamic noise, the experiment is a key source of
reliable information.

Among the main approaches to reducing aerody-
namic noise from wind turbine blades, passive methods
currently predominate, including blade profile optimi-
zation, trailing edge modifications, and the use of spe-
cialized inserts or coatings [15]. The evaluation of these
noise mitigation strategies is not possible without ex-
perimental investigations, which are essential for vali-
dating and improving noise reduction techniques.

Field measurements of noise emitted by small wind
turbines have been conducted in several studies. For in-
stance, [16] reports on a three-bladed wind turbine in-
stalled on the roof of an insulated high-rise building,

Table
Mechanisms of aerodynamic noise generation
No Scheme Description
1 boundary layer | The interaction of turbulent vortices in the oncoming airflow with the leading edge
U ¢ J’; 3 :: of the. blade generates broadbandhlow-frequency noise (up to 1,009 Hz). This type
3 e——— of noise strongly depends on the intensity and scale of atmospheric turbulence
turbulence in oncoming flow
2 boundary layer —— Noise resulting from the interaction of the turbulent boundary layer with the sharp
Ty trailing edge of the blade. This noise is broadband in nature with a peak frequency
- e in the range of 500—1,500 Hz and is the dominant source of noise in wind turbines
turbulent eddies
3 At certain angles of attack, the phenomenon of flow separation from the blade
8] ) surface may occur, the flow becomes significantly unsteady, which causes
= 5 broadband sound radiation
turbulent eddies .- o
in separated flow
4 boundary layer When the blade profile features a blunt trailing edge, a von Karmén vortex street
) may form downstream, producing tonal noise. This tonal component is dependent
= TS\ on the trailing edge geometry and the Reynolds number
Karman vortex street
5 laminar At low Reynolds numbers, the boundary layer may remain laminar across the
bo/undar)ﬁyer 2= blade surface. However, the instability of this laminar layer can resonate with
» trailing edge noise, resulting in significant tonal noise emissions. This effect is
e —’/? especially pronounced in small wind turbines
6 The tip vortex is generated by the pressure difference between the pressure and
suction sides of the blade. Its interaction with the trailing edge produces high-
% frequency broadband aerodynamic noise. Since the frequency of this noise falls
N within the range of human hearing, it is a major contributor to perceived noise
tip vortex discomfort caused by wind turbines
72 ISSN 2071-2227, E-ISSN 2223-2362, Naukovyi Visnyk Natsionalnoho Hirnychoho Universytetu, 2025, N° 4



where sound power was measured for different blade
profile configurations. Field studies of low-power (1 kW)
turbine noise were also conducted in [17] to compare
turbine noise with environmental noise.

A significant challenge in field measurements is iso-
lating turbine-generated noise from other environmen-
tal sound sources, which can result in inaccuracies in
estimating aerodynamic noise levels. Moreover, weather
conditions such as wind speed, humidity, and air tem-
perature can affect measurement accuracy, posing
methodological challenges in controlling and account-
ing for these variables.

Most researchers studying aerodynamic noise from
blades use wind tunnels.

For example, [18] experimentally examined the
noise generated by blades with trailing edge cracks using
a NACA 0018 airfoil at various angles of attack and flow
velocities. Acoustic measurements were performed with
microphones positioned around the airfoil. The ob-
tained data were analyzed to identify a correlation be-
tween the noise characteristics and the presence or size
of cracks on the trailing edge of the blade.

The experimental technique for acoustic measure-
ments of wind turbine aerodynamic noise in the far field
using a microphone setup is described in detail in [19].

The methodology and technique of the aerodynamic
experiment for the study and measurement of airfoil
noise in the wind tunnel of the Institute of Aerodynam-
ics and Gas Dynamics of the University of Stuttgart are
discussed in [20]. The authors conducted experimental
studies on scaled models of wind turbines in a wind tun-
nel, using a microphone array to localize and evaluate
noise sources. The results showed that the use of a mi-
crophone array is an effective method when studying the
noise spectra of wind turbine blades.

A detailed investigation of tonal noise generated by a
modified NACA 0012 airfoil was carried out in an open-
type wind tunnel in [21]. The study demonstrated that
the application of porous inserts can effectively reduce
the tonal noise level.

