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BeTposzjieKTpoCTaHUMA

OBnacTs TEeXHUKMN

TexXxHUYeCckKoe pemeHune OTHOCUTCSH K BETPOSHEDPTETUKE n
npefHa3HadYeHO nJsa npeofpas30BaHMS KUHETUUECKOM eﬁeprmml BeTpa B
MEeXaHUUECKYI0 BJHEPTMO BpalleHMS JIONACTHOM CUCTEMH C [IOCJIEIyRIMM &€
npeobpas30BaHMUEM B DBJIEKTPUYECKYI0 SHEPIMI.

llpequecTByOUMA YPOBEHL TEXHMKM

ns YPOBHS TEeXHUKU M3BECTHO TeXHUUEeCKoe peleHne
«BeTpOBJIEKTPOCTaHUUA», conepxamas KOpIyC u pabounn BaJl,
YCTaQHOBJIEHHBEIM B KOPIYCE C BO3MOXHOCTBI CBOBOIHOTO BpalleHNsA
BOKPYI' BEPTHMKAJBbHOM OCKM, 3aKpelUIeHHOe Ha Bajle BeTpPOKOJIeco,
BHI[IOJIHEHHOE B BUIOE YCEUEHHOT'O KOHYyCa, C JICNaCTAMU, 3BaKpeIllJI@eHHLMU
BOOJIE OOpasymmMx KoOHyca. Kopnyc COINEpPXUT CTOMKY-KPOHITEMH U
OoCcHOBaHue. IlaTeHT P® Ha noJsesHyw Momesnb N155147, MIK FO3D 3/06,
FO3D 11/00, ony6maukoBaH 20.09.2015 .

OBwMMM  NpU3HaKaMM  [IPUMBEOEHHOI'O  peleHus U 3afABJIAEMOTO
pelleHnsT ABJISIOTCHA: .

- HaJn4dve pamHl,

- Haluyue Bajla, SaKpelrJIeHHOTO Ha paMe C BO3MOXHOCTLIO
BpalleHMs BOKPYD BEpPTUKAJIBHOM OCU U OOYHKLUMOHAJLHO COEOMHEHHOIO C
BJIEKTPOTEHEPATOPOM,

- HaJIM4Me BeTpoKoJeca, =3aKpellJIEeHHOI'O Ha Bale.

OTIMUUTEJIb HEIMU IpM3HaKaMy NPUBEIEHHOT'O peuwleHus u
3afABJIAEMOTO PEUeHUs] ABJSATCH:

~ BHNOJIHEHME DpPaMH C BOSMOXHOCTBIO 3BaKpEIUIEHMA MexIy TpeMs
pamuaJibHO PacIlOJIOKEHHEIMM COOPYXEHUAMMA .

HemocTaTkoM  OaHHOTO pelmeHunsa ABJISIETCSH HMBKAaA  MOUIHOCTBL
BETPOBJIEKTPOCTaHUMM, TaK KaK [NPpenJjioXeHHble KOHCTPYKILUSA Koplyca u
BapUaHTE BaKpenJeHus Bajia " BeTpOoKoJIeCa He obecneunBamwT
KECTKOCTE KOHCTPYKLUM u YCTOMUYMBOCTE BETPO3JIEKTPOCTAHLUN,
OOCTATOYHYI  OJS  UCIHOJb3OBAHUA  JIOMNACTHEIX CUCTEeM C  OOJbIMMU

