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MocTaHoBka npobnemu y 3aranbHomy Burnagi. Exe-
pris BITPY MPOTArOM TPMBANoro Yacy po3rnagacTscs B AKOCTI
€KOMOTiYHO YMCTOrO HEBMYEPMHOTO Mxepena eHeprii. MepL Hix
€Heprist BITPY 3MOXe MPUHECTU 3HAYHY KOPUCTb, MOBWHHI ByTH
BUpiLLEHi GaraTo Npobnem, ronoBHI 3 SIKMX: BACOKA BapTIiCTb BIT-
POEHEPreTUYHNX YCTaHOBOK, iX 34aTHICTb HALINHO NpaLtoBaTh B
aBTOMATUYHOMY pexuMi NpoTaroMm baratbox pokis i 3abesnevy-
Batn GesnepebiliHe enekTponocTayaHHs. TOMy, CbOrOAHI Haw-
GinbLU BaXNMBUM 3aBAAHHSIM CTOITb Nepes BiTPOEHEPreTHUKOL -
3HWKEHHs! NTMTOMOI BapTOCTi enekTpoobnaaHaHHs BEY. OaHum
i3 LINSAXIB 3HWKEHHS BApTOCTi € 3aCTOCYBaHHS GinblL eKOHOMIY-
HWX CTPYKTYp enexkTpoobnagHaHHs BEY.

BiTpsHi reHepaTopu - NpUCTPOI ANS NEPETBOPEHHS eHe-
prii BITpY B enekTpuyHy . Be3yMOBHUMM nepeBaramu BiTPSHOT
eHeprii € T JOCTYNHICTb Ta HEBWYEPMHICTb, @ TAKOX BIACYTHICTb
HeoOXigHOCTI B TPAaHCNOPTYBaHHI. BiTpsHi enekTpocTaHLii He 3a-
OpYQHIOTL HABKOMNULLHE CEPefoBULLE LUKIANMBUMK BUKMAAMM,
LU0 JO3BOIISIE FTOBOPUTM MPO EKOMOTIYHICTb JaHOro 0bnagHaHHs.
Kpim TOro, BOHW 34aTHi 3HAYHO 3HWU3UTM BUTPATU Ha EHEPreTny-
HWIA KOMNNEKC Y NOPIBHAHHI 3 TPAAULINHUMUW IXepenamMu enexT-
poeHeprii. CyyacHi BepTUKanbHi BiTpOreHepaTopu [03BONSAIOTH
€(heKTMBHO BWKOPWUCTOBYBATM EHEPril0 BITPY. 3 iX AOMOMOroi0
CbOTOfHI MOXHa BWpILLYBaTM 3aBAAHHA ENEeKTPONOCTavaHHS
Oyab-sikmx ob'exTiB.

BitporeHepatop npuaHavyeHuit ans 3abesneyeHHs enek-
TPOEHeprieto HEBeNuKUX 00'eKTIB. 3aCTOCOBYETLCA SIK B MiCLsIX
A€ BIACYTHA MepexeBa eHepris (NMomnboBi hepmepchbki 6asu, ga-
YHi JiNSHKW, KMBJEHHS] aBTOHOMHMX KOMMIEKCIB), TaK i B SIKOCTI
Pe3epBHOIO JKepena enekTpoeHeprii Ans npueaTHUX GyauHKiB,
KoTemxiB.

£k npaBWno BITPOYCTaHOBKA CEPeSHLOT | BEMMKOT NOTYX-
HOCTi NpawytoloTb Npu HU3bKKX 0BepTax. LLjo6 BupobuTk enekTpo-
€Heprito TakoK BITPOYCTAHOBKOI MOTPIOHO MaTh abo HW3bKO
00epToBuii reHepaTop abo MynbTUNMIKATOP 3 BENUKUM nepesa-
TOYHUM 4KUCIIOM. 3aCTOCOBYOTHCS Ha BITPOYCTAHOBKAX CUHX-
POHHI a0 aCMHXPOHHI reHepaTopy 3 BEMMUKMM YKUCIIOM nap norio-
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ciB. BpaxoBytouu Te, LU0 BITPOBI MOTOKM AYXE HEPIBHOMIPHI reHe-
paTop Bupobnsie enekTpoeHeprito HEPIBHOMIPHO 3a YaCTOTOHO |
BEMNUYMHOK Hanpyry [1].

