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The review of designs, features and scopes of wind power installations is made. The history, current state and prospects

of use of various wind turbines are shined.

3amachkl OpraHMYECcKOro TOIUIMBA Ha Hallei
wianete (HedTH, ras3a, yrisi) ObicTpo cokparmaroTcs. [1o
OLIEHKaM CIIC[UAJINCTOB IPH HBIHEIIHUX oObeMax
no0ban yrg xBartut Ha 400-500 set, a HedTH U rasa -
MakcumyMm Ha 100. Kpome Toro, omycrolieHHe 3eMHBIX
HEJIp ¥ C)KUTaHHEe OPraHMYECKOro TOIUIMBA YPOIYIOT HAlly
IUIAHETY M yXyIIIAI0T SKoJoruio. [losToMy denoBedecTBo
BBIHY>KZICHO OCBanBaTh HETPaJUIMOHHBIE, T.C.
BO30OHOBIISIEMBIE M JKOJOTMYECKH YHCTHIE HCTOYHHKH
sHepruu.[1] Baxnas poib TIPUHATICKUT
BeTpodHepreTuke [2-5].

Wnes wncmonp30BaHUs BETpa B KauecTBE
WCTOYHMKA SHEPTHHU He HOBa. Ellle B IPEBHOCTH YeJIOBEK,
BUJIS pa3pyLIMTENbHbIC ITOCIEICTBUSI yparana, Aymaji o
TOM, Kak 3acTaBHTh BeTep paboraTh Ha cebOs. [lepBbM
YCTPOWCTBOM, paOOTAIOIINM 3a CUET SHEPTHH BETpPa, ObLT

napyc. Xors mapycy yxke okosno 6000 njer (ero
HCTIOJB30BAJH €IIe JPCBHHUE CTHIITSHE), OH IO CHX TIOp
HUMeET MaKCHUMaJIbHBII KI1 cpenu BCEX
BETPOArperaTos.

Ilpumepno B XVIII Beke mo Hamie 3pbl B
Ilepcum w Kwurae mMOSBIINCH BETPOIBUTATENH C
BEPTHUKAJIHHON OCBIO BpamieHus (KapycenbHbIe). bomee
COBCpULICHHBIC ABUTATCIIN C FOpHSOHTaJ]bHOﬁ OCBIO
BpateHus: obu coopyxensl B IV — Il Bekax mo Harueit
opel B Anexcannpuu (Erumer). BeTpsiHple MenbHMIBI C
KPBUTBSIM — TIAPYCAaMH W3 TKAHW IOSBIUINCH BIICPBBIC B
Iepcuu Goxnee 1,5 Thicsu ner Hasan. B nmanbHeliem
BETpSIHBIE MEJBHUIBI COBepIIeHCTBOBaMCh. B EBpore
OHM HE TOJBKO MOJIOJH 3€pHO, HO M Kadald BO.Y,
comBamm Macno (Hampumep, B [ommammum). [lepBorit
BETPSHON DJIEKTPOTEHepaTop OBUI CKOHCTPYHPOBAH B
Jarnu B 1890 rony.

MoIHbI TOTYOK pPa3BUTHIO HETPATULIMOHHOMN
SHEPreTUKU Jlall MUPOBOM HHEPreTHMUECKUN KpU3HUC
cepequnsl 70-x rogoB XX Beka. B HacTosIee Bpems 1o
JIAHHBIM MEXIyHapOJHOTO SHEPreTHYECKOr0 areHTCTBa
oKko0JI0 2-3% mnpou3BOAMMOM B MHpE 3IIEKTPOIHEPTHH
MPUXOIATCS Ha  BO300OHOBIISIEMBIE HCTOYHHKH.
3HAUNTENBHYI0O YacTh 3TOM OSHEPTUM BBIPAOATHIBAIOT
BeTpodHepreTryeckue cranuuu. OxHako, ecam B 1960-
1980 —e roma BOC Obutn HepeHTaOENBHBI, TO B
HACTOsIIee BpeMs MHPOBAas BETPOIHEPTETHKA JIAeT
MIPUOBLIB.