omansaMy Jiornacrem.
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/2 ypOBHS TEeXHMKM MIBECTHO TEXHMYECKOEe pelleHre, BHOpaHHOe B
KayecTRBe Haubonee 6JIM3KOTO aHaJjmora, «CUPOTH BAIIIHA
BETPOSHEPTETUYECKASA», comepxalee OIOPHYKW KOHCTPYKLMIO, BOKpPYT
KOTOPOM PAacIIOJIOXEHO HECKOJIBKO BepTHMKaJIbHEX OaleH, KOJIBLIEBYIO
nnaTpopmy, 3aKpejeHHYIo c BO3MOXHOCTBIO BpalleHUs BOKPYT
BEPTUKAJILHOM OCM, U JIONaCTy, pasMelleHHbHE Ha KOJblEeBOM nJjaTdopMme.
Konmbuerasa nnatdopmMa pasMemaeTCs Ha OINOPHOM KOHCTPYKLUMM B BePXHeN
e& vactu. [laTedHT P® Ha m306perenme N2508470, MIK FO3D 3/00, FO3D
11/04, onytamukoraH 27.02.2014.

OBumMM IIPpU3HaKaMU NPUBENEHHOTO peleHus U ZafaBJIAEMOTO
pelleHns SABJIAKTCA:

- HaJaudue paMH,

- HaJluuue BaJa, 3aKPEIJIEHHOTO C BORBMOXHOCTLI BpalleHUs
BOKPYT BEPTUKAJILHON ocu n byHKUMOHAJIBEHO COEIOMHEHHOTIO e}
BJIEKTPOTE€HEPATOPOM,

- HaJludue JIONacTel, SBaKpeIllJIEHHEIX Ha KOJIbLEBOMW JaTdopmMe.

OTAMuMTE b HEIMU npusHakaMm [IpUBEIOEHHOTO peleHus n
3aABJIAEMOTO pPEUeHUs ABJIAITCA:

— BHIIOJIHEHME paMbl C BO3MOXHOCTLI S3akKpelJIeHUA MeXOy TpeMs
pamuaNbHO PAacCIOJIOKEHHBMY COOPYXEHMAMM .

HepmocraTkoM OaHHOTO peueHusa SIBJISI€TCH BEHICOKAS
MaTepMaJloOEMKOCTb KOHCTPYKLUUM BETPORJEKTPOCTaHLMM, Tak Kak oA
OOCTMXEHMSA BLICOTH KOHCTPYKLMM, TI'IOe I[OTeHUMaJl BeTPOBOM DSHepIMU
CTaHOBUTCA Haubojyee 5oQeKTMBHEM U OpubimxaeTcs IIPakTUYeCKu K
MMOCTOAHHOMY IOEeMCTBUMIK C BecCcbMa He3HAUUTEeJIbHBIMU  KoJieDaHUAMHU,
TpeByeTcss COOpPYXeHMEe KOHCTPYKUMM C BHCOTOM, mnpubamxamomercsa k 200
MeTpaM. M B TO xXe BpeMA HeoOXOOMMO OTPAaHMYUTbL YaCTOTY BpalleHMA
KONbUEBOW I1aTOOPMEl, IJIsSI MWCKJICYeHMs KoJjebaTesibHBIX Harpy30K Ha
BCI0 KOHCTPYKLMIO BETPOBJIEKTPOCTAHLUNA.

PackpeTne musobpeTenus

3amada BaABJISEMOTO peuweHus COCTOUT B npeonoJieHnn
HEeOOCTATKOB WM3BECTHHX pEeHEeHUN M B CORIaHUM BETPCRJIEKTPOCTAaHLMM,

obJlajanleil BEHCOKOM 30PeKTUBHOCTLIO M HALOEXHOCTHIO.
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TeXHNYECKUN pe3yJIbTaT BasgBJSAEeMOTI'O TEeXHUYEeCKOT'O  pelleHUA
BaKJIoYaeTCs B [IOBHIIEHUN s>bdekTUBHOCTM padoTs
BETPOBJIEKTPOCTAHLUUN .

