AHHOTauuA
[TONbITKM MCNO1b30BATb SHEPTUIO BOSIHbI UMEET A BYXBEKOBYO UCTOPMW.
CornacHo 6a3am paaHHbIx nateHToB CLA cywectsyeT okoso 2000 naTteHTOB
HenocpeacTBEHHO, UM YAaCTUYHO Kacatowmecs ob61acTtm Mcnoanb3oBaHUA
3HEepPrmun BosiH. TONbKO HECKONbKO U3 HUX ObiNM peasin3oBaHbl AaXKe B
KQyecTBe 3KCMepuMeHTa.
http://peswiki.com/energy/Directory:Ocean Wave Energy).
B HacToAwee BpemsA, ecTb, HECKO/IbKO AECATKOB pabounx mogenen, cpeam
KOTOPbIX TO/IbKO 5-6 TMMOB MOXXeT MMeTb NPOMbILLUNEHHOE 3HAYEHME.

B uensax npeogoneHmna coBpemMeHHbIX Npobaem, CBA3aHHbIX C IHEPTUEN,
ocoboe BHMMaHMe yaenaeTca Mcnosib30BaHMIO BO30OHOBAAEMbIX
NCTOYHUKOB 3HEPTUN , B TOM YUC/IE IHEPTUMN MOPCKUX BOJH.
CornacHo akCnepUMEHTaNbHbIM AaHHbIM, PECYPCbl MOPCKMUX U OKEAHCKUX
BOH cocTtaBnfaeT 40 % ot obuwero obbema notpebnsemon sHeprum B mumpe.

Mo 3TOW NPUYMHE, BCE HAYYHO-MPaAKTUYECKMe NccneaoBaTeibCckme
OpraHM3aunmn, HanpaB/ieHHbIE Ha UCNOJ/Ib30BaHNE BO30OHOB/IAEMBIX, A
MMEHHO BOJIHOBOM 3HEPTUU, YCEPAHO CTPEMUTLCA K CO34aHMIO HOBbIX U
COBEpPLUEHCTBOBAHMIO CYLLLEECTBOBABLLNX MOAENEN
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Hawen uenbto ABnAeTcA co34aHne Takoro
YCTPOMNCTBaA, KOTOpana bbina 6bl HEC/TIOKHOMN
KOHCTPYKLUWNWN, YCTONYNBOWN, HAAEKHOMN,
TpebyloLlmnxX ropasgo MeHblle 3aTpaTt Ha ero
NPOn3BOACTBO. B TO }Ke Bpemsa OHa AO0KHA
ObITb 3KONIOTMYECKM YNCTbIM. Kpome Toro, oHa
NO0J/1KHa b6bITb B COCTOAHUM UCMOJ1b30BaTb
3HepreTnyeckme BO3MOKHOCTU HEMPEPbIBHOTO
NMOTOKA BOJIH C BbICOKOW peHTabenHoCTbo.



Gesomtanstromung N3BecTHaA YanbcKaAna
Amfmmungmchummf; TYPOUHA, MOMEHT
T BpaLWEHNA KOTOPOTrO
BO3HMKaET Npu
TeKkylweun cpege

OWC-Shiémung

A
- Gesamikroft

oo ABUXXEHUA NPAMOTo
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OWC-Stromung Ansirdmung durch Umdrehung HanpasneHNA
Gesamionshramune npeancrtas/jieéHa Ha

PUCYHKe.




