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BBefeHue

YCTaHOBNEHHbIE B HACTOSALLEM CTaHAAPTE TEPMUHBI PACMOJIOXKEHbI B CUCTEMATU3MPOBAHHOM MOPSIZKE,
OTpaXKaloLLeM CUCTEMY MOHATUI B 061aCTV BETPOIHEPTeTUKM.

[ns Kaxgoro NOHATUA YCTaHOB/EH OfMH CTaHAAPTU30BaHHbIA TEPMUH.

B anaBUTHOM yKasaTene AaHHble TepMUHbI NPUBEAEHbI OTAENbHO C yKasaHMeM HomMepa CTaTbMu.

MpvBefeHHbIE ONpefeneHns MOXHO Npu HeoOXO04MMOCTU W3MEHSATb, BBOAA B HUX NPOU3BOAHbIE
NPU3HaKKM, packpbiBasi 3HaUEHUE UCMO/b3YeMbIX B HUX TEPMUHOB, YKasbiBas 06BEKTbI, BXOASALLME B 0OBEM
OMnpeAensieMoro NOHATUSA. VI3MeHeHWUs He [OMKHbI HapyLlaTb 06beM W COepXKaHue MOHATUIA, onpegeneH-
HbIX B HacTOALLEM CTaHAapTe.

TepMWHbI W ONpefeneHns OOBLLETEXHUYECKUX MOHATUIA, HeobXOAuMble ANs MOSCHEHWS TekcTa
CTaHjapTa, NpuBefeHbl B NPUIOXKEHUU A

B cTaHaapTe NpuBefeHbI andaBUTHbIE YKasaTesm TEPMUHOB Ha PYCCKOM (MpUoxeHue B) 1 aHrnnii-
CKOM (MpunoxkeHue B) sisbikax.

CTaHfapTM30BaHHbIE TEPMUHbI BblAeNeHbl MONY>XUPHLIM LUPUGTOM, UX KpaTKue hOPMbl —CBET/IbIM.
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FOCYAAPCTBEHHbBIN CTAHOLAPT POCCUWCKOWM SEAEPALUWN

HeTpaguumoHHas sHepretnka
BETPOSHEPIETUKA
TepmuyHbI 1 onpegeneHns

Nontraditionai power engineering.
Wind power engineering.
Terms and definitions

1 O6nacTb NpuMeHeHUs

[ata BBegeHus 1999—07—01

HacToswuii cTaHAapT ycTaHaBMBaeT TEPMUHBI U ONpeaeneHns NOHSATUIA B 061aeT BETPO3HepreTu-

KW.

TepMUWHbI, YCTaHOBMEHHbIE HACTOSLLMM CTaHAAPTOM, 0653aTe/bHbl /15 NPUMEHEHNSI BO BCEX BUAAX
[OKYMEHTaLUMM 1 NUTepaTypbl N0 BETPOIHEPreTUKE, BXOAALMX B cthepy paboT MO CTaHAapTU3auun uam

MCNOMb3YIOWMX Pe3ynbTaThl 3TUX PaGoT.

CTaHfapT BXOAMT B KOMMEKC HOPMATMBHbIX LOKYMEHTOB MO HETPaAWLMOHHON 3HepreTuke, ycra-
HoBneHHbIX TOCT P «HeTpaguuMoHHaa 3HepreTvka. HanpaafeHus ctaHgaptusaunn. OCHOBHblE MOMO-

XKEHUA».

2 HopmaTuBHbIe CCbINKK

B HacTosLeM cTaHAapTe UCMO/b30BaHbI CChITKW Ha Crefytolme CTaH4apThbl:
FOCT 27.002—89 HageXHoCTb B TeXHUKe. OCHOBHbIE MOHATUA. TepMUHbI U ONpeaenieHuns
[OCT 24291—90 3nekTpunyeckas 4acTb 3NEKTPOCTAHUWIA W 3MEKTPUYECKON CceTU. TepMUHbl K

onpejeneHust

3 CTaHaapTV30BaHHble TEPMUHbI

31 O6wmne nNoHATUSA

3.1.1 BeTpo3Hepretuka:

OTpac/b 3HepreTMKK, CBA3aHHas C pa3paboTKO METOAOB W CPeacTs
npeo6pa3oBaHNs 3HEPrM BETPA B MEXAHWYECKYHO, TEMIOBYHO UAW 3M1EKT-
PUYECKYHO 3HEPTUto

3.1.2 BeTpoOBOIN KajacTp:

CuncTeMaTM3nMpOBaHHbIA CBOA CBEAEHWIA, XapaKTepu3yHoLLMiA BETPO-
Bble YCNOBMA MECTHOCTW, COCTaBNfEMbIA MEPUOSUYECKN MW NYTEM He-
MPepbiBHbIX HA6GMIO4EHNI A W [AOWWA BO3MOXHOCTb KOMYECTBEHHOM
OLEHKM 3HEeprum BEeTpa W pacyeTa OXULAeMON BbipabOTKW BETpO3Hepre-
TUYECKUMU YCTaHOBKaMm

3.1.3 BeTPOBOI NOTEHLMA:

MonHas 3Heprus BeTPOBOrO MOTOKAa KakoW-AM60 MeCTHOCTU Ha
onpefeneHHo BbICOTE Haf MOBEPXHOCTbIO 3eMJIN.