It is important to note that acoustic experiments
conducted in wind tunnels are technically demanding
and require specialized laboratory equipment to mini-
mize the influence of reflected sound waves. This often
involves the use of specialized wind tunnels with test
sections situated within anechoic acoustic environ-
ments. The methodology for performing such experi-
ments is comprehensively described in [22].

In summary, the methodology for laboratory studies
of aerodynamic noise from wind turbine blades is gener-
ally well developed; however, its accuracy and applica-
bility still require further refinement. Specifically, the
measurement results depend to a large extent on the
configuration of the microphone setup, namely on their
location and resolution. These parameters affect the
ability to accurately localize noise sources, especially on
blades that rotate rapidly in real conditions. The acous-
tic characteristics of the noise depend on the Reynolds
number, which determines the flow regime around the
blade, as well as on the conditions of a particular experi-
ment, such as the flow velocity and the geometry of the
model. Also, one of the key problems is to extract the
aerodynamic noise of the blades from the background
noise of the wind tunnel and the influence of vibrations

of the stand, which can distort the results. These limita-
tions emphasize the need to develop the methodology of
acoustic experiments, in particular to find effective solu-
tions to reduce the tonal noise that is characteristic of
the operation of wind turbine blades.

It is also important to highlight that wind tunnel
experiments are typically conducted based on the
principle of stationary blowing, where the blade model
(or its segment) remains fixed while airflow is used to
simulate blade movement. This approach differs from
real operating conditions, in which the blades rotate
within the atmosphere, complicating the direct appli-
cation of experimental results to full-scale, real-world
structures.

Purpose. This work aims to develop and refine a
methodology for investigating aerodynamic noise
generated by wind turbines, with a focus on analyzing
the acoustic characteristics of noise produced by a
blade segment featuring a NACA 0012 airfoil. Al-
though this symmetrical profile is not commonly em-
ployed in practical wind turbines due to its aerody-
namic properties, it was selected as a test object be-
cause of its simple geometry and the abundance of
available reference data.

The proposed methodology is based on experiments
conducted within an anechoic chamber. Unlike the tra-
ditional methods that typically use wind tunnels with
stationary blowing of the model, this approach employs
a rotating test model of a wind rotor segment. This setup
allows for significant simplification of the experimental
arrangement while maintaining accurate modeling of
physical processes, particularly the aerodynamic noise
generated by blades under conditions closely resembling
real operational environments.

Methods. To study the spectral characteristics of
wind turbine blade noise, a special experimental setup
was developed at the National Technical University
“Dnipro Polytechnic” (Dnipro, Ukraine). To minimize
the influence of external noise sources and sound waves
reflected from the walls, the setup was placed in an an-
echoic chamber with dimensions of 3.8 X 3.8 X 3.2 m,
the walls of which were covered with sound-absorbing
materials.

The experimental setup consisted of a model of an
aerodynamic blade segment, a mechanical part and a
measuring unit. A schematic view of the setup is pre-
sented in Fig. 1.

The mechanical part of the setup consisted of an
electric drive that rotated a rod with an experimental
model attached to its end. The model was placed be-

End plates
S Aerodynamic casing

-

Test sample ~——__ Balancing weight

YW

74 ™ Electric drive
Test microphone

Fig. 1. Scheme of an experimental setup for studying the
aerodynamic noise of a wind turbine blade segment
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Fig. 2. Blade test segment model with a variable-span
chord

tween two end plates to prevent the formation of end vor-
tices due to the effect of air flow at the ends. A balancing
weight was attached to the opposite end of the rod.

The measuring unit consisted of a sound level meter
SV 971A1 of IEC 61672-1:2013 class, which allows mea-
suring noise in the frequency range of 5 Hz—20 kHz. The
device is equipped with a pre-polarized condenser micro-
phone ACO SV 7152 1/2” with a nominal sensitivity of
32 mV/Pa. During the experiments, the sound level meter
was placed stationary. The sensor was located in a plane
parallel to the plane of the model’s movement trajectory
at a specified distance from the test sample. The results
were processed using specialized software SVAN PC++.