Hamu 6bina pa3pabotaHa HoBas moaenb Nnpeobpa3oBaHmUA
SHEepPrum BoJIHbl, KOTOPasa OCHOBAHa Ha abcasIloTHO HOBOM
npuHumne. B yactpoctu, TypbmMHY Nnog0OHYIO Ha Y3/1bCKYO Mbl
OCHACTUAU TMBKMMU KpbinbAMU. TaKkne TYPOUHbI PacnoNOKeEHDI

Ha O4HOM OCK, CegoBaTeNbHO NOAYYaAEeTCA T.H. MyAbTUTYPOUHA




Ecnu Takasa nnaBatowasi TypouHa
HanpaBieHa BOOJb pacnpoCTPaHEHUA BOJTHbI U
ee AnvHa dornblle AfnHbl BOSHbI, TO
OEUCTBYHOLLIME Ha OCb CUIbl DyayT
cbanaHcmpoBaHbl, KPOME MOMEHTA BpaLLeHus,
KoTopaga npeacrasnaeT cobon apnPmMeTnUYecKyto
CYMMY MOMEHTOB BpalleHUa KaXkgomn oTaenbHOW
TYPOUHbI.

Mcxoaa n3 9Toro MoXXHO YBENUYUTL OANUNHY
OCMU Ha TaKylo BENNYNHY, NOKa He byaeT
OOCTUMHYT XenaTenbHbIN pe3ynbTaT. Takow
MOMEHT MOXET ObITb OrpaHU4yeH CTOMKOCTbIO OCU
Ha CKPY4YEeHHOCTb (CM.




Llenbto npegnoxxeHHon paboTbl ABNsiETCA pa3paboTka AeLleBoro,
YCTOMYMBOroO, BbICOKOPEHTADENBLHOIo NpeobpasoBaTens SHEPrnn
00 YPOBHS NMPOMbILLNEHHOro obpasua.

Il. YcnoBusa aKcnepumMmeHTa

[1na sakcnepuMeHTanbHOro uccreaoBaHmns gaHHoU
KoHUenuum bbina paspabotaHa 1 N3rotoBrieHa TECTOBbLIN 0bpa3sel,.
QKCnepuMeHTbl NPoBOAMIINCE B DaccenHe OCHaLLLEHHOM
BONHOMpon3BoauTerieM anga oopasoBaHUA NCKYCCTBEHHbIX BOJTH.

[TapameTpbl baccenHa: anuHa - 10M, WwmpuHa — 35¢m,
BblcOTa — 74cM. VlccnegoBaHua npoBoAUIINCE A1 3 BUAOB BOJIHbI:
H=8cm; L=(50, 100, 150)cm; T=(0.7, 1, 2)cex.
[OnvHa ocu TypOuHbI - 230CM.
KonnyecTtBo TypOuH — 16.
OuameTp TypbuHbI — 15CM.
[nameTtp ocn — 1.4cm.



Ill. AnemMmeHTbI MOAEenu:

1.0cb. Ocb npeactaBnseT COO0ON HECYLLbIN 3NIEMEHT KOHCTPYKLUN,
OH MOXeET ObITb XXECTKUM NN HEMPEPMBHOMN OCbIO
Kapa4aHHOCBA3aHHbIMMW XXEeCTKUMM 3fieMeHTaMu LUIUHOPUYECKON
doopMbl, LIENBIO KOTOPOU SABMSIETCA CYMMUPOBaTb MOMEHTbI
BpaLLEeHUs MPUKPENSIEHHbIX HA OCb OTAENbHbIX TYPOUH

1.1 CpeaHasd NfI0THOCTb OCU U 3aKPEnSIEHHbIX HA HEW SNIEMEHTOB A0MMKHA ObITb
61M3KoW NSIOTHOCTM BOAbI, YTO NErko AOCTUraeTCs U f1erko MOXXHO OOCTUTHYTb
ropusaHTanbHOro panosiofioXXeHnsa OCu.

1.2 [lnameTp oCcn 3aBUCUT OT BbICOThI BOJSIHbI. [10 HAWMM npegBapuUTenbHbIM
pacyeTam ero gmameTp OoIKeH ObiTb 10-25 % BbICOTbI BOSHbI, B 3aBUCMMOCTU OT TOrO,
KaKyto SHepruio npeanonaraemM nosflyumTb U KAKMM AOSMKEH ObITb €ro HaAeXHOCTb.