A 3HauNTb OCHOBHWUMM BUMOramu, ki CTOSTb nepeq re-
HepaTopamu BITPOYCTAHOBOK €:

- NigTPMMYBATY NOCTIlHY 3@ BEMMYMHOLO HaNpyry B Me-
pexi 3a 3MiHHWX LWBUAKICHUX HABaHTaXyBaNnbHUX PEXMMIB PoO-
6ot reHepatopa;

- HagiiHo npauoBaTh B LWIMPOKOMY Aiana3oHi 4acToTu
0BepTaHHs Bana BiTPOyCTaHOBKY;

- 3aTHICTb BUTPUMYBATU NEPEBAHTAXKEHHS;

- MiHimMarbHa Maca i BapTiCTb 3a [OCTaTHLO TpuBa-
ioro TepMiHy ekcnnyaTtadii.

AHani3 ocTaHHix gocnigxeHb Ta ny6nikauin. CyyacHi
BITPOCMMOBI arperati KOMNNEKTYITbCA 3 iHAYKTOPHUMM reHepa-
TOPHAMMW YCTAHOBKaMW 3MIHHOTO CTPYMY 3 €neKTpOMarHiTHUM
30ymkeHHaM. Mpu Lbomy BOHKM ByBatOTb: 3 PYXOMOIO i HEpyxo-
MOK OBMOTKOIO 30YIKEHHS, a BIANOBIAHO 3 KOHTAKTHUMM LLjiT-
Kamu i kinbLaMK | Be3koHTaKTHI; TpudhasHi i ogHodhasHi; 3i 3'ea-
HaHHAM (pa3oBMX OBMOTOK cTaTopa 3a CXeMO «3ipka» abo
«TPUKYTHUK®.

l'eHepaTopy NOCTIMHOMO CTPYMY 3aCTOCOBYIOTb HUHI A0-
CUTb pigko, 0coBIMBO B BITPOYCTAHOBKAX CEPEOHbOI i BEMMKOI
MOTYXXHOCTI.

[nsa niaTpuMaHHs 3afaHoi BENWYMHU Hanpyra 3a pisHoi
4acToTh obepTaHHs BITPOKONECA i HABAHTAXEHHS reHepaTopa
LLIMPOKO BUKOPUCTOBYIOTLCS Pi3Hi BUAW perynsaTopis Hanpyru.

®opMyBaHHS Liinew cTaTTi Ta NOCTaHOBKA 3agay Ao-
chimkeHb. 7K BiJOMO iCHYIOTb reHepaTopu 3 pyxoMow 06moT-
koto 30yKEeHHS! | GE3KOHTAKTHI iHAYKTOPHI reHepaTopw.

TpudbasHa Hanpyra B reHepaTopi 3 pyXxoMoK 0BMOTKO
30ymKeHHs iHOyKyeTbCs y ha3oBux 0OMOTKax cratopa npu ne-
PETWHAHHI X 3MiHHAM MarHiTHAM MOMEM, L0 CTBOPIOETLCS eflek-
TpOMarHiToM poTopa.

Cratop cknagaeTtbes 3 NNacTUH eNEeKTPOTEXHIYHOI CTani
i B MOr0 Napu BKNajarTb KOTYLIKK pa30BuUX 0BMOTOK, Siki po3no-
JinS0ThCA Ha TpudasHi i 3'eaHyI0THCA MiX cOBOK 3a CXeMOoK
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«3ipka» (puc. 1). Y TpudasHux reHepaTopis uMcno nasis cratopa
000B’A3K0BO NOBMHHO BYTI YUCNOM, SKE AINUTLCA Ha «3».

Puc. 1 CtatopHa obMoTKa reHepaTopa

PoTtopom SBNSIETHCA Ban, Ha SKWIA HAaNPecoBaHi ABa Mar-
HITONPOBOAM 3 436060M0AIBHUMK HAKOHEYHMKaMK Ta BTYIIKOHO 3
06MOTKOI0 30YKEHHS, LLO YTBOPHOIOTL BaraTonomtoCHNA MarHir.
Yucno noniocie MarHita potopa MOBWUHHO OyTM B TpW paau
MEHLLE, HiX nasis cTaTopa.