3.1.3.1 BanoBoi NoTeHLMan:

3HepreTNYecKnil 3KBNBANEHT BETPOBOrO NOTOKA Kakoin-nn6o mecT-
HOCTW Ha OnpefeNneHHol BbICOTE Haf MOBEPXHOCTbIO 3eM/N

M naHHe odmumanbHoe

Wind power

Wind cadaster

Wind potency

Wind potency total
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3.1.3.2 TexHWMYecKuiA NoTeHUMan:

YacTb nanonoro noTeHLmana, KoTopas MOXeT 6bITb MONE3HO UCMO/b-
30BaHa C NOMOLLbI0 COBPEMEHHOI0 BETPOIHEPreTUYECKOr0 060pyA0BaHMA
C y4eToM Tpe6oBaHWil COLMaNbHO-3KOOTMYECKOr0 XapakTepa

3.1.3.3 3KOHOMWYECKUIA NOTeHLWa:

YacTb TeEXHWYECKOro MoTeHLMana, Ucnosb3oBaHne KoToporo 3KoHo-
MUYECKM 3(h(PEKTUBHO B COBPEMEHHLIX YC/IOBMAX C Y4eTOM TpeboBaHWi
COLMabHO-9KOHOMUWYECKOT0 XapaKTepa

3.14 BeTpoaHepreThyeckas ycTaHoBka (BIY):

Komnnekc B3aMMOCBA3aHHOr0 060py/0BaHUS U COOPY KEHWIA, Npea-
HasHa4eHHbI 419 Npeobpa3oBaHWA 3HEPrn BeTpa B Apyrue BULbl 3Hep-
rum (MexaHM4ecKyto, TENIOBYH, 3NEKTPUYECKYHO U Ap.)

3.1.4.1 BeTpoMexaHW4ecKas yCTaHOBKa:

B3Y. npefHasHayeHHas 418 npeobpa3oBaHUs BETPOBOW 3HEpPruu B
MeXaHUYEeCKy!0 [,19 NPYBOJA Pa3/INYHbIX MaLLWH (HAcOC, KOMMNPeccop U T. 4.)

3.1.4.2 BeTporensosBas yCTaHOBKa:

B3Y, npefHa3HayeHHas LN9 HEMOCpPeLCTBEHHOro npeobpas3oBaHus
BETPOBOI 3HEPrUN B TeasI0BYHO

3.1.4.3 BeTpO3NeKTpuyeckas yCcTaHOBKa:

B3Y, npegHasHauyeHHas 4ns nNpeobpa3oBaHns BETPOBO 3HEPrMM B
3NEKTPUYECKYIO C MOMOLLIO CUCTEMbI TEHEPUPOBAHUSA 3EKTPOIHEPTUN

3.1.4.4 rvbpuaHble B3Y:

CucTembl, cocToswme n3 BAY n Kakoro-nm6o apyroro MCTOMHMKA
3Hepruu (an3enbHOro, 6eH3MHOBOrO, ra3oTyp6VHHOIO ABuraTeneid, poTo-
3/IEKTPUYECKMX, COMHEYHBIX KONEKTOPOB, YCTaHOBOK EMKOCTHOIO, BOAO-
POAHOI0 akKKyMYMPOBaHWUS CXATOro BO3AyXa W T. &), UCNOMb3yeMbIX B
KayeCTBE PE3EPBHOr0 UM LOMONHUTENIbHOTO UCTOYHMKA 3MEKTPOCHabXe-
HVA noTpebuTenein

3.1.5 BeTpoanekTpunyeckas ctaHuus (B3C):

3neKTpOCTaHLMsA, COCTOALLAA U3 ABYX 1 60Nee BETPOINEKTPUYECKMX
YCTaHOBOK, MNpefHa3HauyeHHas Ans npeobpasoBaHWs 3Hepruy BeTpa B
3NEKTPUYECKYIO 3HEPTUIO U Nepedady ee noTpebuTento

3.1.6 Betpoarperat (BA):

Cuctema, COCTOALLAA U3 BETPOABUraTeNs, CUCTEMbI Nepejayn MoLy-
HOCTW W MPWBOAWUMOM WMMU B ABVXKEHWE MallWHbl (31eKTPOMALLHMHOIO
reHepartopa, Hacoca, Komnpeccopa 1 T. .)

3.1.6.1 ceTeBoii BETPO3NEKTPMUYECKWIA arperarT:

BA C 3/71eKTpPOMaLWMHHBIM TeHepaTopoM, NpefHasHaYeHHbld ans
paboTbl NapanfiefibHO C 3NeKTPUYECKUMU CETAMU, MOLLHOCTb KOTOPbIX
ABNAETCH 6eCKOHeYHO 60MbLOA uAM 6ONbLUEA, HO COM3MEPUMON Mo
CpPaBHEHMIO C MOLLHOCTbIO BA

3.1.6.2 aBTOHOMHbIi BETPO3/IEKTPUYECKMIA arperar:

BA C 3/71eKTpOMaLWMHHBLIM TeHepaTopoM, NpefHasHaYeHHbld ans
3M1EKTPOCHABXeHNs NOTpebuTenen, He UMEHOLLMX CBA3N C 3N1EKTPUYECKON
CeTbio