1.3 [1nnHa ocu gormkHa bbiTb OonbLUE ANMHBbI BOSHbI, XKenaTernbHO YTOObI OH
COCTBIAN HECKOJbKO AJIMH BOMH. YBENUYeHne anmHbl OCU NPUBOAUT K
nponopuMaHanbHOMY YBENMYEHUIO MOMEHTA BpaLLEHUS.

1.4 OCb MOXXHO U3roTOBUTb U3 pa3HbIX MaTepmnasrioB, eCiin 6y,£|,yT 3alnLEeHbl
YCJ10BUNA nNepeyvncrieHHble B rnpeanaylinx nyHKTax.

1.5 OuH KOHeLl, ocK, KOTOPbI Bnunxe K 6epery, MoOXXHO NPsIMO NOACOEANHUTL K
reHepaTopy pacnosfiokeHHOMY Ha Oepery, YTo yaeLleBnsieT KOHCTPYKLNIO MO CPaBHEHUIO
C MoaensaAMu, rae reHepaTop HaxoauTcs B Boae

1.6 BTopoun koHeL, ocn B BoAE A0MKEH BbITb MPUKPENSIEH K Byto, Tak YTOObI OCb
Mor cBO60O4HO BpaLlaTca n 0AHOBPEMEHHO OHa Oblfia HanpaBfeHa BAOMb BOSIHbI.



1.7 Ocb MOXeT BbITb PacrnosioXXeH Tak 65IM3Ko OT NOBEPXHOCTU, YTODbI
nagatoulasa BonHa He nospeaunna Kpunbsi TYPOUHbI.

1.8 Ocb MOXeT ObITb PacnosnoXeH B BoAe Ha Takyto rnybuHy, rae peBepcHble
ABWXXEHNS YacTuL, BOAbl 3HAYNTENbHbI.

2. PeBepcHas TypouHa. PeBepcHble TypOuHbI npeactasndeT cobon Habop pagnanbHbIX
XKECTKUX JTyden NMpUKpPEnsIEHHbIX K OCK, KOTOPble PacronoXeHbl B O4HOW NIIOCKOCTU U 3Ta
NSIOCKOCTb NEPNEHANKYIAPHA ock. Ha kaXXaom fnyye co CTOPOHbI OAHOro U3 paguycoB

CEKTOopa NpUKpenseH niaBHUK B BUAE CEKTOpa U3 rMbKoro matepuana, Tak Ytobbl KOHYMK
cekTopa Obln HanpaBneH K OCW.

2.1J1yu. Jlyd BMecTe npukpenneHHbiM Ha HeM MNaBHUKOM
npeacraBnseT cobom OCHOBHOW 3N1EMEHT TYPOUHbI (YCITOBHO
Ha30BEeM ero Kpbisiom). [pn BO3aencTBMmN Ha KPbIio NPSMOro Unm
obpaTHOro NOTOKa NinaBHMK MO OTHOLLEHWIO flyda UMeeT

BO3MOXHOCTb AedopmaLmmn n3rmdba u Kak crneacTsme BO3HUKaeT _
O[IHOCTOPOHHO HanpaBfiEHHOE K OCU MOMEHT BpaLLEeHUS.

2.2 [InnHa J1ybda n COOTBETCTBEHHO U KOJINHECTBO KpblJib€B 3aBUCUT OT
aOnamMeTpa OCU, T.€. BbICOTbl BOJIHbI. Yem 6onbLue OnamMeTp OCHU, TeM Bosnblle KONM4ecTBO

N ONnHAa yYen.
2.3 Ha kaxkgom ny4e npukpKnieH TofbKo OAWH MiaBHKK, Tak YToObl 06nacTb

MeXIY Ny4amMmn NoYTM NONHOCTbLIO Obina Obl 3anoHeHa NNaBHUKOM U CBOOOHAs CTOPOHA.
nnaBHWKa Npu ero n3rnde He KacaeTcs NocneayrLLero nyya.