O6moTKa 3DymKEHHS poTOpa MiKMIOYEHa A0 He3anex-
HOTO [xepena CTpymy i HamarHidye noro. lpu LsOMy CyciaHi no-
TOCHI HAKOHEYHWKW POTOPa HaMarHiYyTbCs PisHOMMEHHUMM MO-
nrocamu. Mig yac 0BepTaHHsA poTopa MMO KOXHOTO BUCTYMY CTa-
TOpa NOYEProBO NPOXOAUTL MIBHIYHWNA i NIBAEHHWIA NOMOCK ene-
KTpomarHita. Hepyxomi ¢ha3oBi 0BMOTKM NepeTUHAKTLCS 3MiH-
HUM MarHiTHUM NOTOKOM SiK 32 BESIMYMHOL), TaK i 3@ HANPSMOM, i
Yy BUTKax 0BMOTOK iHOYKyETbCS 3MIHHA ENEKTPOPYLUiAHA cuna.

YacTo 3MiHHWI CTPYM reHepaTopa NepeTBopIooTh Ha Mo-
CTiHWIA. [INs UbOro 3aCTOCOBYIOTh BUNPAMIAY. FK NpaBuno Bu-
NpAMNAY cknafeHnin 3a TpuasHo LBONIBMNEPIOSHO CXEMOI0
Ha LWeCTU cunilieBux (KpeMHIeBMX) Aiogax (BEHTWUNsX) Npsmoi
3BOPOTHOI MOMSPHOCTI.

EnexTpopyLiitHa cvna, Wwo iHayKkyeTbes y (hasosux 06-
MOTKax reHepaTopa 3MiHHOTO CTpyMy, NpsIMO MponopLioHanbHa
4acToTi 0bepTaHHs POTOpa i BEMWUYMHW MarHiTHOro MoToKy 30y-
[PKEHHS, L0 NepeTUHae KOTyLLKK cTaTopa [2,3].

Mpu MmiHiManbHUX obepTax BiTpokoneca Ans camos6y-
[KEHHS reHepaTopa BiH 30Y4KYETbCA Bif HE3ANEXHOTO (CTOPOH-
HbOTO) IKeperna cTpymy. Toai ioro Hanpyra gopisHioe EPC 308-
HILLHBOTO Aepena 30yIKeHHS | CTaHOBMTb

U=E=C, 0@, (1)

pe C,- cranuin koedilieHT Ans [aHOro TUny reHepa-
TOPa;
@ - KyTOBa LUBNAKICTb 06epTaHHS poTopa;
@ - MarHiTHiA NoTiK 30y KEHHS.
3i 30inbLUEHHAM eNEKTPOHA BaHTAXeEHHS Hanpyra reHe-
paTopa 3MeHLUYETLCS Ha BENWUYUHY Ciady Hanpyri B CTaTopi:

U=E-IR, =C,-0-®-IR, )

Ockinbku B npoueci poboTu reHepatopa 06epTn poTopa
3anexatb Bif 4actoTu obepTaHHsa BiTpOKoneca, NigTpUMyBaTH
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MOCTIMHY Hanpyry reHepaTopa Ha pisHUX pexumax 1oro pobotu
MOXHa, 3MiHIOKYM MarHiTHUIA NOTiK B 06MOTL 36ymxeHHs (D )
BKIMIOYEHHSAM Y MEPEXY XWUBMEHHS HA KOPOTKUIA MPOMIXKOK Yacy
[OLATKOBMX PE3NCTOPiB, a TakoxX 3Binbluyioun vactoTy obep-
TaHHS YN 3MEHLLYIOYM HABAHTAXKEHHS].

Ha puc. 2 HaBeaeHo rpadik, WO XapaKTepusye 3anex-
HICTb BENNYMHI CTPYMY Bif 4acToTW 0BepTaHHs poTopa reHepa-
Topa |, = f(®) 3acranoi Hanpyru. 3i WBNAKICHOT xapakTepu-
CTUKM, 306paxeHoi Ha rpadiky BUAHO, LU0 3@ NOYATKOBOI YacToTH
obepTaHHa N reHepaTop nouMHae BMPOBNATU HOMIHANLHY Ha-

npyry 6e3 HaBaHTaXeHHs (I = 0) Mpu KUBREHHI 06MOTKM 30y-

[PKEHHS! Bif 30BHILUHBOMO Akepena 3 NOCTYNoBUM 30iNbLUEHHSM
yacToTi 06epTaHHsl | HaBAHTAXEHHS, ane 3a He3MIHHOI Hanpyru

