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AHHOTANUA

[TonbITKH KCTIOIB30BATH YHEPTUIO BOJHBI UMEET ABYXBEKOBYIO HCTOpU. COrJacHO
6azam nanubix nateHToB CILIA cymectByet okono 2000 maTeHTOB HEMOCPEACTBEHHO, UK
YACTUYHO Kacarolucss 00JIaCTH UCIOJIb30BaHUS SHEPTHH BOJIH. TOJBKO HECKOJBKO U3 HUX OBLIN
peaTM30BaHbl TAKE B KAYECTBE IKCIIEPUMEHTA.
http://peswiki.com/energy/Directory:Ocean_Wave Energy).

B Hacrositee Bpemsi, €cTh, HECKOJIBKO JICCATKOB Pa00YMX MOJICIICH, CPEId KOTOPBIX TOJIBKO
5-6 TUIIOB MOKET UMETH IMPOMBIIIJICHHOC 3HAYCHUC.
B mensx nmpeosionieHuss COBpEMEHHBIX MPOOIIeM, CBSI3aHHBIX C dSHEPruei, 0co00¢ BHUMAHHE
yIEJSIeTCS UCIIOIb30BAHUIO BO30OHOBIISIEMbIX HCTOYHUKOB YHEPIUH , B TOM YHCIIC DHEPIUU
MOPCKHUX BOJIH.

CornacHO 9KCIepUMEHTAIBHBIM JaHHBIM, PECYPChl MOPCKHX M OKEAHCKHX BOJIH COCTaBIISET
40 % ot ob1ero oobema noTpedaIEMO SHEPTUU B MUDE.

[To 3Toii NpUYMHE, BCe HAYYHO-TIPAKTHYECKHUE HCCIICI0BATEIbCKUE OPTaHU3allNH,
HaIlTpaBJICHHBIC HA UCIIOJIb30BAHUEC BO306HOBJ’I$I€MI)IX, a IMEHHO BOJIHOBOM OHEPIUuur, yCEpAHO
CTPEMUTHCS K CO3JJAHUIO HOBBIX U COBEPIICHCTBOBAHHIO CYIIECTBOBABIINX MOJICIICH.

Pelamis - wave energy converter
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Harmeit ienpo SBIsIETCS CO3/IaHUE TAKOTO YCTPOMCTBA, KOTOpasi OblTa ObI HECITOXKHOU
KOHCTPYKIUH, YCTOWYUBOM, HaZIe)KHOM, TPEOYIOUINX ropa3/io MEHbIIIE 3aTpaT Ha €ro MPOU3BOJICTBO.
B 10 )¢ BpEMs OHa OOJIKHA OBITH DKOJIOTHYECKH YUCTHIM. KpOMe TOro , OHa J0JI’KHa OBITH B
COCTOSIHUH HCITI0JIB30BATh SOHEPTCTUUCCKHUE BO3MOKHOCTU HEITPEPBIBHOT'O MOTOKA BOJIH C BBICOKOH

peHTabeTHOCThIO.

W3BectHas Yanbckas TypOWHA, MOMEHT BpPAIIEHUS] KOTOPOTO BO3HUKAET MPHU TEKYIIEH cpeie
JIBUKEHHS TPSMOTO HIIM OOpaTHOTO HamlpaBlieHUs, a caMa TypOWHA BpallaeTcs TOJIbKO B OJIHOM

HaIpaBJIeHUH TIPe/ICTaBlIeHa Ha pUCYHKE. (puc. 1)
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Puc.1

Hamn Obima paspaborana HOBast MOJENb NPeoOpa3oBaHMS SHEPIMU BOJIHBI, KOTOpas
OCHOBaHa Ha a0CAOTHO HOBOM NpuHIHMIE. B wacTpoctu, TypOuHy MOAOOHYIO Ha Y3IIBCKYIO MBI
OCHAaCTMJIM T'MOKHMH KpbUIbsIMHM. Takue TypOMHBI PacHOJIOXKEHbI Ha OJHOM OCH, CIIE€JOBATEJIBHO
M0JIy4aeTcs T.H. MyJIbTUTYpOUHa (puc.2).

puc.2

Ecnu Takas mnaBatomas TypOvHa HampaBlieHa BJIOJIb PACIPOCTPAHEHHs BOJHBI U €€ JJIMHA
OOJbIIIe ATUHBI BOJHBI, TO JEHCTBYIOIIME HAa OCh CHIIBI OYAyT cOATaHCHUPOBAHBI, KPOME MOMEHTA
BpaIeHus, KOTopasi MpeACTaBIseT co00H apu(PpMETHIECKYI0O CYMMY MOMEHTOB BpAIICHUS KaKIOH
OTIENbHON TypOMHBI. MCX0/ U3 3TOTO MOKHO YBEITUYHUTH JUIMHY OCH Ha TaKyl0 BEJIMYHHY, ITOKA HE
OyZleT JOCTUTHYT KeIaTeNbHBIA pe3ynbTar. Takoi MOMEHT MOXKET OBITh OTPAaHWYEH CTOMKOCTHIO
OCH Ha CKPY4YeHHOCTh (cM. www.youtube.com//watch?v=D1u0viM3cAY).