2.4 KoHUbI nyyer pacnonoXeHbl Ha paBHOM PacCTOsIHUM ApYr OT Apyra.

2.5 Jly4 MOXXHO M3roTOBUTb U3 pa3HbiX MaTepManoB, C Y4eTOM Hary3ku Ha HeM.



3.MnaBHUK. [NNaBHMK cocTaBnsaoLWas YacTb
Kpbina. OT ero ceoncesa, TONLWMHbI 1 POpPMBbI
3aBUCUT HACKOJIbKO OH NOAYMHAETCA N3rnby un
KaKyro OH cO34acT MOMeHT. B kaxxgom
KOHKPETHOM Crly4ae yCTaHOBJIEHME ero
napamMeTpoB TpebyeTcsa y4uTuBaThb
XapaKTEPUCTUKN BOSIHbI.

4.Kpbino. Kpbino npeacrasnseT cobou
NSIOCKYI0 AeTarlb B BUAE CEKTOpa, KOPOopbIn
COCTOUT 13 Ny4a 1 nnasHuKa. Ero pasmepeobl
(yron packputuns cektopa) 3aBCUT OT
AnameTpa OCU M BbICOTbI BOSTHbIL. HeMm
BonbLUe BbICOTa BOMHbLI U ANAMETP OCH,
TeM DosbLLE KONIMYECTBO KPbINbEB U
COOTBETCTBEHHO MeHbLLE Yrosi cekTopa.




5. ABuXxeTenb. [locTpoeHHas no
BbILLEOTMEYEHHbIM YCINOBUSAM
3aKpenneHHbIe Ha OCU KPbIns, KOTopble
pPanonoXeHbl B 04HOWU MMOCKOCTU U
nepneHanKynsapHbl OCK, NpeacTaBnsoT
coboun TypbuHy.

5.1 [1pabon nnm obpaTHbLIN NOTOK, KOTOPbLIN BO3HUKAET KPYroBbIM
OBWXXEHMEeM 4YacTuL BOAbl BO BpeMs pacnpoCTpaHEHUA BOMHbI, OCHaLLaeT
TYpOUHY OQHOCTOPOHHO HarnpaBfeHHbIM MOMEHTOM BpaLLEHUS.

5.2 MOMeHTbI BpalleHUs Kaxxaomn TypbuHbl nepegaeTcsa ocu u
CyMMUpyeTcs.

5.3 PacctosiHne mexay TypbruHamm B OCHOBHOM OOYCITOBJIEHO BbICOTOM
BOSHbI. Ero BennynHa no Hawum HabnogeHusam kornebneTtcs ot 04HOro 4o Tpex

BoYPEMHA"Bce neukmuTEnn BMECTe ¢ ocbio NpeacTasnseT co6oi
M yJ'I bTA P




Pesyn bTATbl AKCNMEepUMeHTa

[locne obwero HabnwaeHUs, Obin caenaHbl BbIBOAbI :

 [IpeocbpazoBaHne BOMTHOBOW 3HEPTMU MPON3BOAUTCS
OQHOBPEMEHHO Ha BCeX (pasax BOOSIb OCU, KOTOPAsS HECKOJSIKO
pa3 MOXeT NPEB30MNTN ANTNHY BOJTHU .

e JHEpPrma MoXeT ObITb NonydeHa 61M3Ko Unu ganeko ot bepera.
e Takme mogernun MoryT ObITb pacnosioXeHbl NapannenbHo Apyr
Opyry n coegmHeHbl Mmexay cobon, obpasysi eauHy CUCTEMY.

e Takasi cuctemMa Mogernun He TonbKo obecneynBaet
9PPEKTUBHOCTbL MPOU3BOACTBA 3HEPIUN , HO U SABNSIETCA
OTJINYHbIM NMHCTPYMEHTOM AN bepero3aluTol



3aKknr4yeHue

[Mpegnaraemasi TypbmHa nMeeT criegytowme npemmyLLecTea
MO CPaBHEHUIO C yXKe CYLECTBYOLWUMN  MOOENSMN: :

1. [locKornbKy aHeprua nepegaeTcd ogHOBPEMEHHO Ha BCEX
aTanax BAOJSib OCU Ha NPOTAXKEHUN HECKONBbKUX ASIMH BOJIH, OCb
TYPOUHBbI HE TPEBYET BbICOKOM CTOMKOCTU, B OTIINYME OT APYrmnx
Moesien, KOTOPbIE FrEHEPUPYIOT SHEPII0 B O4HON (ha3e BOJSHbLI.

