BETPOABUI'ATEJIN AJISA BETPOJJIEKTPUUYECKUX YCTAHOBOK
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AnHoTanus. B cTathe paccmarpuBaeTcs 3a/ava BEIOOpa BETPOIBHUTATENSI TSI BETPOIIEKTPUIECKAX YCTaHOBOK. [TyTéM
CpaBHEHHS [MOKa3aTeJel U XapaKTePUCTHK BETPOJIBUTATENEH MOKa3aHO, YTO VIS CYNIECTBYIOIINX PEKUMOB U CKOPOCTEH
BeTpa Ha Teppuropud PecrmyOmukm MommoBa HEOOXOAMMO HCIIONB30BaTh THUXOXOAHBIE (MHOTOJIOIIACTHBIC)
BETPOIBUTATENN KPBUILYATOTO KiIacca.
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AEROMOTOARE PENTRU INSTALATII EOLIENE ELECTRICE
Barladean A.S.

Rezumat In articol se examineazi problema alegerii aeromotorului pentru instalatii electrice eoliene. Prin compararea
indicilor §i caracteristicilor aeromotoarelor se aratd, cd pentru regimurile si vitezele vintului existente pe teritoriul
Republicii Moldova este necesar de a utiliza acromotoare lente multipale cu ax orizontal de rotatie.
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WIND TURBINES FOR WIND POWER INSTALLATIONS
Barladean A.S.

Abstract. The problem of wind turbine choice for wind power installations is examined in this paper. It is shown by
comparison of parameters and characteristics of wind turbines, that for existing modes and speeds of wind in territory of
Republic of Moldova it is necessary to use multi-blade small speed rotation wind turbines of fan class.
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N3BecTHO, YTO BETPOABUTATENH MPEOOPA3YIOT IYHEPTHIO BETPa B MEXaHHUECKYIO padory. I1o
YCTPOMCTBY M TMOJIOkKEHUIO0 Berpoxasurareneil (BJl) B moToke Berpa, OHM pa3ielsloTCs Ha
CIIEYIONIMe KJIAcChl: KpbUIbYAThIe, KapycelbHbIe, POTOpHBIE U Oapabanuble. [IpenmymiecTBa u
HEJIOCTaTKH Pa3IN4HbIX KiiaccoB BJI n3noxeHbsl B COOTBETCTBYIOIIEH TUTEepaType, Hampumep [1].

Haubonee cosepmennsivu B/l siBnsroTcs BeTpoaBUraTend KpblibyaToro kjaacca [1]. Onu
W3rOTABJIMBAIOTCS JBYX THIIOB: MAJIOJIONACTHBIE C YUCIOM Jionacte 2,3,4 M MHOTOJIONACTHBIE C
yucioM Jomacter 6,9,12,18 u 24. Ilo nanubM [2] kKoddPHUIIHMEHT UCTIONB30BaHMS SHEPTUN BETpa y
B/l kpbuibyaToro tuma npuMepHo B 2-3 pasa Bbiie uyem y BJl kapycenbHOro, pOTOPHOro H
O6apabaHHOr0 Ki1accoB. B OonbpIIMHCTBE CTpaH, OKOJ0 95% Bcex BETPOYCTAaHOBOK NMPOU3BOMAT H
IKCIUTyaTHPYIOT KpbuibuaThie BJI, Tak kKak OHM MMEIOT HECKOJBKO MPUHIMITHAIBHBIX IPEUMYIIECTB,
a UMEHHO: MaJblid YJelbHBIA BEC, MOJTHOCTHIO OTKphITa oMeTaeMas riomanasb (90-95%), BeICOKHiA
kod¢umenT ucnoabzoBanue sHeprun Berpa (0.35-0.48). Kpome TOro miockocTh WX BpalICHUs
MIEPIICHINKYJISIPHA HANPABJICHUIO BETpa M, CIEAOBATEIbHO, KUHETHYECKash JHEepPrus BeTpa
MPaKTUYECKU MOJIHOCThI0 BocnpuHumaercs B/I.

B 3aBucuMocTH OT umcia jomactei, kpeutbuyatbie BJl pasgenstorcss Ha ObICTPOXOTHBIE U
TUXOXOAHbIE. X OBICTPOXOTHOCTH OMpPENENIeTCs OTHOUICHHEM OKPY>KHOW CKOpPOCTH KOHIIA
nonactu BJI k ckopoctu BeTpa
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00/MuH; R — panuyc BeTpoaBUratesns, M; V- CKOpOCTh BETpa, M/CeK.