32 CocTaBHble yacTu BA 1 ero xapakKTepucTuKu

3.2.1 Betpogsuratens (BA):

YCTpoiicTBO AN Npeobpa3oBaHUsA BETPOBOI IHEPTUK B MexaHnuec-
Ky 3Hepruio BpalleHns BeTPOKo/eca

3.2.2 cuctema nepesaun mowHoctn (CrM):

Komnekc ycTpoicTB A8 nepefadn MOLLHOCTM OT BaTa BeTPOKo/eca
K BaUly COOTBETCTBYIOLLIEH MaLLUWHbI BETpOarperara c nosbIWeHeM nau 6e3
MOBbILLIEHWS YaCTOTbI BPaLLeHMs BaTa 3TOM MallUWHbI

3.2.3 cucTema reHepupoBaHna 3nekTposHeprum (Cra3):

DNeKTPOMaLLMNHHLIW reHepaTop M KOMLUTFEKC YCTPOncTB (Npeobpaso-
BaTe/lb. akKKyMynsTop W T. 4.) AN9 NOLK/IOYEHUs K NoTpebuTtento co
CTaHAaPTHLIMW NapameTpaMmn 3/1eKTPOIHEPT UM

Wind potency technical

Wind potency economic

Wind power plant

Wind mechanical plant

Wind thermal plant

Wind electrical plant

Combine wind systems

Wind electrical power station

Wind unit

Wind unit
for grid electric

Wind unit autonomic

Wind motor

Transmission power system

Generator system



3.2.4 3HepreTnyeckas xapakrtepuctvka BA:

Pa3svepHas 3aBMCMMOCTb BbIXOAHOW MOLWHOCTM BA 0T CKOpoCTM
BeTpa He3aTOPMOXKEHHOro NoToKa

3.2.5 paboune xapakTtepuctkum BA:

Pa3vepHble XapakTepuCTUKX 3aBMCUMOCTU MOMEHTA BPALLEHUS U
MOLLHOCTM OT YacTOTbl BpalLeHna Ans psfa noCcTOSAHHbIX CKOPOCTEN BeTpa

3.2.6 Npou3BoaUTENILHOCTL BA:

3aBMcUMOCTb 06beMa MPOAYKLMKW, MPOU3BOAMMOro BA 3a efnHuLy
BPEMEHW, OT CPefjHeli CKOpOCTW BeTpa

3.2.7 ycTaHOB/IEHHasA MOLLHOCTb BA:

MacrnopTHas MOLLHOCTb MallMHbl Ha BbIXOAHOM Bany BA

3.2.8 HOMVHasbHas MOLLHOCTL BA:

MakcumansbHoe 3HaueHne BbIXOAHOM MOLLHOCTW, Ha KOTOPYH pac-
cumtaH BA 0 fnTeNnbHOM pexunme padoTbl

3.2.9 obwwii KoadhduLmeHT nonesHoro aenctans BA:

OTHOLLEHMe NPOM3BOAMMON BA NnonesHoi aHepruy K NoiHoi aHep-
rn BeTpa, NPOXOASALLE Yepe3 OMeraemyto MnoLiab BeTPoKoieca

3.2.10 cKopocCTb crparveBaHus ¢ MecTa:

MuHUMaNbHas CKOPOCTb BETPA, NMPU KOTOPOI BETPOKOJIECO HaUYMHa-
€T BpaLlleHne 6e3 Harpyskm

3.2.11 MuHMManbLHas paboyas CKOpOCTb BeTpa:

MuHVManbHas CKOPOCTh BETPa, Npy KOTOPOi obecrneumBaeTcs Bpa-
WweHre BA ¢ HOMWHaNbLHOI 4aCTOTON BpaLLeHUsA C HyneBOl NPOM3BOAN-
TENbHOCTHIO (XO/IOCTOM XOf)

3.2.12 pacuyeTHas CKOpOCTb BeTpa:

MuHMManbHas CKOpOCTb BeTpa, Npu KOTopoil BA pa3BmBaeT Ho-
MWHa/IbHYI0 MOLLHOCTb; CKOPOCTb, COOTBETCTBYHOLLAA Havyany perynu-
poBaHus

3.2.13 makcumanbHas paboyast CKOpPOCTb BeTpa:

CKOpOoCTb BeTpa, NP1 KOTOPOWA pacyeTHas MPoYHOCTL BA no3sonsiet
MPOV3BOAWTbL 3/1EKTPO3HEPrn0 6e3 NOBpeXAeHWIA

3.2.14 6ypeBas pacyeTHas CKOPOCTb BeTpa:

MakcmmanbHas CKOpoCTb BETPa, KOTOPYH MOXET BblAepXaTb 0CTa-
HOBNEHHbIV BA 6e3 paspyLueHmii

3.2.15 umcno uvacoB (KO3(PMLMEHT) WCMOMb30BaHNA HOMUHASbLION
MOLLIHOCTY:

OTHOLLEeHMe NPou3BOANTENBHOCTY BA 3a pacyeTHbI nepunog Bpeme-
HW K HOMWHaNbHOM MoLHOCTU BA
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Wind power curve