[lenpto TpenoKeHHOW paboThl  SBISIETCS  pa3paboTkKa  JCIIEBOro, yCTOWYUBOTO,
BBICOKOPEHTA0EIBHOT0 TPe0Opa3oBaTelisi SHEPTUU A0 YPOBHS MPOMBIIIIEHHOTO 00pas3iia.

I1. YcaoBus 3xkcnepuMenTa

JIist  SKCTIEpUMEHTAIILHOTO WCCIEAOBAHUS JAHHOW KOHIENIMM Obuta pa3paboTaHa u
U3rOTOBJICHA TECTOBBIA oOOpaszen. OKCHEpUMEHTHl TNPOBOAMINCH B 0OacceiiHe OCHAIIEHHOM
BOJIHOIIPOU3BOUTEINEM JIJIsi 00pa30BaHMsI UCKYCCTBEHHBIX BOJIH.

[TapameTrpsl Oacceiina: mnuHa - 10M, mupuHa — 35cM, BeicoTa — 74cM. HccnepoBanus
MIPOBOAMIINCH JJIs1 3 BUJIOB BOJIHBI:

H=8cmMm; L=(50, 100, 150)cm; T=(0.7, 1, 2)cexk.
Jlnuna ocu TypOussl - 230cM.

KonuuectBo TypOuH — 16.

Huametp TypOuHBI — 15¢M.

Huametp ocu — 1.4cm.

I1I. DsemeHTHI MOAEIN:

1. Ocsb. Och nipeacTaBisieT cOO0N HECYIIBINA JIEMEHT KOHCTPYKIMU. OH MOXET OBITh KECTKUM
NI HenpepI/IBHOﬁ OCBhHO KapI[aHHOCBSISaHHBIMI/I JKECTKUMH DJICMCHTAMHAU HHJIHHI[pH‘-IGCKOﬁ
(GOopMbI, 1ENbI0  KOTOPOW SBJISIETCS CYMMHPOBAThb MOMEHTHI

BpaIHeHI/ISI HpI/Ierl'IJ'IeHHBIX Ha OCh OTACIIBHBIX Typ6I/IH

1.1 Cpennasi IJIOTHOCTh OCH M 3aKPEIUICHHBIX Ha HEH DJIEMEHTOB JIOJDKHA OBITh OJIM3KOM
IJIOTHOCTH BOJIBI, YTO JIETKO JOCTUTAETCS U JIETKO MOKHO JIOCTUTHYTh TOPU3aHTAIBHOTO
PanoJIONOKEHUS OCH.

1.2 J/IlnameTp ocH 3aBHCHUT OT BBICOTHI BOJIHBL. [10 HAmmMM mpenBapuUTEIbHBIM pacyeTaM €ro
nuaMetp AobkeH ObiTh  10-25 % BBICOTBI BOJIHBIL, B 3aBUCHUMOCTH OT TOTO, KaKylo
SHEPTHUIO MPENoIaraeM NOJyYUTh U KaKUM JIOJIKEH ObITh €r0 HaJIe)KHOCTb.

1.3 lnuna ocu poimkHa OBITH OOJBIIE ATUHBI BOJHBI, JKEJIATENBHO YTOOBI OH COCTBIISUI
HECKOJIbKO JUIMH BOJIH. YBEIWYEHUE [JIMHBI OCH INPUBOIUT K IIPONOPLHUAHAIBEHOMY
YBEJIMYEHUIO MOMEHTA BpaIICHUSI.



1.4 Och MOXXHO M3TOTOBUTH W3 Pa3HbIX MaTEpPUAIOB, €CIM OyAyT 3allUIIEHBI YCIOBHSI
MIEPEYUCIICHHBIC B MIPEAUTYIIUX TYHKTaX.

1.5 Oqun KoHEI OCH, KOTOPEIH OIMke K Oepery, MOKHO MPSIMO MOJICOSTUHUTE K TEHEPATOPy
pacroyio)keHHOMY Ha Oepery, 4YTO YACHICBIAET KOHCTPYKIHUIO II0 CPAaBHEHHUIO C
MO/IEIISIMH, /1€ TEHEPAaTOp HAXOIUTCS B BOJIE.

1.6 Bropoii koHell ocM B BOJI€ JOJDKEH OBITH NMPHUKpEIIEeH K Oy, TaKk YTOOBI OCh MOT
CBOOOJHO BpallaTcs ¥ OAHOBPEMEHHO OHA Obljla HalpaBjeHa BJIOJIb BOJIHBI.