B 1925 rogy Ham COOTEYECTBEHHHK —
npodpeccop H.E. Kykomckuii paspaboranm TeopHro
BETPOJIBUTATEIISl M CO3/IaJl OT/IEN BETPSHBIX ABHUIaTelei B
LEHTPAJILHOM a’poJuHaMudyeckoM HHcTUTyTEe. B 1931
rony B CCCP Obula mocrtpoeHa KpynHeWIIas B MHpE
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BETpOdHEpreTHIeckasl ycranoBka mMouiHocteio 100 xBT.
B narunecsarsie rogel XX Beka Hallla CTpaHa BbIIycKasia
JI0 9 THICAY BETPOYCTAHOBOK B T'OJl MOIIHOCTBIO 110 30
kBr. Opnako B 1960-1980-¢ romet CCCP Obut
OPUCHTHPOBAH HAa CTPOUTEIHCTBO KPYIHBIX TEIUIOBBIX,
THIPABIUYECKUX M ATOMHBIX DJICKTPUYCCKUX CTAHIIUH.
IToaTOMY pa3BUTHE BETPOIHEPIETUKH 3aTOPMO3HIOCH. B
1990-M TOmy TPOEKTHBIE HMHCTUTYTH TPHUCTYNIA K
co3manuio nepBbIX KpymHEIX BOC. Ho oueHp ckopo m3-
32 IKOHOMHUYECKOTO KpH3uca paboThl Ha BCEX OOBEKTaxX
BETPOSHEPTeTHKH OBUIM OCTaHOBJIECHBL. B Hacrosmee
BpeMs B Poccun (QyHKIMOHHUPYIOT BCEr0 HECKOJIBKO
necsatkoB HeOoabmux BOC.

Berep B mpu3emMHOM cioe  arMocdepbl
BO3HMKaeT M3-3a HepaBHOMepHoro HarpeBa CouHIEM
3eMHOIM TOBEPXHOCTH: BOJHBIC OaccelHBI, TOpHI, Jeca,
crenu, 00JIOTa W TMYCTHIHM HArPEBAIOTCS HEOIWHAKOBO.
BenenctBue 3TOTO MOSBISETCS MEpenal JaBIeHUNA U3-3a
Pa3HOCTH IUIOTHOCTEH XOJOZHOTO W TEIUIOTO BO3IyXa.
PasHocTe  nmaBneHuil  3acTaBiseT  LUPKYJHPOBATH
OTPOMHBIE BO3IYIIHBIE MAacChl, T.e. BO3HHKAaeT BETEP.
Ilepenan mioTHOCTEN BO3[yXa IMOSIBISETCS TaKXKe U3-3a
TeHn (IpH TepeMeHHOW OOJaYHOCTH, CMEHE IHA H
HOYH).

B rtponocdepe (nma Beicore 8-12 kM OT
MOBEPXHOCTH 3eMJIn) 00pa3yroTCsi MOIIHBIC BO3YIIHbIC
TEYCHHUsS, Ha3bIBaCMbIC CTPYHHBIMH. XapaKTCPUCTHUKU
CTPYWHBIX W  TPU3EMHBIX  BO3AYIIHBIX  TCUCHHM
CYIIECTBEHHO pAa3IMYHbL. B TmomepevyHuKe CTpyWHEIC
teueHus gocturatoT 400-600 kM, a UX TPOTHKEHHOCTD —
mo 1000 kM. CkopocTh BO3AyXa B SIpe CTPYHHOTO
TeueHus coctaBisgeT 30-80 Km/4, HO YacTO IOCTHUTAET
200 xkm/4.

DHepreTHYecKuil MOTEHIMAl BeTpa Ha 3emIe
OYEHb BEIMK M COCTaBJSIET IO oOueHKaM BcemupHoi
METEOpOJIOTUYECKON opranuzanuu 170 TpUITHOHOB
kBry B rom. 3TO [gaeT BO3MOXKHOCTh BBIPAOOTKH
BETPOYCTAHOBKAMM SHEpruH B Konmmuectse 1.18-10"7
KBTd B TOA, YTO MHOTOKPAaTHO MPEBOCXOJIUT
KOJIMYECTBO MOTPEOISIEMOI B MUpPE SHEPTHUH.

Berpoasurarens 0OBIYHO HCHOJB3YIOT BETEP B
MIPU3EMHOM cJioe aTMocdepsl Ha BeicoTe 10 50-70 (pexe
1o 100 M) oT 3eMHO¥ TOBEPXHOCTH.