Ha Knemax reHeparopa (U,,DM )

dr=fii

oy U=l

B i e’

Puc. 2 WsnakicHa xapakTepucTuka reHepartopa 3MiHHOro
CTpymMy

3a TaKow LUBMAKICHO XapaKTepUCTUKOK BU3HAYaKTb
TEXHIYHi faHi KOHKPETHOrO reHeparopa:

- moyaTkoBa YacToTa obepTaHHs Ha XOroCcTOMY XO4y,
fka NOBMHHA BIANOBiAATM 3ajaHii Hanpysi 0Oe3 HaBaHTa-
KEHHS,No;

- MakcumarbHa cuna CTpyMy CaMoOOMEXEHHS Lz.uarc;

- HOMiHanbHa NOTYXHICTb reHepatopa (Pe=lamaxc'Uy);

- YacToTa 0bepTaHHs poTopa Mp.n. i CTPYM lp.n. (Y KOHT-
POMBHOMY PEXUMI).

3 BuLLE HaBeAEHOI Teopii BUAHO, IO ANS TUXOXIBHWX Bi-
TPOYCTAHOBOK Taki reHepaTopy MOXHa NpuUnaLITyBaTh, ane 3 Be-
NWKUM NepeaaTodHUM YUCIIOM MyRbTUNNIKATOPH, @ 3HAYUTL 3Me-
HwysaTu KK camoi BiTpoyCcTaHOBKM.

BuknageHHs OCHOBHOro Marepiany AOCHIMKEHHS.
MocTaBreHa 3ajayva AOCArAETbCS BUTOTOBMEHHSM LOCHILHOIO
eK3eMnnspa enexkTporeHepaTopa Ans BITPOCUNOBOI YCTaHOBKM.
£k BioMO BiTPOCMIOBA YCTaHOBKA NPaLYOE NpY AOCTATHBO HU3b-
kux obepTax BiTpoKoneca, a 3Ha4YnTb i BUMOTM 1O eNEKTPOreHe-
paTtopa NoBWHHi 6yTy 0cO6MMBI.

£k npaBuno BITPOYCTAHOBKA NpaLoe Npu Ayxe HU3bKUX
obeprax Bitpokoneca (go 100 o6/xs.

[Ans camo30ymKeHHs reHepaTopa, SKuiA BCTAHOBMEHWNA
Ha TpakTopax i aBToMobinsx noTpibHo LwoHaimeHLwe 1500 06/xB.
3HaunTb, W06 enekTporeHepaTop NpaLoBaB Ha BITPOYCTaHOBKY
MOTPIBHO BCTAHOBUTK MyMbTUMMIKATOP 3 NEPeAaTOYHUM YNCTIOM
LioHanmeHwe 1/20, a Le AOAATKOBI eHepro3aTpaTy i 3BNYaiiHo
hiHaHCOBI. TMOTPIOHO MTK IHWMM WNSIXOM. 36iMbLUYBATW YNCTIO
nap NoIKCiB cTaTopa enekTporeHepatopa [4,9].

Cratop cknagaeTbes 3 NNacTUH enekTPOTEXHIYHOT cTani
i B MOr0 nasu BknaaeHi 54 casosi 0OMOTKM, ki po3nogineHi Ha

BicHuk CymcbKoro HauioHanbHOro arpapHoro yHisepcutety
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Tpu basm i 3'eaHaHi Mix coboto 3a cxeMoKo «3ipka». Ha KoxHy
S54nazu
3pasu
CraTopHa 0OMOTKa po3paxoBaHa Ha (hasHy Hanmpyry B
220 B, a 3Hau1Tb NPONOPLLAHO 3MEHLLYETLCS CTPYM Ha BUXOAI.
MMpakTuka i gocnigu nokasanu, Wo Ha ogHy a3y not-
pibHO BKNacTK 18 KOTYLWOK 3aranbHoto KinbkicTio 1440 BuTkiB, a
3HAUMTb KOXHa KOTYLLKa byae matu:

thasy npunagae: N = =18 xomywiok .