By 3D printing, models of test segments of the blade
were made: a straight segment with NACAO0012 profile
with a chord length of 10 cm and a segment with a vari-
able-span chord with an average length of 21.5 cm
(Fig. 2). The dimensions of the test segment models are
chosen to avoid the need for scaling and to match the
parameters of the middle and end parts of the blades of
small and medium wind turbines.

Fig. 3 shows a working version of mounting the blade
segment model on a measuring stand with end plates.

A series of experiments was conducted to verify the
operability of the methodology and ensure the repeat-
ability and convergence of the obtained experimental
data using the provisions of DSTU GOST ISO
5725-1:2005 by the example of a segment with
NACAO0012 profile with a chord length of 10 cm.

Fig. 3. The blade test segment model mounted on a mea-
suring stand

During experimental studies, the microphone of the
sound level meter was placed at a distance of 0.1 m from
the level of the trailing edge of the segment. The speed
of rotation of the rod provided the linear speed of move-
ment of the test segment equal to v = 24 m/s, the angle
of attack was 0°. Aerodynamic noise measurements
within one experiment were carried out for 5—10 sec-
onds. The duration and position along the time axis of
the observation interval corresponded to a separate pas-
sage of the model over the microphone. The duration of
the observation interval was chosen in accordance with
the distance traveled by the blade segment, which was
taken to be equal to the length of the profile relative to
the moment of passage of the trailing edge of the test
segment over the microphone.

An important task is to extract the necessary fre-
quency components of noise, to analyze the influence of
a specific source. For this, spectral analysis is used based
on the Fast Fourier Transform (FFT) algorithm, with a
resolution of 12 Hz. Let x(7) be the output signal, n(f) —
the background noise, and s(7) — the useful signal that
needs to be extracted. Then, the relationship can be ex-
pressed as follows

x(£) = s(f) + n(t) x(t) = s(t) +n(t) ,

where ¢is time. According to the Fast Fourier Transform
algorithm, after transformation, the signals are repre-
sented in the frequency domain as

X(f) =S() + N,

where X(f), S(f), N(f) are the amplitude spectra of the
corresponding signals. Estimation of the spectrum of
the useful signal after noise removal is

S(f)=X(f)-o-N(f),

where a is a coefficient that determines the level of noise
reduction (usually 1 <a < 2). Ifthe spectrum after subtrac-
tion has negative values, the following correction is applied

S(f)=maXI:|X(f)|—a.|N(f)|’O:|,eiLX(f)’

where ZX(f) is the phase of the original signal. After
this, the inverse Fourier transform is performed

s)=F[S(N]= j S(f)-e*df.

Power spectral density (PSD) p obtained from the
measurements was converted into sound pressure level
(SPL) in dB.

SPL=20-log,, [ﬁ}
P

0

where p, is the reference value of the sound pressure am-
plitude is 20 pPa.

The convergence of the experimental results was es-
tablished based on the assessment of the average relative
deviation of the sound pressure level D, by analyzing the
change in the value of the averaged spectrum over a sub-
set of measurements. The convergence of experimental
studies was assessed by averaging the results over 20 ob-
servation intervals. Fig. 4 shows the change in , depend-
ing on the number of observation intervals over which
averaging was performed.
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Convergence of FFT spectra
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Fig. 4. Results of convergence studies (markers — experi-
ment; line — average value)

As can be seen from the data in Fig. 4, after averaging
over 16 measurements, the average deviation value be-
comes less than the level of 0.25 dB, which was taken as
the threshold value. And the signal changes between
neighboring points AD,= D, — D,_, are less than 0.05 dB,
which can be considered quite acceptable. This approach
to analyzing the convergence of experimental data results
complies with the standards for measurements in acous-
tics and vibration testing ISO 3745:2012, IEC
61260-1:2014. According to these standards, a deviation
of less than 1 dB is acceptable for laboratory conditions.
Therefore, in the future, in order to reduce the influence
of random fluctuations and to increase the reliability of
the data, the results of the noise spectra are presented as
averaged values over 20 observation intervals.