Baxwneiliimas sHepreTMyeckas XapaKTepUCTHKA
BEeTpa — €ro CKOpocTh. BcnenctBue psiga (akTopos
CKOpOCTh ¥ HANpaBICHHWE BETpPa W3MEHSIOTCS II0
ClIy4ailHOMY 3aKOHY. BakHas XxapaKTepHCTHKa BeTpa —
€ro BEPTHKAJBbHBIA MPOQHIb, T.€. XapakTep U3MEHEHHMs
CKOPOCTH BETpa B IPU3EMHOM CJIO€ aTMOC(HEPHI.



Kunernueckas SHEPTHs BETpa
MPONOPIMOHANBbHA KyOy €ro CKOpocTH. Y IenbHas
MOIIHOCTh BETPOBOTO MOTOKA ¢ ceueHmeM 1 M° mpu
t=15° C wu p=101,3 «kIla. Kunermueckas >Heprus
BO3YIIHOTO IOTOKAa C IOMOIIBIO BETPOKOJECA HIH
BETPOTYpPOMHEI  IIpeoOpaszyercs B MEXaHHYECKYIO
sHepruto. IlocnenHss ¢ MOMOILBIO HCHOIHUTENBHOIO
MexaHH3Ma (TeHepaTopa, KOMIIpeccopa, JJIEKTPOIH3epa
U T.J.) MOXET OBITb TpeBpamieHa B D3JICKTPHUYECKYIO,
TEIUIOBYI0, MEXAaHWYECKYI0 JSHEPIHI0 WIM JSHEPTHIO
C)KaToro rasa.

BerpoBble  3HEpreTHdecKHe YCTAHOBKH IIO
TeHEepPUPYEMOH MOIITHOCTH JenATcs Ha 3 rpymmsl: 1) 10 5
KBT JuIs OTOIIEHMsI NOMEILLEHUM, NMUTAaHUS HACOCOB U
T.4.; 2) 5-100 kBT (B KayecTBe NpHBOJA PA3IUYHBIX
YCTPOKCTB, B TOM YHCIIE JIEKTPOTeHepaTopoB); 3) bonee
100 xBT (g mapamienbHOi paboOThl C HEBETPOBBIMH
IIEKTPOCTAHIUSMH).

Bbumn  mpemioXKeHbl  BEeTpOIBHTATENM  C
BEPTUKATFHON OCHIO BpAICHHs (KapyCeNbHbIE, POTOPHEIE,
OapabaHHBIE) W C TOPH3OHTAJIFHOH OCBIO BpAICHUSA
(xpeutbuaTeie).  KIIJ  KpbUTbYaTBIX — BETpOIBHTATENCH
3HAUUTENBHO BBIIIE, YEM y BETpPOJBHraTelned cC
BepTHKAIBHOM ockio M nocturaeT 50 %. B Hacrosee
BpeMsi B OOJIBIIIMHCTBE CTPAaH MHCIONB3YIOT KpPbUIbUATHIE

BETPOYCTAHOBKH.
OcCHOBHOI  pabouMii  OpraH  KpbUIbYATOTO
BETPOJBHUraTeNlsl —  BETPOKOJIECO C  JIOHMACTSIMH,

pacIojoKeHHBIMU TI0 pajnycaM W TOA HEKOTOPHIM
YIJIOM K IUIOCKOCTH BpamieHus. Yucino jgonacreid MOXeT
ObITh paznnuHo (00byHO 2-3). Bpamiarommii MOMEHT Ha
BETPOKOJIECE TOABISIETCS 3a CYET IOJBEMHOM CHIIBL,
BO3HUKAIOIIMKM HM3-3a Pa3HOCTH HABJICHUNW NON M Haj
KPBUIOM.

CkopocTh BpalleHus Kojieca MaKCUMalbHA TPH
HNEPIEHANKYISIPHOM K IIOTOKY BO3AYXa PACHOI0KEHHIO
nonacted. Iloaromy B kpputbuaThix BOC mcmnonb3yror
YCTpPONCTBA aBTOMAaTHYECKOTO IIOBOPOTA OCH BpAILEHUS:
Ha MOIIHBIX BOC — 27eKTpOHHYIO CHCTEMY YIpaBICHUS
pBICKaHWEM, a Ha MajbIX CTaHOUSAX — KpbUIO-
crabuimzarop.