Performance curve

Capacity

Maximum electrical output

Rated electrical output

Efficiency total

Start-up speed

Cut-in-wind speed

Rated wind speed

Gut-out-wind speed

Maximum design wind speed

Efficiency rated output

33 BeTtpopgBuratenb, ero COCTaBHble YacTuW U XapaKTepPUCTUKMU

3.3.1 ropusoHTabHO-0CceBON B/

B/, y KOTOpOro ocb BpalleHUs BETPOKO/ECa PacnosioxeHa napas-
NefIbHO MW MOYTU MapasiefibHO BEKTOPY CKOPOCTU BETpa

3.3.2 BepTukanbHo-oceBoin B/

B[], y KOTOpOro ocb BpallieHWA PacnosioXkeHa neprneHAnKynapHo
BEKTOPY CKOpPOCTY BeTpa

3.3.3 Betpokoneco (BK):

JlonacTHas cuctema BeTpoABuraTens, BOCNpUHMMaroLLas aspoanHa-
MWUYECKME HarpysKu OT BETPOBOro MOTOKa W npeobpasytollas aHepruio
BETpa B MEXaHWYeCKylo 3Heprui BpalleHns BETPOKoeca

3.3.3.1 gnametp BK:

[nameTp OKpY>KHOCTW, OMMUCbIBaEMbIA Hawnbonee yaaneHHbIMU OT
ocu BpaweHms BK yactamu nonacteid

3.3.3.2 omeTaemas nnowgagp BK:

[eomeTpuyeckas npoekums nnowaan BK Ha nnockocTb, nepneHau-
KY/IFPHYIO BEKTOPY CKOPOCTMK BETpa

3.3.3.3 nonactb BK:

CocTaBHas YacTb BK. co3garollas Bpawjatolimii MOMEHT

Horizontal axial wind motor

Vertical axial wind motor

Wind rotor

Rotor diameter

Swept area

Blade
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3.3.3.4 Kpyrka nonacTu:

Vi3meHeHMe yria yCTaHOBKW XOP/Abl /10NacTu no ee A1NHEe 0T KOpHe-
BOrO 10 MepudepminHoro ceveHms

3.3.3.5 yron yctaHoBKu nonacTu:

Yron mexay Xopfoi npoduas NonactTy 1 NAOCKOCTbIO UK MOBEPX-
HOCTbIO BpaleHus BK

3.3.3.6 BTy/nKa BK:

3nemeHT BK. npegHasHayeHHbIA 41 KpenneHus nonactei u nepe-
fJauyn momeHTa BpauweHna Kk CUM BeTpoarperata

3.3.3.7 yron koHyca BK:

Yron, Ha KOTOpPbI/ OTK/IOHEHbI fonacTn BK OT naockocTu, nepnex-
AVKYNAPHOW ero ocu BpaLLeHus

3.3.3.8 yron yctaHoBKkM ocu BK:

OTK/NOHeHMe yrna ycTaHoBku ocv BK oT ropusoHTtanu

3.3.3.9 yvactorTa BpalleHns BK:

Yron, NpoxoAnMblii nonactbio BK 3a eanHWLY BpeMeHW, M3MepeH-
HbIll B 060pOTax B €AVHMLY BPEMEHU UAW B pajuaHax

3.3.4 aspoguHammueckuin Topmos B/,

Topmo3, AeiicTBMEe KOTOPOro OCHOBAHO Ha UCMO/b30BaHUM a3poau-
HaMWYeCKMX CWJ/, BO3AEACTBYIOLMX Ha MOBOPOTHbIe NOMacTu W ee
MOBOPOTHbIE YacTW

3.3.5 mexaHuyeckuii Topmo3 BJ;

MexaHnyeckass TOPMO3Hasa CUCTEMa, MCMOMb3YIoLas CUbl TPeHUS
419 CHKEHWA 4acTOTbl BPpalleHus WM OCTaHOBKW poTopa BL

3.3.6 rnasHbIli TOopmMo3 BL;

Topmo3, KOTOpbI 06ecneymBaeT OCTAHOBKY arperata npu OTCyTCT-
BUW aBapuu UK NOAAep>KaHNe HOMUHAMbHOW YacToTbl BpaleHus BK npu
OTK/oYeHUN BA oT noTpe6uTens (MpoTWBOPA3rOHHbIA PeXnm)

3.3.7 aBapwuiiHblii Topmo3 B[

TopMo03, KOTOpbIV 06ecneynBaeT NOMHYHO 6e3aBapuiiHy0 OCTaHOBKY
BA npu ero oTKNOYeHUN OT NOTPeOUTENA M 0TKa3e rnaBHOro Topmosa

3.3.8 ronoska (roHgona) BA:

CocrtaBHas 4yacTb BA c ropusoHTaublto-oceBbiM B[l, B KOTOPOM
pa3meLleHbl anemeHTbl onop BK. CUM, CIM'33, cuctema opueHTaunmn BK
Ha Hanpas/iieHve BeTpa W Apyrve anemeHTbl BJ]

3.3.9 cucrtema opveHTauun BA;