To reduce the influence of the noise of the electric
drive on the measurement results, a soundproofing
screen was installed between the drive and the sound
level meter. Fig. 5 presents the FFT spectra of the
background noise in the “quiet” anechoic chamber
and the noise of the operating drive of the experimental
stand.

As shown in Fig. 5, the frequency distribution of
background noise in the chamber exhibits no distinct
peaks; however, the sound pressure level increases in the
low-frequency range, reaching 35 dB at 100 Hz. In con-
trast, the experimental results indicate that the noise
level of the electric drive exceeds the background noise
in the frequency range of 800—2,000 Hz, with a maxi-

Frequency spectra
. R R

= Background noise in anechoic chamber
= Noise with running motor
Noise with soundproofing screen

~
30

102 10° 104
Frequency (Hz)

Fig. 5. Assessment of the sound pressure level of various
noise sources

mum peak of 25 dB. The use of a soundproof screen be-
tween the drive and the microphone effectively mini-
mized the influence of the drive noise, which, on aver-
age, exceeded the background level by less than 5 dB,
with a brief peak of 20 dB.

A repeatability study was carried out using the
NACAO0012 airfoil with a chord length of 10 cm, based
on data from three experimental series conducted on
different dates with intervals of 52 and 2 days, respec-
tively (Fig. 6).

The results presented in Fig. 6 demonstrate both
qualitative similarity in the spectral shape and quantita-
tive stability. All three series exhibit a consistent spectral
profile: a decline from low to high frequencies with a
pronounced rise in the mid-frequency range (~1—2kHz).
The main peaks and dips appear in all series, with only
minor amplitude variations (approximately 1—3 dB).
The amplitude characteristics remain stable across all
measurements. The maximum deviation observed in the
low-frequency region for Series 1 may be attributed to
changes in environmental conditions such as tempera-
ture, humidity, or background noise. Overall, the repeat-
ability of the experimental results is confirmed.

Results. The test results confirm the functionality
and viability of the developed method for measuring
acoustic noise generated by wind turbine blade seg-
ments. This method was applied to investigate tonal
noise produced by a blade segment featuring a
NACA 0012 airfoil profile with an average chord length
of 21.5 cm.

A critical step in the acoustic measurement process is
isolating the noise generated by the test object from the
background noise of the experimental setup. To achieve
this, the experiments were conducted in two phases.
First, the background noise in the chamber was record-
ed without the model installed. Then, acoustic mea-
surements were taken with the model in place. The re-
sults of background noise filtering, starting from 100 Hz,
are presented in Fig. 7.

The signal (blue curve) clearly shows local increases
in the noise level in the range of ~500—1,200 Hz, which
is due to the presence of tonal components. The back-
ground noise is much lower, on average by about 10 dB,
and more uniform. It can be noted that the influence of
the background noise of the experimental stand on the
measurement results is generally relatively small and
does not have a qualitative impact. Information in the

Repeatability Study of Frequency Spectra
60

— Experiment Series 1
w—— Experiment Series 2

Experiment Series 3

50

40

30

SPL (dB)

20

0
10? 10° 10
Frequency (Hz)

Fig. 6. Results of repeatability tests
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Background Noise Filtering (from 100 Hz)
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Fig. 7. Result of filtering averaged FFTS5 noise spectra of a
test segment with NACA 0012 profile with an average
chord length of 21.5 cm, moving at a speed of 10 m/s
with an installation angle of 5°

tonal noise range is determined, which allows further
analysis of the source characteristics.

Fig. 8 presents a spectrogram of the aerodynamic
noise recorded over a 2.6-second interval using a sound
level meter.

The spectrograms shown in Fig. 8 display clearly de-
fined peaks in the sound pressure level (SPL) distribu-
tion at regular time intervals. These peaks correspond to
the rotation frequency of the rod and, consequently, to
the frequency at which the blade segment passes the ob-
servation point (microphone). Based on this informa-
tion, the appropriate time points were identified to de-
fine the observation interval.

Fig. 9 presents the averaged noise spectra obtained
via fast Fourier transform (FFT) for the test segment at
linear velocities of 10, 12.5, 15, 17.5, and 20 m/s.

