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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

HaykoBO-TeXHiuHi IPUHIMIIN 3HUKEHHS a€POJIMHAMIYHOTO LIyMY JIOIIaTel BiTPsSIHUX TypOiH

Ha3sBa po6oTH aHIJIilICbKOIO:

Scientific and Technical Principles for Reducing Aerodynamic Noise in Wind Turbine Blades

Pedepar yKpaiHCBKOIO:

BMKOHaHO KOMIIJIEKC YMCEJIBHUAX Ta €KCIIEPUMEHTAJIBHUX JOCIIKEHb, CIIPSIMOBAHMX HA 3HUKEHHS
aepoJMHAMIYHOrO LIyMy CETMEHTIB JionaTteil BiTpoBUX TypOiH. OCHOBHY yBary NpuiiJieHO BUBUEHHIO MEXaHi3MiB
(opMyBaHHS IYMY B 30Hi 33JHbOI KpalKHU JIONaTi, [I0B'I3aHUX i3 PO3BUTKOM HECTallioHAPHUX BUXPOBUX CTPYKTYP,
Ta OLYKY €(PEKTUBHUX CIIOCO0IB KEPYBaHHS LIMMU ITpoLiecaMmu. [IpoBeieHO AeTalbHe [OCIiI>)KeHHS LIIyMOBUX
XapaKTePUCTUK 6a30Boro aepoguHamiuyHoro npodino NACA 0012 y mupokoMy JianasoHi MBUAKOCTEHN Habiralouoro
IIOTOKY Ta KYTiB aTaku 3 ypaxyBaHHIM e(deKTiB o6epTaHHs cerMmeHTa Jjionati. OTpuMaHi ekcriepruMeHTasbHi JaHi
I03BOJIMIN cPOpMYyBaTU pePepeHTHY aKyCTUYHY 6a3y, sika Mo>ke OyTU BUKOPUCTaHA J1JIsl IOAaJIbIKX [1OPiBHSIJIBHUX
IoCimKeHb i Bepudikallii 4rcesbHUX METOIiB MOJIeJIIOBAaHHS a€pOoAMHaMiYHOro mymy. JJoCaiIKeHOo BIJIUB
moauddikanii 3aHbOI KpaliKul y BUTJISI] NepioguiHMX 3a3yOpPHH, CTYIHYaCTUX YCTYIIiB Ta BHYTPIIIHIX MITMHHUX
KaHaJIiB Ha PiBEHD i CIIEKTPaJIbHY CTPYKTYPY LIYMOBOTO BUIIPOMiHIOBaHHS. [10Ka3aHo, 10 3aCTOCYBaHHS TaKUX
KOHCTPYKTUBHUX PillleHb 3a0€3I1euye 3HDKEHHS 3arajlbHOrO PiBHS a€POAMHAMIYHOrO LIYMY, 8 TAKOXK 3MEHILIEHHS
piBHSI 3ByKOBOTO TUCKY Ha 2-5 B y HU3bKOYACTOTHOMY Ta CEPEIHbOYACTOTHOMY Jlialla30Hax 3a MOMIpHUX
IIBUAKOCTEN i Mayux KyTiB aTaku. BogHOYac BCTaHOBJIEHO, 10 €(PEKTUBHICTh 3HIKEHHSI LIyMY CYyTTEBO 3aJI€KUTh
Bifl pe’KuMy OOTiKaHH4, 10 JO3BOJIMJIO BU3HAYUTU 00J1aCTi HAMOLIbII IOLiIBHOIO 3aCTOCYBAHHS 3alIPOIIOHOBAHUX
pimiens. OTprMaHi pe3ybTaTH CTBOPIOIOTH HAYKOBE MiAIPYHTS AJ1 MIOAAJbINOI ONTUMI3allii KOHCTPYKL JIonaTein
MaJuX i cepeHix BiTpOBUX TypOiH, CIPUSIOTh PO3BUTKY MAJIOLIYMHUX TEXHOJIOTIH Y BITPO€HEPreTUlli Ta

NiABUILEHHIO €KOJIOTIYHOI 6e3MeKU 1 CcolliabHOI IPUMHSATHOCTI BITPOBUX YCTaHOBOK.

Pedepar aHIJ1iHCBKOIO:

Within the reported stage of the research and development project, a comprehensive set of numerical and
experimental studies was carried out, aimed at reducing the aerodynamic noise of wind turbine blade segments.
The main focus was placed on investigating the noise generation mechanisms in the trailing-edge region of the
blade associated with the development of unsteady vortex structures, as well as on identifying effective
approaches for controlling these processes. A detailed investigation of the noise characteristics of the baseline
aerodynamic profile NACA 0012 was conducted over a wide range of inflow velocities and angles of attack, taking
into account the rotational effects of the blade segment. The obtained experimental data made it possible to form
a reference acoustic dataset that can be used for further comparative studies and for the verification of numerical
methods for aerodynamic noise modelling. Within the reported stage, the influence of trailing-edge modifications
in the form of periodic serrations, stepped features, and internal slot channels on the level and spectral structure
of noise radiation was investigated. It was shown that the application of such design solutions leads to a reduction
in the overall aerodynamic noise level, as well as to a decrease in sound pressure level by 2-5 dB in the low- and
mid-frequency ranges at moderate inflow velocities and small angles of attack. At the same time, it was established
that the noise reduction efficiency strongly depends on the flow regime, which allowed the identification of
operating conditions under which the proposed solutions are most effective. The obtained results provide a
scientific basis for further optimization of blade designs for small and medium-sized wind turbines, contribute to
the development of low-noise technologies in wind energy, and support the improvement of environmental safety
and social acceptance of wind energy installations.
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