2 . Cunbl , gencTByOLWbIE HA KPbIO TYPOUHLI N0 AaBNEHUEM
NOTOKa BOAbl AeNATCS Ha ABa KOMMNOHEHTA: cuna BAOS1b OCU U
BpaLlaTesibHbIt MOMEHT cuiibl. POBHO Yepes KaXayto NonoBUHY
doasbl, cUnbl 4EUCTBYIOLLLIE HA KPbISTO TYPOUHBI U3MEHSIOT CBOE
HanpasBneHne Ha NPOTMBOMNOSOXHOE, a BpallaTenbHbI MOMEHT
OCTaloTCs TEM XKe U CKIaabiBatoTCs Ha ocn. TakKnm obpa3om, CUnbI,
AeNCTBYHOLWME HA TYPOUHY KOMMEHCUPYIOT ApYr Apyra, 3a
MUCKITIOYeHMEeM BpawlaTesibHOro MOMEHTAa, KOTOPbIN ABNSAeTCA
CYMMOM UMNYNbCOB KaXAo0ro Kpbina.

3 . MOXHO yBENMYnUTb YMCNO ABMXUTENEN U COOTBETCTBEHHO U
ONMHY OCU 00 Mosly4YeHUs Xefnaemoro MOMeHTa Ha OCW.



4. KOHCTpyKUMA SABAAETCS 9KOSTOrMYECKN YNCTbIM
be3LwymMHbIM 1 6e3onacHbIM A8 doayHbl OKeaHa, Tak Kak ero CKOpoCTb
BpaLLEeHUA ABNAETCA OTHOCUTENBHO HU3KMM. OHa HE COCTOUT U3
CITOXHbIX Y3/10B, KOTOPbIE NPeaCcTaBnsAoT NOTEHLMASTBbHYIO Yrpo3y
3arps3HeHns oKpyxarLlen cpeqbl.

5 . [1oCKOSIbKY KOHCTPYKLUUA Man, OH He HapyLUuaeT naHawagrT c
TOYKM 3PEHNA OKPYKatoLLen cpebl.

6. bnarogaps rmMbKoCTu KpUneeB , TypbmnHa npegHasHavYeHHbIN
015 BOJIHbI CPEOHOW BbICOTbl MOXET BblAepKaTb HArpy3ku oT
ropasfo BbICOKMX BOSIH. Kpome TOro, B criydae Ltopma unuv uyHamu ,
TypburHa rnerko MoXxeT 6bITb BPEMEHHO NOrpy>keH Ha 6e3onacHyo
rMyoOuHYy, TaK Kak ee cpegHsAs NIOTHOCTb OM3Ka K NNOTHOCTM BOAbI .

7. KOHCTPYKUMA MOXeT ObITb N3roTOBfIEHA N3 LUMPOKOTO
cnektpa matepuanon. OHa He TpebyeT BbICOKON TOYHOCTH,
nonyaparoueHHbIX UNu pegknx Mmatepunaros Unm crneumnanbHbIX
TEXHOMNOMM4YeCKNX NpoLeCCOoB.

8. KOHCTpyKUNS ABNAeTCA OTHOCUTENBHO NPOCTbLIM, NErko
NOANEXNT PEMOHTY . DKCMyaTauMoHHbIe pacXodbl ABAKTCS
OOBOJTIbHO HU3KNUMU .
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