B coBpemennsix BOC npuMeHSIOT HOBBIE
TEXHOJOTMYECKHE HIEH: CHCTEMY JIHUHAMHYECKOTO
W3MEHEHHs yIJla aTakd, CHUCTeMY JHHaMHYECKOTO
pEryJIMpoOBaHUS CKOPOCTH BpAICHHS BETPOKOJIECA;
CHCTEMY OIEPATUBHOTO PETYIUPOBAHUSI MArHUTHOTO
CKOJIBKCHUSI ~ aCHHXPOHHOTO  reHeparopa. Hawama
sKcIuTyatupoBaTbcs BOC, B KOTOpOH TNpHMEHSAETCS
MHOTOIIOJIIOCHBI POTOP HA IOCTOSIHHBIX MarHuTax M
BBICOKOBOJIBTHBIH T'€HEPATOp CO CTATOPOM, HMEOLINM
oOMoTKM 13 Kabens. [lepeMeHHbI HU3KOYaCTOTHBIN TOK
BBINIPSAMIIICTCS, a 3aTeM IpeoOpasyeTcs B NepeMEHHbIH
TOK CETEBOW 4acTOTHI. I'eHepaTop HU3KOOOOPOTHBINH U B
penykTope He Hyxkmaercsa. Paboroit BOC ympasmser
OopToBOI KOMIBIOTEp. EcCIM BO3HUKAIOT BCILIECKH
HaINpsDKeHUS IPU CHIIBHBIX MOPHIBAX BETPa, OHU racsATcs
CHeLUaTbHbBIMU 3JIEKTPOHHBIMHU CHCTEMaMH.
BerpoarperaTsl OTKIIOYAOTCS TIPU CKOPOCTH BeTpa 25
M/C C IIOMOIIBIO JBYXYPOBHEBON CHCTEMbI TOPMOXKCHHUS.
B OTKJIFOUEHHOM COCTOSIHUM OHHU BBLIEPIKHBAIOT IIKBAJIBI
Berpa 10 50 m/c. O6cnyxuBator BOC pa3 B mosrona
(cpoxk skcruryaranuu 20 nerT).
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OddexTnBHA CHUCTEMa «BETPO-AU3EIbY», T.C.
pabora B2C B nape c JTU3CIIEM.
KommnbroTepusupoBaHHOE yCTPOHCTBO MO3BOJISIET 32 JBE
CCKYH/IbI OTKIIOUYUTHL AW3€JIb MU BHOBb BKJIIOYHUTL €IO0.
ITpu aTOM 3x0HOMUTCA A0 67% AU3EIBHOTO TOILUIHBA.

VY Berpa ecThb KpYIHBI HEIOCTAaTOK — €ro

HECTaOMJILHOCTh. JIIS CHIDKEHHS 3aBHCHMOCTH OT
HETIOCTOSTHCTBA BETPa MPHUMEHSIIOT MaXOBHKH, YaCTHYHO
CrIXHBAIOIIME  HIKBAaJbl  BETpa W pa3jMYHbIC
AKKyMYJIISITOPBI, yarie BCETO JIIEKTPUUECKHE.
Hcnone3yl0oT — Takke BO3MYIIHbIE (BETPOYCTAHOBKA
HarHeTaeT BO3AyX B OaIOH; MpH BBIXOJAE U3 OaytoHa
CTpys BO3/yXa Bparaet TypOuHYy C
3JIEKTPOr€HEPATOPOM) u TUIPABINYECKHE

AKKyMYyJISITOpBI (BETPOJBHrarTeNb IIOJHHUMAET BOJY Ha
OIIpE/IeNICHHYI0 BBICOTY; Majas BHM3, BOJA Bpallaer
TypOuny). s KOMIEHcalMu HecTaOWIBHOCTH BeTpa

COOPYKaIOT BETpPSHBIC (bepmbl (crannum).
BerpoycTaHOBKM pa3MeIalOT psaaMH  Ha  OOJNBIION
TeppuUTOpHU. J{MaMeTpbl KOJeC MOTYT JOCTHIaTh

HECKOJIBKMX JI€CATKOB METPOB, a 3aropakuBaTb IpyT
JpyTra BEeTPOYCTaHOBKH HE JJOJDKHBI.