B3asgBJAEeMEl TEXHUYECKUM pes3yNbTaT JOCTUTaeTCcss TeM, YTO B
BETPO3NEeKTPOCTaHLUNU, BKJIOUAKIEN KAaK MWHMMYM OIHY OIOPHYK pamy C
PACIOJIOKEHHEIM Ha HEM BaJiOM, BHIIOJIHEHHHIM C BO3MOXHOCTBLIO BpalleHUS
BOKPYT BEPTUKAJILHON ocu u byHKLUMOHANBHO CcoeOMHEHHEM o)
3JIEKTPOTEHEPATOPOM, M JIONACTHYI CUCTEMY, SakKpellJleHHYI Ha BaJjy,
COTWJIaCHO 3aABJISIEMOMY peleHuno onopHas pama BHIIIOJIHEHA c
BO3MOXHOCTBIO KpPENJeHMsa, KaK MMHUMMYM, MexIy TpeMd pallaJibHO
PaCIIOJIOKEHHEIMM  COOPYyXeHusaMM. [ljomanb OOHOM JIONacTy JIOMNaCTHOM
CUCTEMEI BHIOMPAKT ns ovarasoHa oT 20 o 1000 KB.M.
BeTpORJIEKTPOCTAHLUMSI  MOXET  BKJIKWUYATL  JOONOJIHUTEJIbHBE  JIONaCTHHE
CUCTEMEI, PacCnoJIOXEHHEIE Ha Bajly oOOHa Hal IOpyI'oH. JlonacTb
JIONIACTHOM CHUCTeMbl MOXeT OLIThL BHIIOJHEHA B dopMe, HanopuMmep, B
bopme napyca.

BaJl BeTpPOBJIeKTPOCTAHLMM, BaKpPelJIeHHB Ha OlOpHOM paMe C
BOSMOXHOCTEIO BpalleHUs, KOHCTPYKTUBHO coeauHeH c
BIEeKTPOTEHEPATOPOM JIOOBM MSB3BECTHBIM U3 YPOBHA TEXHUKU CIOCODOM
oJIA Tepenauys BpalleHWsa,  BHBBAHHOIO BO3NEVCTBMEM KMHETMUYESCKOM
SHepIruM BeTpa Ha JIONAacTM JIONACTHOM CUMCTEMH, B MEXaHUUECKYIO
SHepIMI BpalleHUs BSJIEMEHTOB OSJIEKTpPOT'eéHepaTopa nOJs npeobpas3oBaHuUA
ee B DIIEKTPUYECKYK BHEPTUK. [IpM B3TOM CaM BJIEKTPOTEHEepaTOop MOXEeT
OBITE KaK HEeNOCPEeICTBEHHO CBs3aH C BpaliaiomMMcs BajloM, Tak u
pasMelleH OTIeJIbHO C MCHOJb30BaHMEM MBBECTHOTO Ccrnocoba Inepelnaum
BpalleHMsa. Bam MoxeT ObITb 3BakperJjieH Ha paMme JIOOEM M3BECTHBM
crnocofoM, HaIpMMep, B IOBYyX TOoYKax - B BEpPXHEM M HMWKHEM dYaCTAX
pamsl.

PasMelleHMe OIIOPHOM paMel MeXxIy, KakK MUHMMYM, TpeMs pagualibHO
PacIIOJIOKEHHBIMU COOPYXEHMSAMU C 3BaKpeIJleHMEM BaJjla K OIOPHOM paMme
ofecrieuMBaeT YCTOMUMBOCTbL M HaOEXHOCTb BCEeM KOHCTPYKUMM, UYTO
NO3BOJISET MCIIOJB30BATEH JIONACTHHE CUCTEMHE C OONbWKMMM I[IapaMeTpaMmu,
HanpMuMmep, IJomans OJmHOM Jiorntactu orT 20 mo 1000 xB.M., UTO

yYMeHblIasa koJsieBaTesibHEE HaT'py3KHM Ha KOHCTPYKLHNIO
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BETPORJIEKTPOCTAHUMM, OINHOBPEMEHHO YyBennumBas sbdexTuBHOCTL €&
padtoThl U [IOBHIAS MOWHOCTD.