XapakTepucTHKy U napameTpsl B/ ya100HO cOmocTaBiasTh MpU MOMOILIU a3pOIUHAMUYECKHUX
xapakrepuctuk (AJIX), KOTOpble TOKa3bIBAIOT, KaK HM3MEHSIOTCS KOA(D(UIMEHT HCIIOJIb30BaHUs
SHEPrHH BETpa U KPYTALIMH MOMEHT B 3aBHCUMOCTH OT ObicTpoxomnoctu [1]. AJIX crposar B
OTHOCHTEJbHBIX BEIMYMHAX, [TOITOMY OHH SBISIFOTCS oOmumu st BJl nro0bIx pasmepoB, eciu y
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HUX COOJIFOJICHO TE€OMETPUYECKOE TNOJ00Me: YUCIO W NPO(UIM JIONACTeH, OTHOIIECHUS BCEX
JMHEWHBIX pa3MepoB JonacTu kK auamerpy BJl m ux yriel 3aknuHuBas. AJIX TpexJionacTHOTO U
MHorojonactHeiXx BJ] mpexncraBieHHbie B pabore [3] MO3BOJWIM OINPENEIUTh MX OCHOBHBIE
rapameTpbl, KOTOpbIC TPUBEACHBI B Ta0HIIe 1.
Tab6muma 1
OCHOBHBIC ITapaMeTPbl MHOTOJIONIACTHBIX BETPOJIBUTATEIICH

HammenoBanue nokasaressi/uncio jgonacted | 3 jmomactu 12 nonacrei 18 nonacrei
Kosdhdummenr wcmonp3oBaHus  SHEPTHH

BeTpa 0.42 0.34 0.36
OTHOCHUTENBHBII MOMEHT TPOTaHUsI 0.03 0.28 0.48
HopwmanbHas ObICTPOXOAHOCTD 4.0 2.5 1.5
CunxpoHHas ObICTPOXOIHOCTh 8.0 6.0 2.6
CxopocTh BeTpa Havana Bpamienust B, m/c | 5.0-7.0 2.5-3.0 3.0-4.0

CpaBHuBas nansble Ta0. 1, IPUXOAUM K CIIEAYIOIIMM BHIBOJAM:

- MHorosiormactTHo BJl oTnm4yaercs  OOJBIIMM  MOMEHTOM

OBICTPOXO/IHOCTHIO;

- MaJoJIOMAaCTHON —MajbIM MOMEHTOM TPOTaHUs U OOJIBIION OBICTPOXOTHOCTHIO.
[Ipu sTOM, ciieyeT OTMETUTh, YTO UX MOILHOCTh MPAKTUYECKU HE 3aBHCHUT OT YMCIA JIOMACTEU U
OyZeT oAMHAKOBOM, eciu paBHBI AuaMmeTpsl B/l 1 ko3 dunmenTs ncnoap3oBaHus SHEPTUU BETPA,
KOTOPBIN OMpeeNseTcsl KaK J0JIs MepBOHAYAIBHON YHEPTUN BO3AYIITHOTO IMOTOKA MPeoOpa3oBaHHAs
B/l B mexanumueckyro. MomHocts BJ] B 3aBUCMMOCTH OT €ro JauaMmeTpa, CKOPOCTH BETpa H
KO3 PUIMEHTA HCIIONIb30BAHUS YHEPTUU BETPaA ONPEAEISACTCS BhIpaXKECHUEM

TpOraHuss W  Majou
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OTKyJa CJIEIYeT, YTO MOIIHOCTh BJl m3MeHseTCs MpOonmoOpIUOHATBHO KBaJpaTy IuameTrpa H KyOy
CKOPOCTH BeTpa, e & — Ko PUIMEHT UCTIONh30BaHUS YHEPTUHU BETPA.