W
W= _n‘fm , (3)
K1

Ae W - KinbKicTb BUTKIB Y KOTYLUL;
Woepaan - 3@ranbHa KinbkicTb BUTKiB asHoi 06MOTKY;
Ny, - KINbKICTb KOTYLLOK y (pasHiit 06MOTL.

w o 1440 eum. o 8””% (4)
18 xomywox Komyuiox

CraTopHi eneKkTpOTEXHIYHI NNacTWHK (NakeT) B3TI i3 cTa-
TOpa aCMHXPOHHOTO ENeKTPoaBUryHa cepii 4A, Bicota naketa 40
MM.

Matoumn 9 nap nontocis (18 KoTyLOK B OfHiN hasHin 0b-
MOTL}i) 3Haxogumo obepTu reHepaTopa npu YMOBI, WO BiH Byae
npaLoBaTh 3 4acToToro cTpymy B 50 Iy 3a popmynoto:

; ()

ge F - yacrota ctpymy (50 I'u);
P - yucno nap noniocis craTtopa.

60-50
_ _ 6
n=" =333 oo/ . (6)

Lle o3Havae, Lo poTtop enektporeHepatopa npn 333,3
00/xB BMpobnse Hanpyry 3 yacToTor 50 Iy, Akwo BiTpokoneco
npautoe cTabinbHo npu 60 06/xB., TO 3a AONOMOrOH LKIBO-NACco-
BOI Nepeadi Nerko Jocartv Lux obepTis Ha reHepaTopi.

Matoun po3mipu nakeTa akTMBHOI CTani ctatopa 3 Hapy-
XHUM fiameTpoM De=290 MM, BHYTpilLHIM AiameTpom de=207
MM, JOBXUHOI nakeTa ctani £=40 MMpO3paxoBYyEMO 30BHILLIHIN
JiameTp poTopa 3a opMynoto:

D, =d, 25, (7)

A€ O - NOBITPSHNIA NPOMIKOK MiX 3ar1i3HOro npoc-
Topy 0,35...0,45 mMm.

D, =207 —(2-0,4) = 206,2 un (8)

[ocnigu i po3paxyHku nokasyrTb, WO KOTYLUKA poTopa
noBuHHa mMaTu npubnnaHo 1200 BuTkiB nposoay M3B-2 aiametp
akoro 0,8 mm.

o6 3HainTW nroLy BikHa NOTPIGHO 3HAWTW NAoLLy, AKY
3aiimae KoTyLLKa (iT nonepeyHuit nepepis) 3a Gopmyroto:

BicHuk CymcbKOro HauioHanbHOro arpapHoro yHiBepcutety

S, =W._ K, -d_, 9)

Kom. KOT. san. mp.

pe W
Lieto);

- YMCNO BUTKIB B KOTYLLL 30ymKeHHs (3 isons-

T.

K__ - KkoeqilieHT 3an0BHEHHS KOTYLLKM;

3an.

d,, -AiameTp np 0BOAY B KOTYLULL 30Y/DKEHHS.

S,.,, =12006um -0,656um -0,86:mm = 670,8mm’
(10)

AKIWO WMpUHa Kapkaca KOTYLIKKM 30yMKEHHS JOPIBHIOE
25 mm, TO 1oro BucoTa byae:

2
8708 _ o6 8 (11)
v 25 mm

Ha puc. 3 npuBeaeHa NpuHUMNOBA enekTpuyHa cxema
reHepatopa. OpHoHaniBnepiogHuit 6ok BMUMKAETLCA napane-
NbHO TpudasHiit 06MOTLj reHepaTopa i HaBaHTaXeHHs. B Touky
C yepes LWiTKM i KiNbLsA BKIHYAETLCS KOTYLUKA 30ympKeHHs. 3a pa-
XYHOK OCTaTKOBOrO MarHeTu3My reHepartop fnerko 30ymKyeTbes
(puc. 4).