KomMnnekc ycTpoiicTB ropun3oHTanbHO-0ceBoro B, npefHasHaueH-
HbI 419 YCTaHOBKM OCM BpalleHns BK B COOTBETCTBMM C Hanpas/ieHUeM
BETpa B OMNpefeNeHHbIX Npefenax B Kaxk/plii MOMEHT BpeMeH

3.3.10 cucrema perynuposaHua B/,

Komnnekc ycTpoiicTs, 06ecneymBatoLLmii peryimpoBaHve B Tpebye-
MbIX Mpefenax 4acToTbl BpalleHusa W Harpysku B[ npu u3meHeHuu
CKOpOCTY BeTpa B paboyem fnana3oHe

3.3.11 XapakTepucTukn B[

3.3.11.1 aspoguHamuyeckue xapaktepucTnkn BL:

Be3pasmepHble 3aBWCMMOCTM MOMEHTA BpaLLeHWs, pa3BMBaeMON
MOLLHOCTK (KO3(hhuLMeHTa MCNONb30BaHWUA 3Heprum BeTpa) U CUnbl
no6oBoro fasneHns Ha BK OT YacTOTbl ero BpaLleHus U CKOpOCTW BeTpa
(6bicTpoxogHocTH BK)

3.3.11.2 perynvpoBoYHble XapakTepuctuku BL:

PasmepHas 3aBMCMMOCTb 4acTOTbl BpauieHmsi BK oT cpefHein cko-
poCTV BETpa MpW XOMOCTOM XOfe U HOMWUHa/IbHOW Harpyske BA

3.3.11.3 KO3(pPULMEHT UCMONb30BAHUA 3HEPrUM BETpa:

OTHOLLEHNEe BEIMYMHBI MeXaHUYeCcKoi aHepruu, passusaemoii BK,
W MONMHOW 3HepruyM BeTpa, MPOXOAsLleli 4Yepe3 OMeTaemMyr nowanb
BeTpoKo/cca

4

Blade twist

Pitch angle of the blade

Hub

Cone angle

Tilt angle

Rotation speed

Air brake

Mechanical brake

Head brake

Emergency brake

Nacelle

Yaw system

Power regulation system

Air dynamic characteristics

Characteristics regulation

Output coeflicient



3.3.11.4 nonHas 3Heprus BETPOBOro MoToka:

3Heprus HeTPOHOro NOTOKa, NPOXOAALLEro Yepe3 OMeTaeMyto nno-
waab BK. oTHeceHHas K He3aTOPMOXXEHHOMY MOToKy nepeg BK

3.3.11.5 6bICTPOXOAHOCTb (4ncno mogynein) BK:

OTHOLLEHME OKPYXHOI CKOPOCTY KOHLLA 10MacTu K CKOPOCTW BeTpa

3.3.11.5.1 HOMVHa/IbHOE YMCIO MOAY/ei:

Uucno mopyneid, COOTBETCTBYHOLLEE MAKCUMaNbHOMY 3HAYEHUIO KO-
aduumeHTa NCNONb30BAHNSA 3HEPTUM BETpa

3.3.11.5.2 CMHXPOHHOE YMCNO MOAYNeiA:

Yncno mogynei, npu KOTOPOM OTHOCWTENbHbLIA MOMEHT (Ko3adhdu-
LIMEHT UCMO/b30BAHNA 3HEPTUN BETPA) PaBeH HY/O

3.3.11.6 aspofuHamuyeckas Harpyska BK:

CocTasnaoLas aspojgnHaMUyYecknx cui, AeicTeyrowmx Ha BK B
Hanpas/fieHNV BeTpa

3.3.11.6.1 moyeH | BpaLeHns BK:

MOMeHT BpalleHus, 06pasyoLniics B pe3ynbTaTe BO3HWKHOBEHMS
NoLbEMHOW Cubl Ha Npothunsx nonactein BK npu mnx B3anMogencTsum ¢
BETPOBbLIM MOTOKOM

3.3.11.6.2 MOMEHT TporaHus ¢ mecTa:

MwuHUManbHbLIA MOMEHT BpalleHus Ha BK. focTaTouHblii gns npe-
0fl0/1IeHNA MHepuumn nokos B[,

3.3.11.6.3 HOMUHaNbHbIA MOMEHT BK:

MoOMeHT BpaLLeHVs BK. COOTBETCTBYHOLMIA MaKCUMalIbHOMY 3Haue-
HMIO KO3(h(hMLMEeHTA NCNOMb30BaHMS 3HEPruM BETpa

3.3.11.6.4 cuna no6osoro fasneHuns Ha BK:

CyMMapHas aspofuHamMmyecKas Harpyska Ha NoBepXHOCTb onacTei
BK, obpasylowasncsa B pesynbTaTe N060BOro CONpoOTUBAEHUS npoduns
nonacTyi BETPOBOMY MOTOKY
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Wind energy total

High-speed running factor

Nominal high-speed running
factor

Synchronous high-speed
running factor

Aerodynamical load

.Moment of the wind wheel

Stalling moment of
the wind wheel

Nominal, moment of
the wind wheel
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MPUNOXEHWNE A
(cnpaBoyHoOe)

TEPMWHbI N ONPEAENEHNA XAPAKTEPUCTUK BETPA, NCMOJIb3YEMbIX

B BETPOSHEPIETUKE

Al Betep:

,U,BI/I)KEHVI% BO3/yXa 0THOCMTE/IbHO 3eMHOI MOBEPXHOCTY, Bbl3BaHHOE Hepas-
HOMepHbIM pacrnpefefieHeM aTMOC(EPHOro AaBfieHNs W XapaKTepusytoLleecs
CKOPOCTbIO W Harpas/ieHnem

A.2 cpefHAA CKOPOCTb BETpa:

3HayeHVe ropyu3oHTaNbHOI COCTaBNSIOLLE CKOPOCTW BETpa 3a BblGpPaHHbIi
NMPOMEXYTOK BPEMEHM, OMNpefenseMblii OTHOLIEHWEM CYMMbl U3MEPEHHbIX 3Haye-
HWIA MIHOBEHHOI CKOPOCTM BeTpa K YNCMY U3MepeHWii

MpumeuvaHune —CpeaHsaa CKOPOCTb BETPA MOXET OMNPefensTsCs 3a Mu-

HYTY, 4ac. CyTKu, MecaLl, rof v ap.

A.3 cpegHerofosas CKOpOCTb BETpa:

CpefHAs CKOpPOCTb BeTpa 3a rof B KOHKPETHOM MECTHOCTMW, onpeaensemas
4NA 3afjaHHOI BbICOTbI Haf YPOBHEM 3e€MHOI NMOBEPXHOCTN

A.4 BepTuKa/bHbIV Npotvab BeTpa:

3aBMUCUMOCTL CKOPOCTM BETPA HO BbICOTE B MPU3EMHOM C/0€, ONpefensemas
4N9 KOHKPETHON MeCTHOCTM Ha OCHOBE U3MEPEHWI CKOPOCTH BETPa Ha Pas/INYHOM
BbICOTE OTHOCWTE/IbHO 3eMHOVi MOBEPXHOCTU

A.5 NoBTOPSEMOCTb CKOPOCTEW BeTpa:

MpoAoMKNTENbHOCTL fAeiiCTBMA pa3/IuHbIX Fpajaumns CKopocTeli BeTpa B
yacax WM NPOLEHTax 3a rof WAW [PYroii nepuos BpemMeHW B KOHKPETHOMN
MEeCTHOCTU, Ha OnpefeNleHHOV BbICOTE OTHOCWUTE/IbHO 3eMHO MOBEPXHOCTY

A.6 pacnpefeneHvie CKOpocTeid BeTpa

®YHKUMA CTATUCTUYECKOW 3aKOHOMEPHOCTW 4acTOT Bapuaunit ckopocTeit
Berpa 3a orpefe/ieHHbIl Nepuod BPeMeHU, annpoKCUMmpyoLlas cTaTucTUyeckue
JaHHble HabnLeHwiA

A.7 pacnpefieneHvie CKOpocTeii BeTpa no Beitbynay:

Haunbonee 4acto ucnonb3yemass B BETPOIHEPreTVKe aHaNMTUYecKas [ByX-
napameTpuyecKasi 3aBUCUMOCTb, BblpaxkatolLas BEPOATHYIO MPOAOMKUTENLHOCTb
[elcTBNA cKOpoCTeld BETPa PasINyHbIX 3HaYeHUIA, NapaMeTpbl KOTOPOI BapbUpyoT
B 3aBMCHMOCTM OT XapaKTepa MeCcTHOCTU

A.8 posa ckopocTell BeTpa:

BekTopHas fuadamma. xapakTepusytoLas peXxxnm BeTpa B JaHHOM MyHKTe,
C A/IMHAMK NyYeii, pacXoAALLMXCa OT LLeHTpPa B Pa3HbIX HanpaBneHUAX OTHOCUTENb-
HO CTpaH CBeTa, NPONOPLMOHaIbHLIMY NOBTOPAEMOCTW CKOPOCTeli BeTpa A/if 3TUX
HanpasneHni

A.9 yfaenbHaa MOLLHOCTb BeTpa:

MoLuHoCTb BeTpa, OTHECEHHaA K nnowanu 1M\ nponopunoHaibHas cymme
Ky60B MFHOBEHHbIX CKOPOCTE BeTpa W onpeAeneHHas 415 3afaHHO BbICOTbI Haf,
YPOBHEM 3eMHOI MOBEPXHOCTM

A.10 po3sa 3Hepruu BeTpa:

BekTopHasa fuarpamma, xapakTepusyowas pacnpegeneHue yfensHoi MoLLy-
HOCTU BeTpa No HanpaBfeHUAM 3a OMNpejeneHHbI Neproj BpeMeHu, ¢ AnnHaMu
nyyei, pacxofaWmnxcs OT LeHTpa B pasHbIX HanpasB/ieHNsX OTHOCWUTENbHO CTpaH
cBeTa, NPONOPLMOHANbHBLIMW YAENbHON MOLHOCTM Berpa Ans aTUX HanpaBneHui

Wind

Average wind speed

Average annual wind speed

Wind speed profile

Probilily function of the wind

speed

Wind distribution

Wecibull density function

Wind rose

Specific power of the air stream

Wind energy rose
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ANGABUTHBLIA YKA3ATE/Nb TEPMUHOB HA PYCCKOM $f3blKE