W3 npuBeneHHBIX TaHHBIX Ta0.1 cleayeT, 9To TEXHUYEeCKHe mapaMeTphl pacCMaTpUBaEMbIX
BJI 1o HExkoTOpeIM  IOKa3aTelssM  OTIMYarTCs  cyuiecTBeHHO. (CrnenoBarenpHO,  UX
SKCIUTyaTallMOHHBIE TOKa3aTesin OyJyT BecbMa pa3jMYHBIMU B Ipoliecce UX pabOThl MPU OJHUX U
TeX e BETPOBBIX pexxumax. [loaromy, anst npaBUiabHON M 3(PPEKTUBHON MX SKCIUTyaTallMd BaXKHO
3HaTh, HE TOJIBKO KOHCTPYKTHBHBIE mapameTpbl BJl, HO M CKOJILKO YacoB B TOJ MOXET paboTarhb
BeTpodJieKTpuueckass ycraHoBka (BOVY) c¢ nmamneim BJI, a Takke CpemHEroloBYIO MOJIE3HYIO
MOIITHOCTh, BETPOIHEPreTHUECKUE MapaMeTpbl U KOAIPQPUIIMECHT HCIIOJIBb30BaHUS YCTAaHOBICHHON
MomHoctd BOY [2,4]. OtMeTum 4TO KOA(h(GUIIMEHT HMCIONB30BAHUSI YCTAHOBICHHONH MOIIHOCTHU
oTpesensieTcss OTHOIICHHEM (akTU4Yeckoi BeipaboTku BOY 3a onpenenéHHbIN nmepuos BpeMEHH, K
BBIPa0OTKE 3a TOT K€ Mepuoj BpeMeHu pabotel BOY ¢ ycraHOBIEHHONH MOIIHOCTHIO. M3MeHeHue
JaHHOTO KOX(h(UIIMEeHTa B 3aBHCHMOCTH OT MHUHHUMAaJbHOW pabodeld CKOpOCTH BeTpa |
CPEIHEr0I0BOM MPEICTABICHO B TabIuUIIe 2.
Taomuma 2
Kosddunment ucnosap3oBaHus yCTAHOBICHHOM MOIIHOCTH IIPU PA3HBIX CKOPOCTSIX BETPa

VMI/IH, M/Cex ch‘ T0J1, M/CeK

3 \ 4 \ 5 \ 6 \ 7 \ 8
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3 0.118 0.23 0.35 0.46 0.56 0.61
4 0.108 0.22 0.34 0.45 0.55 0.63
5 0.090 0.20 0.32 0.44 0.54 0.62

[TpoBenéHHBINM aHaNN3 AAHHBIX TAOMUIBI 2 MOKA3bIBAIOT, YTO NMPU Vp. ron, = 3.9-4.2 M/cek u
IpU pasnyHbIX pabounx ckopoctax Berpa (3,4,5 m/cex) Bl Oyzer paboraTh ¢ KO3 dHIHEHTOM
ucnons3oBanust BOY mopsnka 0.22. Kpome Toro, ciemyer mMeTh B BHAY, YTO U KOI(PPHUIMECHT
3aroyiHeHus TpaduKa HArpy3Kd MEHSIETCS B 3aBHCHMOCTH OT BpeMeHH rona: BecHa - (.73, nero —
0.75, ocenp — 0.70 m 3uma 0.57. Bce BpllIEyKa3aHHBIE IIOKA3aTeIM U YCIOBUS OKa3bIBAIOT
CYIIIECTBEHHOE BIUSHHE Ha IKCIUTyaTallMoOHHYIO 3 dexTtuBHOCTh padoTsl BOY. besycnoBHo, uTo
3¢ (}eKTUBHOCTD PaOOTHl YCTAHOBKU 3aBUCHUT U OT KOHCTPYKIMU B/, ero TeXHUYECKOro COCTOSIHUA,
CPEIHET0I0BO CKOPOCTH BETpa B JAHHOW MECTHOCTH M BBIOPAHHOUW CTPYKTYPHl KHHEMATHYECKOM
CXEMBI IIPUBO/JIA 3JIEKTPOr€HEPATOPA.
CrnenoBarenbHO, OCHOBHBIM 3aTPyJAHEHUEM HEMPEPHIBHOTO MOJYUYEHUs AJIEKTPUYECKON IHEPTUU
or BDVY, mpexzae Bcero, sBISE€TCS HEPaBHOMEPHOCTb CKOPOCTh BETpa, KOTOpas MNPUBOIUT K
3HAYUTEIBHBIM KOJICOAHUSM MOIIHOCTH, HANpPSHKEHUS M YacTOTHI MepeMeHHoro Toka. OIHako B
HacTosiiee BpeMsi Ha BDY ycraHaBiuBaeTcsi aBTOMaTH4ecKasi CHCTeMa CTaOWIIM3aIlK BBIXOTHOTO
HalpsOKEHUs] M 4acTOThl MEPEMEHHOTO TOKa JJIEKTPOreHepaTropa, 4YTO IO3BOJSET OTIABATh
MOTPEOUTENI0 KAauyeCTBEHHYIO SJIEKTpUYEecKyro »Hepruto [5]. Takas cucrema Oblia co3maHa B
Wucturyre suepretukn AHM mnpu paspaGortke TuxoxomHoi BIY ¢ camoBo3Oyxnarommmcs
ACHHXPOHHBIM TeHepaTopoM. HoBH3HA TakoW SIEKTPUUECKON CHCTEMBbI 3alUIEHA ABTOPCKUM
CBUJIETENILCTBOM [6] M BHeapeHa B OMBITHBIM oOpazeny BOY ¢ 12-tpro nomactaeiM B/l u
YCTAaHOBJIGHHON MOIIHOCTBIO ACHHXPOHHOTO TeHepaTtopa MomHocThio 3,0 kW, koTopsiii
pazpaboran MHcTUTyTOM SHEpreTMkd W u3rotoBiieH Ha OmbiTHOM 3aBoje “ASELTEH” AHM.
OnpiTHBIN 00pazenr BOY ¢ HOBOM 371€KTpUUECKOW CUCTEMOM HCIIBITaH B €CTECTBEHHBIX YCIOBHIX HA
tepputopun OnbiTHOro 3aBoaa “ASELTEH”, Texnuueckas xapakTepucTHKa KOTOPOH Ipe/icTaBlIeHa
HUXKeE:

- HOpMaJbHasi OBICTPOXOIHOCTh 1.2-1.8

- CHHXpPOHHAas OBICTPOXOIAHOCTH 2.5-2.7

- OTHOCHUTEJIbHBIM HAa4aJIbHbIII MOMEHT TPOTaHUs 0.28-0.32
- K03 (UIHUEHT UCTIOIB30BaHMS SHEPTHH BETpa 0.3-0.32

- CKOpOCTb BeTpa Hauaino BpamieHus B/l 2.5-3.0 m/c
- nuametp BJI 5.0m

- gmcno jgomactei B/ 12

- MOIUIHOCTh TeHepaTopa 3.0xBt

- BBIXOJ/IHO€ HaNpSHKEHUE 220 B

- 4acToTa NEPEMEHHOI0 TOKa 50 I'm

OTnMunTeNBbHOM OCOOEHHOCTHIO pa3paboTaHHOW J3JeKTpuyecKkod cuctemMbl BDY  saBnsgercs
HAJIMYKE TPUHIMIIMAIBHO HOBOTO ACHMHXPOHHOTO TeHeparopa W 0OoJyiee COBEpIIEHHAs CHcTeMa
crabunm3anuu  HamnpspkeHus. Kpome Toro, B mpeayiaraeMoM  PEHICHHH — pean3yeTcs
AJNIEKTPOMEXaHHUYECKasi CUCTEMA BBIPAOOTKU 3JEKTPOdHEprun 0e3 mpeoOpa3oBaresneil HampsHKeHUS,
TOKA WJIM YaCTOTHI, YTO MOBBIIIAET HAAEKHOCTD INEKTPUUECKON CUCTEMBI U CHUKAET €€ CTOMMOCTb.

BaxHo oTrMetuTh M TO, 4TO 3((PEKTUBHOCTh OJKCIUTyaTaluu paspaboranHoii BDY B
3HAYUTEIPHOM Mepe 3aBHUCHUT OT BBIOpAaHHOW KOHCTpYyKIMH TuxoxomHoro BJI, koropas
COOTBETCTBYET BETPOBBIM ycloBHsM Hameidl Pecnybnmuku [7] m BOY wmoxer olecneunthb
notrpedurens anekTposneprueii B reuenne 70% rogoBoro BpeMeHHu.
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B 3akitodyeHue ciaenyer OTMETHTh, 4TO ObICTpOXOHbIe (MasiononacTHeie) B/l o0nagaroT Maibim
IYCKOBBIM MOMEHTOM M OOJbIIeH CTapTOBOW CKOPOCTbIO BeTpa 5-7 M/c, clegoBaTebHO,
skcmtyatauusi BOY ¢ 6sictpoxoansiMu BJl mipu eHCTBYIONIMX CKOPOCTAX BETpa Ha TEPPUTOPHH
MonaoBbl TPAaKTHYECKHM Henmpuemsiema s HaASKHOTO U I(PQPEKTUBHOTO HCIIOJIb30BAHUS
SHEPreTHYECKUX pecypcoB BeTpa. C apyroit cTopoHsl, mpuMeHeHue ObicTpoxonHoro B/l B paiionax
C HHU3KHUMH CpPEIHETOJIOBBIMH CKOPOCTSMH BETpa MPUBOJUT K CHWXKCHHIO KO3(PQHUIHEHTa
WCIIOJIB30BaHUST pacy€THONM MomiHOCTH BJI, MIUTENBHBIM MPOCTOSAM M MeHbIIEH 3(h(HEKTUBHOCTH
pabotsl BOY u reHepupyroT HU3KOYACTOTHBIE COCTABISIONINE IIyMa M BHOpaluii, OTpUIATEIHHO
BIUSIONINE HA OKPYIKAIOUIYIO KHUBYIO MOIYJISIIIHIO. .