CoBpeMeHHbIe BeTpOBbIe TypOuHbI 3 (HeKTHBHO
paboraror mpu ckopoctsix Berpa 6-10 m/c. Tloatomy
BETPOTYPOMHBI YCTAaHABIMBAIOT HA MauTax BBICOTOH
HECKOJIBKO JIecsITKOB MeTpoB (10 100 M), 4TOOBI MOIHSTH
HaJl TMPU3CMHbBIM MWHEPLUHUOHHBIM CJIOEM aTMOC(i)epI)I.
Berposnepretuueckue YCTaHOBKH 3¢ PEeKTUBHO
paboTaloT TOJIBKO B paiioHaxX CO CTAOMIBHBIMU BETPaMH,
HarpuMep, Ha TOPHBIX IIepeBajlax 1 MOPCKUX Oeperax.

K  coxanenuto, y  BETpPOIHEPreTHUECKHUX
YCTaHOBOK €CTh psill HenocTaTkoB. OHM OYEHb ITyMHBIE,
TeHEpUPYIOT MHTCHCUBHBIA MH(PA3BYK, BBI3BIBAIOIINI y
JIFOEH YyBCTBO OECITOKONCTBA M YTHETEHHOE COCTOSIHUE.
Wudpa3Byk oTpHULATENbHO JACHCTBYEeT Takke Ha
KUBOTHBIX W nTul. [Ipn mMHMpPOKOM TNPHUMEHEHUH
BETPOYCTAHOBOK HApyIIAE€TCsl TEIUIOBOM OajaHC 3eMHOM
MOBEPXHOCTU. DTO MOXET HM3MEHUTh pPO3y BETPOB B
HaxoJAmuxcs psAaoM IMPOMBIIIICHHBIX 30HaX U YCUJIIUTH
3arpsi3HEHUE BO3/yXa. BeTposneKTpoCTaHIMU MeEIaloT
noJjéraM NTHL] U HACEKOMBIX, OTPAKAIOT PaIMOBOJIHBI
BpAIAIOIIMMKCS  JIONIACTSAMM,  3aTpyAHsisi  pabory
HAaBUTAlIMOHHOM ammapaTypbl CaMOJIETOB M HPUEM
TEJIECUTHAJIA. KanuransHble 3aTpaThl "
9KCIUTyaTallMOHHbIE  pPacXolbl Ha BETPOYCTaHOBKH
3HAYUTEIIBHBL Berpoanexkrpocranuuu 3aHUMAIOT
HaMHOTO GoJpuryro wiomans, yem ['9C, TOC umun ASC
TaKOM K€ MOIIHOCTH.

Ha 3amage psg mpobnem, CBS3aHHBIX  C
skcrutyaranueit BOC, Obu1 perren emie B cepenune 1990-
X rOJIOB. YilyullleHHeM rpoduiiel Jiornacreil ¥ moaoopom
yuciaa oOOpOTOB — BETPOKOJIECAa YAAIOCh YMEHBIIUTH
myM u BUOpamuoo. 3amuTy NOTHLI 00OecrevynBaeT
OTPaXIECHUE BETPOKOJECAa CETYATBIM KOXyxom. Jlms
VIIydIIeHusT TpuemMa TenecurHana psgom ¢ BOC
MOCTPOWJIN PETPAHCIISATOPBL.

B oTnnume oT HCKONMaeMbIX BHJOB TOIUIMBA
BETEP — BO30OHOBISIEMBIH  HMCTOYHHUK  JHEPIUHU.
KanuranpHble 3aTpaThl Ha COOpYXKCEHHE
BETPOOHEPTECTUYCCKUX CTAaHIMM HAaMHOI'0O MCHbLIIEC, YEM
Ha CTPOUTECIILCTBO TCILJIOBBIX, ATOMHBIX NN
TUIPOIJIEKTPOCTAHLIMMN. Berposnepreruueckue
YCTaHOBKHM HE 3arpsi3HAIOT BO31yX, kak TOC, He naror
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