Arperat BETPOINEKTPUUECKMA @BTOHOMHDBIM .......c.c.vriuieirieieiiiintit sttt ettt ettt ettt 3.1.6.2
ArperaT BETPO3/IEKTPUYECKMNIA CETEBOIA....... ..3.16.1

BbicTpoxogHocTb (Yncno mogyneid) BK 3.
BA... .3.16
B oo .321
B/, BepTVWKanbHO-0CEBOIA... ..332
B, TP U FOUTAMBHO-0BEBOM ......vueaiettisiiietseeietet sttt e shset bbbt bbbttt 331
L2 Cl =T o ST TT PP R PP TTRPPIN Al
Betpoarpcrar.... ..3.16
BeTpogsuraresb... 321

B T POKOMEBCO ...ttt ettt et etttk btttk b et h b E R b E e et b R e b bbbt bt eb e n s 333

B OTPOTHEPTETUKA. ...ttt ettt R et ee et s e et et e et en e nre 311
BK .o, ..333
Btynka B K ..3.3.3.6
BaC......... 315
BOY .o 314
B3Y rubpugHbie.......... 3.14.4

lonoska (roHgona) BA,..
LIMAMETP B K o b e h kR b bR R h bt r bt n e 3331
KALACTP BETPOBOM .....uiviisieieses ettt bbbttt 3.1.2
Ko3hhMLMeHT NCNONbIOBaHMS 3HEprn BeTpa.. ..3.3.11.3

KoaumumeHT nonesHoro .aeiicTeus BA 06w nii ..3.29
KPYTKA MOMACTU .. ...3.3.34
Nonactb BK......cccccueiee ..3.3.33
MomeHT BK HOMUHaNbHbINA.. 3.3.11.6.3
MowmeHT BpaLleHus BK........ 3.3.116.1
MOMEHT TporaHusa ¢ MecTa..... 3.3.116.2

MouwHocTb BA HOMUHaNbHas. ..

MolyHocTb BA ycTaHOBNeHHas ..3.2.7
MolyHOCTbL BETpa yAenbHas......... ..A9
Harpy3ska BK aspognHamuyeckas... ..3.3.11.6
Mnowaab BK oMeracmas.......ccoceeeevverieneane. ..333.2
MoBTOPAEMOCTb CKOPOCTE BeTpa . ..A5
110TCHUHANM BANMOBOM ... ..3.131

MoTeHUMan BETPOBOIA....

MoTeHuman TeXHUYECKNA... 3.1.3.2
lMoTeHUMan 3KOHOMUYECKUIA.. ..3.133
TTPOU3BOANTENIBHOCTD B A ..ottt e n e e e 3.2.6
TTPOMNID BETPA BEPTUKAIIBHBIM . c...cvivvitirieeiesesieeieseseseseseeeesesesesesesesesesesesatesesesesesesesssesese et esesesssesesesses e e et esetsssenens A4
PacnpesieneHne CKOPOCTEH BETPA...c.vreeeevnenee ..A6
PacnpeseneHne ckopocTeii BeTpa no Beidbynny... AT
POBA CKOPOCTEM . cvuvueetiriseietees ettt s sttt ettt A.6
Lok E R T=T o] L =Tl o - TP P T TP TT TP S PP A 10
CIO3. ..323
Cuna no6oBoro gasneHust Ha BK............. ..3.3.11.6.4
CucTeMa reHepupoBaHNS 3MEKTPOIHEPTUM.....cuervereearereiiriienieeresre e ) e L) e s 323
CUCTEMA OPUEHTALIMN B L] ...ttt b et en e 339
CucTema nepefaynm MOLLHOCTM ..3.2.2
Cuctema perynmposaHua BA,............. ..3.3.10
CKOPOCTb BETPA  OYPEBAA PACUETHAN ..cvucueeterieetesestaietes e estasetestssssesesesseseseseeb et e ssebe st e bebeseae et e st as st eb et st eb et besene s 3.2.14
CKOPOCTb BETPA MAKCUMATBHAA PABOUA. ...cucuvvriiiimiiesestiesestiesestiesestseseststse sttt sttt sttt ettt ee e 3.2.13
CKopocTb Befipa MUHMManbHas pabouas... ..3211
CKOpOCTb BETPa PACUETHAS.....ceervereee .. 3.212
CKOpOCTb BeTpa CpeAHerofosas... ..A3
CKOpoCTb BeTpa CPeAHsas............ A2
CKOPOCTD CTPATMBAHHA € MECT .. veueereeteseaetesereeseseessessseseesesessssesesessesesessaseseaes s esessaseb et s s eb et e b e st s e b e et r et ae e b s 3.2.10
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C T IM i
CTaHUusA BeTPO3NeKTpmyeckas..
Topmo3 B/l aBapuiiHbli..............
Topmo3 B[, aspoguHammnyeckuii.
Topmo3 B[, rnasHbilii.........
Topmo3 Bl mexaHnyecku