Bojiee TOTO, =2aKpenjieHyre OIOPHOM paMel MexIy, Kkak MUHUMYM,
TpeMs panuaJjyibHO PacCIIoJIOXe HHEIMA ofTekaeMeMHN COOPYXEHMAMA
I03BOJsAeT YyBeJauunThb 39PekTMBHOCTL paboTeE BETPOSJIEKTPOCTaHUMM,
Tak Kak CO3OaBaeMbll TpeMs pagMalibHO PacClOJIOXEHHEMUY COOPYXEeHUSIMU
BOBOYUHLI KOPUIOP I[103BOJIAET (QOPMMPOBATL YCMUJIEHHEIE I[IOTOKM BeTpa
npy JioBOM ero HalpaBJIeHMM OJIA BO3IOEMCTBMSA Ha JIONAaCTHYI CUCTEMY
oaxe Ha TakKMX BBICOTax €& pas3MelleHus, IDOe BeTpPOBHE IIOTOKM elle He
XapaKTepus3yonTCs NOCTOSHHEM IelCTBMEM.

B uesax IIOHMMaHMA SafABISAEMOTO pEUeHMss HeoBXoIMMO YTOUHMTEH,
YTO paaualibHO pPAaCHOJIOKEHHBIE COOPYXEHMA O3HAdawT COOPYXEeHUH,
pasMeleHHse [0 HalpaBJIeHMI palnyca, OTHOCUTEJIbHO OCK BpalleHus
Bajla ¥ He OITpPaHUUMBAKTCA TaKMM BapMaHTOM pasMelleHus, Koraa Bce
COOPYXEHMsI pas3MelleHH Ha OIMHAaKOBOM PAaCCTOSHMM OT OCHK BpalleHUA.
CoopyXeHMA MOIyT pasMellaTbCsas I Ha pPas3HBX pPAacCTOAHMAX OT OCHU
BpalleHVMA BaJla.

PacueTsl ¥ COBJaHHBIE MaTeMaTUUeCKMe MOIeJM I[okazaju, UYTo
onTuManbHaA BHCOTA 3JaHMii oT 5 mo 800 M, a BHCOTA PAaCHIOJIOXEHMUSA
nepBoOM JiornacTHOM cucrteMel — 5-15 M. JlonacTHeHE CUCTEMbl MOTYT
pacnojaraTeCs Ha poTOpe OIHa Han Opyroy. [lapaMeTpel M KOJIMYECTBO
JIONIACTHBIX CHUCTEM IpM TaKOM PacCIIOJIOXEHMM PpaCCUUTHIBAKLTCA OTIOEJIBHO
0JI KOHKPETHOM BEICOTH 3OaHWM.

BHITOJIHEHME JIONACTHOM CUCTEMH C BEepPTUKAJBbHOM OCbhbI TakKke
yBenmumeaeT 2bdekTMBHOCTL paboTH  BeTPOB3JIEKTPOCTaAHLMM U ee
HaeXHOCThL, TaK KakK TaKoe pacCloJIOKEHME JIONAaCTHOM CUCTEMEl [IpU
JIIOOBEIX  MBMEHEeHMSX  HanpaBJieHus BeTpa OydeT OIOMHakKOBO  XOPOMO
BOCIPUHMMATL €I'0 KUHETUUECKYKH SHEepIMio, OlopHas pama, Ha KOTOPOM
Takas cucTeMma 3akKpernJjeHa (rax 171 BCSH KOHCTPYKLMSA
BETPORJIEKTPOCTAHLUN) , 6yOeT MCHBITEBATHL MEeHbIIME  HATPYy3KMU  OT
NoTOKa BeTpa.