Spectrogram SPL (dB)
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Fig. 8. Spectrogram of aerodynamic noise of a test seg-
ment with NACA 0012 profile moving at a speed of
10 m/s with an installation angle of 5°
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Fig. 9. Averaged FFTs noise spectra of the test segment
with NACA 0012 profile for different speeds with an
installation angle of 5°

The averaged FFT noise spectra for all test cases ex-
hibit characteristic tonal noise peaks, with maximum
values exceeding the broadband noise level by 5—10 dB.
The frequency of these tonal peaks depends on the ve-
locity of the incoming flow; the peaks occur in the low-
frequency range and shift upward with increasing
speed — from approximately 250 Hz at 10 m/s to
800—900 Hz at 20 m/s. Additionally, in the high-fre-
quency range, acrodynamic noise consistently decreases
with increasing frequency for all tested velocities.

For practical evaluation and comparison of the over-
all aerodynamic noise levels, it is useful to employ the
equivalent continuous sound level (Leq) — a metric rep-
resenting the constant noise level that would convey the
same acoustic energy as the time-varying noise over a
specified duration.

T
Leq:lOlg[ljloL(’)/lodt}
T 0

where T'is the measurement duration; L(¢) is the current
noise level in dB.

Fig. 10 presents the dependence of the equivalent
noise level of the test blade segment under study on the
oncoming flow velocity.

The presented data shows that the equivalent noise
level in the conducted studies increases from ~88 to
100 dB with increasing blade rotation speed.

Fig. 10 also presents the equivalent noise levels gen-
erated by the experimental setup during the rotation of
the rod with a balancing weight (without the test seg-
ment), as well as the equivalent level of background
noise recorded in the chamber when the setup was not
operating. The equivalent noise level during rod rotation
without the test segment was found to be 20 dB lower
than the level of the main signal. This indicates a mini-
mal influence of the experimental setup’s noise on the
measurement results.

Conclusions. An original experimental method for
modeling the aerodynamic noise of a wind turbine blade
segment under laboratory conditions in an anechoic
chamber has been developed and tested. In contrast to the
traditional wind tunnel approaches, the implementation
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Fig. 10. Dependence of the equivalent noise level on the

velocity of the incoming flow

of rotational motion for the model provided a more real-
istic simulation of actual turbine operating conditions,
thereby enhancing the reliability of the acquired data.

Using a test blade segment with a NACA 0012 pro-
file, spectral noise characteristics were analyzed, en-
abling the assessment of acoustic behavior in the pres-
ence of background noise and validating the effective-
ness of the proposed approach. A method for separating
aerodynamic noise from background noise was also in-
troduced. The study identified consistent patterns relat-
ing aerodynamic noise levels to frequency characteris-
tics, specifically highlighting the presence of tonal com-
ponents in the noise spectrum. Additionally, the influ-
ence of rotational speed on the equivalent noise level
(Leq) was examined.

The developed experimental setup and analysis
methodology can be applied to future parametric stud-
ies aimed at reducing noise levels from blade profiles,
as well as for the validation of numerical simulation
models.
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Meta. Po3po0ka i1 BinmpalitoBaHHSI METOIMKU 10-
CJII>KEHHS aepOIMHAMIYHOTO IIYMY POTOPY BIiTPSHOI
TYpOiHM Ta aHaJIi3 aKyCTUIHUX XapaKTePUCTUK TaKOTO
IIyMy Ha TpUKIaAi CerMeHTY JiomaTti i3 mpodineM
NACAO0012. Po6oTa cripsimoBaHa Ha BUPILLIEHHST aKTy-
aJIbHOI1 3a/1aui 3HUKEHHS PiBHS IIYMY BiTPOBUX TYpOiH
y CHCTeMaX BiITHOBJIIOBAJIbHOI €eHEPTETHUKH.