Takum o00pa3oM, Kak T[OKa3aJdd pe3yJbTaThl  HCCIEJOBaHWM, TMPaBUJIBHBIA  BBHIOOP
KOHCTPYKTUBHOTO HcnosiHeHus: Bl juist BOY, Bo MHOroM onpenesnseTcs MOJIHOTON yu€Ta BETPOBBIX
PEXXUMOB M XO3SUCTBEHHBIX YCIOBHM IKCIUTyaTallMd HAa TEPPUTOPUHN, MOIITHOCTH U PEKUMOB pabOThI
TOKONPUEMHUKOB, a TakXke TpeOOBaHMU MNpEeNbsIBIAEMBIX K JHEProcHaOXEHHIO MOTpeduTens.
HecomuenHo, yTo onTuManbHasi KOHCTPYKUUS MHoOrozionactHoro BJl, kunematnyeckoil nepenauu
U DJIEKTPUYECKOM CHCTeMbI YCTaHOBKH oOecredar Oosee s ¢dexTuBHy0 padoty BOY u mossomut
YCHEIIHO PelaTh BOIPOCHI UCIIOIb30BAaHUS YIHEPTUU BETPA.

BriBOABI

B pesynbrare ananuza aspoIMHAMUYECKHX XapaKTEPUCTUK U TEXHUUECKUX Mokazareneid BJ]
Pa3IMYHOTO KOHCTPYKTUBHOTO HCIOJNHEHHS IOKa3aHO, YTO Ui CYIIECTBYIOIIUX CKOPOCTEH u
pexumMax BeTpoB Ha Tepputopuu Pecry6nuku Mongosa BeiOop tuna B/l nns BOY onpenensiercs
€ro MPUTOAHOCTBIO JIJIS MPAKTUYECKOT0 U 3(h(PEKTUBHOTO UCTIOIB30BAHUS SHEPIETUUECKUX PECYPCOB
BeTpa. C 3TOi TOukM 3peHus 3kciuryartanus BOY nambonee Boirogna npu BJl kppuibuaToro kiacca
MHOT0JIONIACTHOTO ucnoiaHeHus. [Ipumenenue TuxoxoaHbix Bl 000CHOBBIBAeTCS U TEM, UTO MHOTHE
BETPOBBIC 30HBI B Halllel pecryOirKke UMEIOT HU3KUE CPeIHEro1oBble CKOpocTH BeTpa (3.9-4.5 m/c)
YTO 00YCJIaBJIMBAET SKOHOMUYHOCTh UX FKCIUTyaTauuu. Cunuraercs Takxke 4To BOVY ¢ TMXOXO1HBIM
B/ npo1ie 1o KOHCTPYKIMH U B U3TOTOBIICHUH, JCIIEBIIE U HAEKHEE B IKCIUTyaTallUH.

JlutepaTtypa

®atee E.M. Berponsurarenu u BetpoycranoBku. Mocksa, 1957, 533 c.

[Medrep A.U. Ucnons3oBanue sHeprun Betpa. Mocksa, 1983, 201 c.

®ateeB E.M. BerpojBurarenu u ux npuMeHeHHUE B CEILCKOM X03s1iicTBe. 1962,246¢.
Onepreruueckoe crpoutensctBo 1991, Ne 3, C. 50-53

Surse regenerabile de energie . “TEHNICA - INFO”, Chisinau, 1999,434p.

Brevet de inventie “Generator asincron cu excitatie capacitiva”, MD 2089 C2

R

Pomanenko H.H. BeTposnepreTnyeckue pecypchbl U X HCIOJIb30BaHUE.
Kumunny, 1964, 136 c.

Crenenus 00 aBTope

Buipaagan A.C. Hayunsiii cotpynnuk MactutyTa sHepretuku Axanemun Hayk Momnnossl. Cdepa HaydHBIX
HHTEPECOB: IEKTPHUECKHAE MAIIMHBI, aCHHXPOHHBIE TEHEPATOPH!, aBTOMATH3UPOBAHHBII AIIEKTPOIPHBOJ, THATHOCTHKA
9HEProoOOPyNOBAaHUA U HEKTPHIECKUE CHCTEMBI BeTpOyCTaHOBOK. Tei. (+37322) 73-53-84.

PROBLEMELE ENERGETICII REGIONALE 1 (6) 2008