Yron KoHyca BK...................
Yron ycTaHoBKM /10MacTul.
YT0m YCTaHOBKM OCU B K ...
YCTaHOBKA BCTPOMCXAHHUCCKAN. ......vvviiiiiiiiiciieiiie s
YCTaHOBKa BCTPOTCMJIOBaA..............
YcTaHOBKa BETPO3/IeKTpUYecKas..
YCTaHOBKa BETPO3HEPreTUYecKas.....
XapaKtepuctuka BA sHepreTuyeckas..
XapaktepucTukn BA paltouHe.................
XapakTtepuctuku B[] asapognHamuueckune
XapakTepuctTuku B[], perynmpoBoyHble ...
YacTtoTa BpateHus BK. ...
Yuncno mogynein HOMUHaNbLHOe... .
YMCNO MOAYNEA CUHXPOHHOE ....overiieteeeeteeie et
Yucno yacoB (KO3(ULMEHT) NCMNONb30BaHNS HOMUHAILHOM MOLLHOCTU
OHCPTUS BETPOBOK MOTOKA MOSTHAN oevvevieeeteeieieet ettt

322
315
337
334
336
335
3337
3335
3338
3141
3142
3143
314
324
325
33111
33112
3339
331151
331152
3215
33114
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ANOABUTHBIN YKA3ATE/NIb TEPMUHOB HA AHI/IMACKOM A3bIKE

ALrOAYNAMICAL TO AT ... 3.3.11.6
Airbrake......cccocooiiinen.

Air dynamic characteristics.
Average annual wind speed.

Average wind speed. A2
Blade.......ccceuenee. ..3.333
Blade twist ..3.3.34
Capacity....ccoceeerrnenens .3.26

Characteristics regulation..
Combine wind systems....
Cone angle........ccccoeuene. .

Cut-in-wind speed.... 3211
Cut-out-wind speed..... .3.213
Efficiency rated output ..3.215
Efficiency total........... ..3.2.9

Emergency brake...

Generator system... .3.2.3
Head brake .........ccccccenee. ..3.36
High-speed running factor...... ..3.3.11.5

Hori/.onta! axial wind motor..
HUb o

Maximum design wind speed.. ..3.214
Maximum €lECTHICAI DULPUL.....viiirie ettt 327
IMECRANTCAT DFAKE .....eeieeee e sttt b ettt b bbb bt bbbt b et b et e e eban 3.35
Moment of the wind wheel. ..3.3116.1
NagCHC ..o .3.38
Nominal high-speed running factor. ..3.3.115.1
Nominal moment 0f the WINA WHEEL...........ccoiiiieieie e 3.3.11.6.3
Output coefficient........ccccocevveeiirenens e eteereesteteateeteeteae 1 e heessesteessestesseeteeeteeeeteaheetteateaheeeete et enaeateeteenaenreanaen 3.3.113
Performance curve........ .3.25
Pitch angle of the blade.... ..3.335
POWET TEGUIALION SYSTEIM ...ttt bttt ettt 3.3.10
Probility function 0f the WiNd SPEEU ...........cciiiiiiiic A5
Rated elccrtical output......ccccceeneeee. ...3.2.8
Rated wind speed...... ..3.212
Rotation speed.... ..3.33.9
ROTOT IAMELET ...ttt et ettt bbbt bbbt e e b st bbbt et bbbt et et et b b e e b s nna 3331
SpPeCific POWET 0T the @I STFEAM ...ttt A9

Starting moment of the wind wheel.
Start-up speed.....cccevvreiirnirnenns

..3.3.11.6.2
..3.2.10

SWEPE Ar€a....coviiiiriciiici s .3.3.3.2
Synchronous high-speed running factor... 3.3.115.2
Tilt angle...oooeieceeee 3.3.38

Transmission power system.

Vertical axial wind motor... ..332
Weibull density function.. AT
Wind............ A
Wind cadaster. 312
Wind distribution... A6
Wind clccrical plant............. ..3.1.43
WiNd €lectriCal POWET STATIOMN ......c.cuiiiiiiiiiieieiit ittt 3.15
WWING BNEIGY O S .tttk h et e bbb st b b £ b bt h £ e b e h e b bt e b b st b b e b st b b bt e bbbt e b st nn b A.10
Wind energy total.......... 33114
Wind mechanical plant. 3141
Wind motor................ ..321
WVING POTENCY ...ttt ettt b e bbb e e A b e £ e £ b b £ b eb e b £ b e bR e b e b b et e b b eae e b b e et et et snatan 3.13
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WiIN POLENCY BCOMOMIC .iuiiitiuiiiietiiitetes ettt sttt sttt b bt bbb e e b e b e e e e b et b b e bt e e b e be etk e s e ee e b e s et st et et babenea 3.1.3.3
Wind potency technical.... .3.1.32
Wind potency total.... ..3131
Wind power............ .31
WVING POWET CUIVE. ...ttt ettt ettt 3.24
Wind power plant... . 314
WVINA FOSE ittt £ttt A8
Wind rotor........... ..3.33
WINA SPEEA PrOTIIE ...ttt e 2rttee sttt A4
WINA therMal PIANT......c.oi bbbt b bbbt b ettt bbb 3.1.4.2
Wind unit......ccooe.e. .3.1.6
Wind unit autonomic...... 316.2
Wind unit for grid electric... ..3.16.1
Y AW SY ST Lttt e bbbt E e E e R h e E R R E R R R R Rt R et r et n s 339
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