Metomuka. Y poOOTi BUKOPUCTAaHO METOH eKCIle-
PHUMEHTAJIbHOTO  MOJMEIIOBAaHHS  acpOAMHAMIYHOTO
LIIyMY CeTMEHTY JIOTIaTi BiTpOBOi TYypOiHU B J1abopaTop-
HUX YMOBax y Oe3ylyHHili kamepi. MeTonuka BUMipIO-
BaHb BimmoBimae BumMoram crtaHmapty ACTY T'OCT
ISO 5725-1:2005.

PesyabTatu. Y poOOTi po3MISIHYTI MiAXOAU OO NO-
CJII>KEHHS TTPOOJIeMU aepOIMHAMIYHOTO 1IIyMY BiTpO-
BUX TypOiH, i po3p00JIeHO OpUTiHATbHUIA €KCTIEPUMEH -
TaJbHUIA CTEHI JUISl JOCTiIKEHHS aKyCTUYHUX Xapak-
TEPUCTUK LIYMY CErMEHTIB JionaTeil TypOiH y Oe3/1yH-
Hilf Kamepi. 3amponoHoBaHa METOAMKA aHaJIi3y aKyc-
TUYHUX CUTHAIIB, IO MOOCHIIXYEThCsI, i (DOHOBOTO

mwymy. [IpoBeneHi BUMipIOBaHHS PiBHIB IIIyMY Ta MIPO-
aHaJli30BaHi CMEKTpaibHi XapaKTepUCTUKU 3BYKOBUX
XBWUJIb Bif cerMeHTa Jjonari i3 mpodinem NACA 0012
B YMOBax HassBHOCTi (poHOBOTO 11yMy. [TokaszaHa edek-
TUBHICTh AAHOTO MiIXOMy ISl TIPOBEICHHS aKyCTUY-
HUX JOCIIKEHbD.

HaykoBa HoBH3HA. 3arpoItoHOBaHA METOMWKA HO-
CJIIIKEHHST aepOAMHAMIUHOIO IIyMYy € OPUTiHAJIbHOIO
1 BiIpi3HSIETHCS Bif TPaAULIMHUX ITiAXOIIB, 0 IPYHTY-
I0ThCSl HA BUKOPUCTAHHI aepoauHaMiyHUX TPyO i3 Tec-
TOBUMM CEKIIiSIMU, IHTETPOBAaHUMHU B OE3JIyHHE aKycC-
TU4YHe cepeaoBuilie. Ha BinMiHy Bim MeToOiB, Ae peati-
3YEThCS TIPUHIIUIT 0OEPHEHOCTI MTOTOKY Ta CTallioHapHE
TOJIOKEHHST MOJIEi, Y TIPEeNCTaBIeHIll MEeTOAMII MOJe-
JIIOETHCS O0EpTAbHUIT PyX JIOMATi aepoIMHAMIYHOTO
npodimo. Takuii minxia 103Boisi€ OiJIbII TOUHO BiATBO-
pUTU YMOBU POOOTU POTOPY BITPSIHOI TYpOiHU ¥ OTpU-
MaTu eKCIepMMEHTAIbHI JaHi, 110 Kpalle BimoOpaxa-
I0Th peaibHi XapaKTePUCTUKU aePOIMHAMIUHOTIO 1LIIyMY.

IIpakTyna 3HauumicTb. Po3poOieHi meTonnka no-
CJIIKEeHB Ta eKCIIEPUMEHTAIBHUI CTEHI MOXYTh OyTH
BUKOPHCTaHI U TApaMeTPUIHUX TOCTIIKEeHb Pi3HUX
npodiJiB Jornareit 3 MeTO BU3HAUYEHHS TTepCIEKTUB-
HUX, 13 TOYKUA 30pY 3HUXKEHHS aepoAWHAMIYHOIO
mymy, Moaudikalliii njonateit. Pesynbratu nocimkeH-
HS TaKOX TPEACTaBISIOTh iHTepec s Bepudikallii
YHCJIOBUX METOAMK MOCHiIXKEHHS aepoAMHaMidYHOIO
LIYMY BiJ JloniaTeil TypOiH.

KmouoBi cioBa: sidnosarsasvha  enepeemuka,
8imposi mypoiHU, aepoOUHAMIMHUIL WIYM, QKYCMUYHUIL
eKcnepumenm, CneKmpu uymy
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