LOMOHUTEJILHO BETPOBJIEKTPOCTAHLUMUA  MOXET BEITb cHabxeHa
BO3OYIWHEIM OOTeKaTesleM, BHIIOJHEHHEM C BO3MOXHOCTBIO IepeHAallpaBJIATb

nonajapmmMii B HeEIO BOBJIyIHHbIIZ[ IIOTOK, IIepeHallpaBJid4d €r'c B JOIacTH,
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TaKUM obpaszoMm yBeJmMuuBas 20PeKTUBHOCTD patoTH
BETPORJIEKTPOCTaHUMM. BosgymHe ob6TekaTesib MOXeT OBTb 3akKpelJieH
Ha pame.

KpaTxkoe onmcaHme uepTexemn

CyTb 3asBJIAEMOTO peleHus IoACHseTcsa C TInoMomeiln ouryp, Ha
KOTOPHIX npencTaBJieH oOuH ns BapUAaHTOB KOHCTPYKUUU
BETPO3JIEKTPOCTAHLUMHA .

Ha ¢ur.l nperncrasiieH BUIO CBEPXY.

Ha ¢ur.2. npencrasyieH BuL cOOKY

Ha ourypax 1 u 2 nosuumuu umMmewnT clienyiluee obozHaueHue: 1 -
onopHas pama, 2 — BaJ, 3 — JonacTHas cucrteMma, 4 — obrexkaTesb.

BapMaHT OCYIECTBJIEHUS MNSoBpeTenus:

Mcrnonb30BaHUE 3aABJIAEMOTO TEXHUYECKOTO pemeHus
OCYWECTBJIAETCA CJlenyumuM obpasoM.

BozBonAaT JIIOOEIM  M3BECTHHIM  crniocoBam TpU COOpPYXEeHUs, B
YaCTHOCTM, MHOTODTAXHBIX SIAaHUSA, BHIIOJHEHHHX B Takou ¢dopwmMme,
KOoTopas IIOBBOJISET I[NOTOKAM BeTpa IIJIaBHO MX obTekaTb. COoOpyXeHUs
MOT'yT OHTL pasMelleHH Kak Ha PaBHOM pacCTOAHMM JIpyTD OT Jpyra, Tak
¥ Ha pas3HBX, TakuM oO0pas3oM, UYTO MeXIy HMMU B LeHTpe obpasyeTrcs
[IPOCTPaHCTBO OJSA PAaCHOJIOXeHUs  BeTPO3JEKTPOCTAaHUUM. Janee k
KapKacaM COOpPYXeHUII B TpeX TOUKaxX XeCTKO KPENAT OINOpHyo pamy (1)
Ha =BapaHee pacC4YUTaHHOM BHICOTe, HanpuMmep, OjaAa 80 3TaXHOI'O BIAaHMA
BHICOTA pPAacCMOJIOKEHMA HMWXHENM JIONAacTHOM CUCTEeMb MOXeT OhTb pabBHa 8
MeTpaM. 3BaTeM Ha HaHHOW pame (1) kpenaT Baa (2) C BepTUKaJbHOM
OCbl BpalleHus, OYHKUMOHAJIbHO COEIMHEHHEINM C 3JIeKTPOTEeHEpaTOpPOM.
Ha Baay (2) pasMelaKnT JIONAacTHY CUCTEMY (3) . [lapamMeTpel M
KOJIMYECTBO JIONACTEM DPACCUMTHBAKT, MCXOOS M3 BETPOBHX IOKas3aTeJsen
MECTHOCTM, DSHEepTeTUUeCKUX NOTPebHOCTENM, BHCOTH COOPYXeHMN M T.QO.
OOpa=OBaHHEI TpeMA COOPYXEeHMSAMM BOS3OYIHHMA KOPUIOOP NO3BOJAET
YCUJIMBATL BOB3IOYIIHHE I[IOTOKM JIOOOTO HaNpaBJIeHMA BeTpa, KOTOpHE,
BCTpedasch o oBTeKaeMBIMU JacTAMU, 6ynoyT HanpaBJIATbLCH B
LUEeHTpaljlbHYI 4YacTh, IIe pacIloJjioXeHa JioacTHass  CcucTeMa (3),
cnocobHass BOCIPMHMMAaThL KUMHETUUECKYKn BSHepI'MIK BeTpa U, Bpalasacsh,

