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1. Po3po6ka ygoCKOHaJIEHOTO METOly PO3PaxyHKY BiTpPO€HEPreTUYHUX arperariB 3 BEPTUKAJIBHOIO BiCCIO 00€pTaHHS.

2. Development of an improved method of calculating wind energy units with a vertical axis of rotation.

Pedepar:

1. lnceprariito NprUCBSIYEHO TEOPETUIHUM JOCIIIIPKEHHSIM HOBOTO yIOCKOHAJIEHOTO METOLY PO3PAXYHKY
BITpOEHEpreTUYHUX arperaTis 3 BEpTUKaJbHOIO BiCCI0 06epTaHHs, a came, poTopiB Jlap’e, KOTpUI I'PYHTYEThCS Ha
ypaxyBaHHi 3MiHHOCTI JIOKaJIbHOTO unciia PefiHosbACca Habiralo4oro BiTpoBOro NOTOKY IIPU OOTiKaHHI €/1eMEHTIB
JlonaTtei BiTpOyCTaHOBKU. HaykoBa HOBU3HA OTPUMAaHUX PE3YJIbTATiB AUCEPTALIHOI pOOOTHU IOJISATAE B
HaCTyITHOMY: B IBOAMCKOBII OTHOCTPYMEHOBIN aepOoAMHaMIuHil MOJIeJli Tevil TOBIiTPs HaBKOJIO BiTpoarperara
BIIEPILE BPAXOBAHO HASIBHICTb TPaBEPC, SIK €JIEMEHTIB BiTPOYCTAHOBKU Y BUIJISA] Pi3HUX KJIACUYHUX CUMETPUYHUX
npoginis, Takux, sIK, Hanpuknaz, npodini NACA 0012, 0015, 0018, 0021, Tako>K BpaxOBaHO BILJIMB 3MiHHOCTI
JIOKaJIbHOTO yKcya PeftHo/bca OOTiKaHHS €JIEMEHTIB JIONATI, KOTPe 3MIHIOETBCS SIK Bif| 1OJIOKEHHS JIONATi y

BITPOKOJIEC], TaK i BiJi BIHHOCHOI IBUAKOCTI HabiraHHs BITPOBOro IOTOKY 6e3[10cepeiHbO Ha KOSKHUIL €J1eMEHT



JIoTaTi B 30Hi OKpecIeHOro 06'emy y BiTpokosieci. CTBOPEHO IPpOrpaMHUil MOIYJIb IJ1s1 PO3PaxXyHKY
BiTporeHeparopa tuily Jlap’e, KOTpUM [03BOJISIE€ 331aBaTH TiJIbKYU I71006aJIbHI reMeTpUYHi IapaMeTpu
BITPOYCTaHOBKM Ta 06MpaTy Npodissb i3 BXXe olpalboBaHux, a came: NACA 0012, 0015, 0018, 0021, a TakoxX mojaTu
HOBIi IpoQiJii — IIJISIXOM BHOCY iX aepoJyHaMiYHMX KOe()illieHTiB 0 BXXE CTBOPEHOI 6a3U aepOHAMIYHUX
XapaKTepPUCTUK aepoauHamivyHux npodinis NACA. [TpoaHanizoBaHO BIJIMB HAa €HEPTeTUYHI XapaKTepucTuku BEY
KyTa yCTaHOBKMU JloNaTew, iX KiJIbKOCTi, JOBXUHYU XOPAY, TOIIO. Y AaHiil gucepTauifiHiil po60Ti po3po6sIeHO HOBY,
YIOCKOHaJIEHY, IOPiBHSIHO 3 BiJOMMMU paHillle METOAMKAMU PO3PAaXyHKY €HEPreTUYHUX XapakKTEPUCTHK POTOPY
Jap’e 3 ypaxyBaHHSIM 3aJI€KHOCTI JIOKAJIbHUX A€POIMHAMIUYHNX XapaKTePUCTHUK €JIEMEHTIB JIOTATi Bifi JIOKAaJIbHOTO
qucsa PeliHonbca, TOZ] SIK y [TONepenHil ( «KJIacH4HiM» IBOAMCKOBIN cxeMi po3paxyHky BOBJI He BpaxOBy€ThCS
TOH (aKT, 1110 OKPEMI €JIEMEHTHU JIONIaTi OOTIKAIOTHCS KOXKEH 3i CBOEIO BiJHOCHOIO MIBUAKICTIO HabGi’KHOTO IOTOKY i
TOMY KOXKEH €JIEMEHT JIOATi Mae CBOE OCOOUCTE JIOKAJIbHE MiclieBe 4ncio PeliHosbAca. BiTpoBnuii NOTIK B
OKpecJIeHOMY 00’eMi BXKe € el “IoM’siTUM”, BiH BTpavae JesiKy 4acTKy CBO€l He30ypeHOi IBUAKOCTI 3a paXyHOK
poboTu 1o nepemimeHHto gonateit BEY i nepenadi iM yacTuHU CBO€I KiHeTUYHOI eHeprii. OTprMaHi aHaMITUYHI
BMPa3y Ta IPOrpamHi KoJy AONOMOIJIN JOCiJUTH BILJIMB Pi3HUX T€OMETPUYHUX [TapaMeTpiB Ha poOOTy Mo
BiTpoycTaHOBKM. OTpUMaHi TEOPETUYHI Ta aHAJITUYHI JaHi MOXXYTb OyTHU B3STi 32 OCHOBY IIPU NIPOBEI€HHI

MOJAJIbIINX €KCIIEPUMEHTAIBHUX JOCIIPKEHD Y rajy3i BITpO€HEPreTUKHU.

2. The dissertation is devoted to theoretical studies of a new and improved method of calculating wind power units
with a vertical axis of rotation, namely, Darrieus rotors, which is based on taking into account the variability of the
Reynolds number of the oncoming wind stream when flowing around the blade of a wind turbine. The scientific
novelty of the obtained results of the dissertation work: in the two-disk aerodynamic model, for the first time, the
presence of a traverse as elements of a wind turbine in the form of various classic symmetrical profiles NACA 0012,
0015, 0018, 0021 is taken into account, the influence of the variability of the local Reynolds number of the flow
around the blade elements is also taken into account, which changes from the position of the blade in wind wheel
and the relative velocity of the wind flow directly on each element of the blade in the zone of the outlined volume
in the wind wheel. A software module was created for the calculation of a Darrieus type wind generator, which
allows you to set only the global geometric parameters of the wind turbine and choose a profile from the ones that
have already been worked out, namely: NACA 0012, 0015, 0018, 0021, as well as add new profiles - by entering
aerodynamic coefficients into already created database of aerodynamic characteristics of aerodynamic profiles.
The influence of the blade installation angle, the number of blades, their length, etc., on the energy characteristics
of wind turbines has been analyzed. In this dissertation work, a new and improved method of calculating the
energy characteristics of the Darrieus rotor depending on the local Reynolds number was obtained. In the classical
two-disc scheme for calculating the air flow, the fact that individual elements of the blade flow around each one
with its relative velocity of the oncoming flow is not taken into account, so each element of the blade has its own
local local Reynolds number. The wind flow in the defined volume is already somewhat "crumpled", it loses some
part of its undisturbed speed due to the work of moving the wind turbine blades and transferring part of its kinetic
energy to them.
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