{1 §

M

Puc. 3 MpuHLMnoBa enekTpuyHa cxema reHepartopa
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TiNbKW ropu3oHTanbHi BITPY, WO po3TalloBaHi 6113bko 4o nose-
< Cmamap PXHi 3eMni Ta MaloThb LWBKAKICTb Big 12 Ao 65 km/rog.
B pesynbtarti pospaxyHkiB i nabopatopHux 4OCTIMKEHb
OyB BMNPoGYBaHMIA TUXOXiAHWIA reHepaTop, Sk fobpe 3apeko-
MeHayBaB cebe B pobOTi BITPOCKUMOBOK YCTAHOBKOKO 3 TakUMK
4 nokasHukamm (puc. 5):
A— [13600000610H
Ko mywKa HOKOHEYHUKU
30YIxeHHS Aongoa
\u
CepHoegHuk | - " Apakac komywku
pomopa
Ban

) )

Puc. 4 MarHiTHui? naHLor reHeparopa s BiTpOCHoBOi

./
Puc. 5. BunpobyBaHHs cCnpoeKTOBaHOro reHeparopa

YCTaHOBKM 3 A3060M0Ai6HUMM HaKOHEYHMKaMM HomiHanbHa Tpudasta Hanpyra — «Y» - 220 B.

BMCHOBOK. B 0CTaHHi poKu eHepris BITpy BCe WmpLUe Bi- HomitanbHuit cTpym -64A
KOPVUCTOBYETBLCSA NS OMIEPXKaHHS eneKTpoeHeprii. CTBOPHIOTLCS Hacrota cTpymy npu 333,3 06/xe -50 Ty,
BITPSIKM | BCTAHOBMIOIOTLCA Ha MiCLLEBOCTi, Aie AMYTb YacTi it cu- 30BHiLLHii AjameTp cTaTopa =290 mm.
nbHi BITPK. KinbKiCTb i SKICTb Takux ABUIYHIB 3pOCTAE LYOPIYHO, BHYTPi“JHW' ,qiameTp cratopa - 207 mMm.
Hanarofxexe cepiiiie BpoGHULTBO. LLI06 Hailkpalle BuKopHc- 3oBHiWHii AjameTp poTopa - 206,2 M.
TaTV BITPSIHY EHEPito, BAXIMBO BPaxoByBaTy 0GOBI Ta CE30HHi BHyTPpiLHilt aiameTp posTouku potopa  — 190 M.
3MiHU BITPY, PO3MNOAIN LWBWAKOCTI BITPY B 3aNEXHOCTI Big BUCOTH B!"COTa naketa crani cratopa — 40 mMm.
Ha[, NOBepXHeto 3eMni, KiNbKiCTb NOPMBIB BITPY 3a KOPOTKI Bigpi- RiaveTp cepaeyHmka potopa - 110 mm.

3KK Yacy. quaCHa TEXHONOris  [03BONsE BUKOPUCTOBYBATH

Cnucok eukopucmauoi nimepamypu:

1. 0.1, Ynmxkos, C.B. Akumos «OnektpoobopyaoBaHue asromobuneit ans BY3os» Mag. «3a pynem», M. 1999 r.

2. B.A. banarypos «[lpoekTupoBaHue aBTOMOBUNBHbIX FEHEPATOPOB NEPEMEHHOMO TOKA C KIOBOOBPA3HbIMI MOMIOCaMMY.
M.1980 .

3. AA. Opyxxkos, .. Lionos, P.A. FaitHynnuH «Pac4yeT aBTOTpakTOpHbIX reHepatopos. MeTognyeckue ykasannsy Cam. ['TY
—-C.2004r.

4. .. Konbinosa «[poekTpoBaHme anekTpuyeckux mamHy M3g. Sxeprus M. 1980 r.

5. M.®. boitko « Tpaktopu Ta aBToMobini» YacTuHa 2 EnektpoobnaaHaHHs. Kuie «Buwwa wkonay, 2001 p.

Ryasnaya O. V., Sumy National Agrarian University (Ukraine)

Modern experimental research of wind energy

At present, it is necessary to make key decisions that have a direct impact on Ukraine's energy future. UVEA will strive to make
wind energy a full-fledged technology in the country's energy balance. Creating an energy supply that contributes to a truly sustainable
future based on unlimited, non-polluting and competitive renewable energy technologies is a challenge not only for Ukraine but for the
entire world community. Wind energy is the path to peace.

On the basis of studying the disciplines of electric machines and the basics of electric drive and conducting experimental data
and the latest research in science in the laboratory of the department was made a generator for low-speed wind turbines. As a result
of theoretical analysis, the possibility of using a wind turbine at a sufficiently low speed of the wind wheel, where the requirements for
the generator will be much lower than in conventional electric generators with a higher load.

Key words: low-speed wind turbines, wind generators, vertical wind generators, traditional sources of electricity, wind power
plants, multiplier, grid energy.
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