repellaBaTbh OBWXKEHMEe Ha Bajad (2) ¥ K DBJIEKTPOTEeHepaTopy, TAe
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MNPOUCXOIUT [peoBpasoBaHME BpALATEJBHOM SHEePIUMM B SJIEKTPUYECKYIO.
CorJylacHO MaTeMaTUYEeCKMM pacueTaM, JaHHas BeTPO3JIeKTpOoCTaHUus,
comepxamas 7-8 JONacTHEIX CUCTEM, pPAaCHOJIOXKEeHHHX OIHa Han JOpyIron
Ha BaJly, 3akKpelJieHHOM Ha paMmMe Mexny 80 9STaxHeMM 3HaHMAMM, MOXET
oBecrieyuBaTb IIOTPeBHOCTM B  BJIIEKTPOBHEPIUM  TpEX 80  BDTaXHBEX
30aHuy, BhpabaThBas He MeHee 7,5 MBT ¢ kaxnoy JIOIIACTHOM CHCTEMEH.
K BJIEKTPOTEHEPATOPY MOTYT ORITH IOOINOJIHUTEJIBHO MO OKJIIOYE HEL
HaKONUTEJIN BJIEKTPOSHEPI N . IOMOJIHUTEJILHO BETPOBJIEKTPOCTAHLUSA
MoxXeT OvTb CHabxeHa BO3OyumHEIM ofOTekareyeM (4), BBIIOJHEHHEM C
BOSMOXHOCTLI0 [€PEHaNPAaBJATL [IorIalaommui B HeDO BOSIOYIHHNM II0TOK,
nepeHanpaBJigg e€ro B JIONacTH.

l[lpencTaBiieHHBle QUTYPE M OHMCaHUE KOHCTPYKLUM HEe MCYEeDPHNHBaKT
BOSMOXHEE BapMaHTh MCIOJHEHMS M HEe OIPAaHMYMBAKT KaKUM-JIMOO
obpazoM oOBEM 3BaABIAEMONO TEXHUYECKOTO pelleHMA. BO3MOXHE MHBE

BapuaHThl MCHOJHEHUS B oOBeMe 3ZasdaBjseMolt QOPMYJIH.
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dopmyna
1. BeTpo3JIeKTPOCTaHLUA, BRJIOYALIA A Kak MUHVIMYM oOHy
ONOPHYI0 paMy C pPacCIOJIOXEHHEM Ha Hel BajioM,  BHIIOJHEHHBM C

BO3MOXHOCTBIO BpalleHMsa BOKPYTI' BEepPTMKAaJIbHOM OCKM U QYHKUMOHAJIBHO
COeIVHEeHHBEM c 3JIEeKTPOTeHepaTopoM, u JIONACTHY cucremy,
3aKpelJleHHy Ha Bajy, OoTJuMuYanmascs TeM, UYTO OHNopHas pama
BHIIOJIHEHA C BOSMOXHOCTBLI KpPEIUIEHMA, KaK MUHMMYM, MeXIOy TpeMAa
pamMajibHC PacCHlOJIOKEHHBIMM COOPYXEHUAMMN.

2. BerposyexkTpocTaHuMsa o mn.l, oTauuamnmascsa TeM, 4To
iomans OOHOM JIONAacTM JICIACTHOWM cucTemel paBHa ot 20 mo 1000
KB.M.

3. BerTposnekTpocTaHuus o Mn.l, oTauuammascs TeMm, dTO
BKJIOWAET [MOOMNOJIHUTEJIbHEE JIONacTHHE CHUCTEMB, PpacloJIOXeHHEe Ha Bamy

oOoHa Hal IPYyTOH.