1.7 Ocb MOkeT ObITh PACIONIOKEH TaK OJU3KO OT MOBEPXHOCTH, YTOOBI Majaroias BOJHA
HE MOBpEeANIIa KPUIbs TYpPOUHBI.

1.8 Ocb MOeT OBITh pacloNoKeH B BOJAE Ha TaKylo INIyOWHY, i€ PEBEPCHBIC TBHXKCHUS
YaCTHUIl BOJIBI 3HAYUTEIIHHBI.

PeBepcHasi TypOuHa. PeBepcHbie TypOWHBI NpeACTaBIseT CO00W HAOOp pagHalIbHBIX

KECTKHX JIy4el MPHUKPEIUICHHBIX K OCH, KOTOPBIE PACIOJI0KEHbI B OJHOM IJIOCKOCTH U 3Ta

IUIOCKOCTh MEPHEHAUKYsIpHAa ocu. Ha Kaxaom Jiyde co CTOPOHBI OJIHOTO M3 PaguycoB

CEKTOpa MPHUKpPEIICH TUIABHUK B BUJIE CEKTOpA M3 TMOKOr0o Marepuana, Tak YTOObl KOHYUK

CEKTOpa ObLT HAIMIPABJIEH K OCH.

2.1 JIyu. JIy4d BMecTe IpUKpEIJICHHBIM Ha HEM TUIABHUKOM IpeJICTaBiseT co00il OCHOBHOM
3JIeMEHT TypOWHBI (YCIOBHO Ha30BeM €ro KpwuioMm). Ilpu BO3AEHCTBHM Ha KpPBUIO
OpSMOTO WM OOpPaTHOTO MOTOKA TUIABHUK 10 OTHOUICHMIO Jy4a UMEET BO3MOXKHOCTD
negopmanuu u3ruda U Kak CJIeICTBHE BO3ZHHKAECT OJHOCTOPOHHO HANpaBIEHHOE K OCH
MOMEHT BpaIllCHUSI.

2.2 JlnuHa dy4a ¥ COOTBETCTBEHHO M KOJIMYECTBO KPBUIbEB 3aBUCHUT OT JAMAMETpa OCH, T.C.
BBICOTHI BOJTHBI. UeM Oonbllie 1uaMeTp OCH, TeM OO0JIbIlle KOTHUECTBO U JUIMHA JIyYeH.

2.3 Ha kaxIoM Jy4de NPUKPKIUIEH TOJBKO OJWH IUIABHHK, TaK 4YTOOBI 00JAacTb MEXITY
Jy4yaMHd TOYTH TOJHOCThIO Oblla OBl 3aloHEHa IJIaBHUKOM M CBOOOJHAS CTOpOHA
TUTABHUKA TIPU €ro U3rubde He KacaeTcs MOCIeIYIOIIero JyyJa.

2.4 KoHIIbI JIydeil pacioyIOKEHbI Ha PABHOM PACCTOSIHUH JIPYT OT JIpyTa.

2.5 JIy4 MOKHO U3TOTOBHTH M3 Pa3HBIX MATEPHUAIOB, C YYETOM HAr'y3KH Ha HEM.

O

InaBuuk. [lnaBHuK coctaBistonias yactb Kpbuia. OT €ro cBouceBa, TONIIUHBI U (OPMBI
3aBHCHUT HACKOJIBKO OH TOAYMHSETCS M3rM0y M Kakyl OH CO3/1acT MOMEHT. B kaxaom
KOHKPETHOM CJIy4yae YCTaHOBJIEHUE €ro MapaMeTpoB TpeOyeTcss YUMTHUBATh XapaKTEPUCTUKU
BOJIHBI.



4. Kpbuio. Kpeuto npencrasiser co0oil TIIOCKYIO JA€Talb B BHIIE CEKTOPa, KOPOPBIA COCTOUT
U3 Jiydya U MiaBHUKA. Ero pasMepsl (yroja packpuTHsi CEKTOpa) 3aBCUT OT AHAMETPA OCH U
BBICOTHI BOJIHBI. YeM Oouibliie BBICOTa BOJIHBI U JTMAMETP OCH, TeM OO0Jbllle KOJIUYECTBO
KPBUIBLEB U COOTBETCTBEHHO MEHBIIIE YTOJI CEKTOPA.

S./IBuskerenn. IlocTpoeHHas 1O BBIIIEOTMEUYEHHBIM YCIIOBUSAM 3aKPEIJIEHHBIE HA OCH KpPbLIIA,
KOTOPBIE PAIOJIOKEHBI B OHOM IJIOCKOCTH U MEPIEHAUKYIISPHBI OCH, IPEACTABIAIOT COO0H
TypOuHY.

5.1 Ilpsaboii wim oOpaTHBIN MOTOK, KOTOPBIA BO3HUKAET KPYIOBBIM JBUKEHUEM YacTUILL BOJbI BO
BpEMsI pPACIPOCTPAHEHUsI BOJHBI, OCHAIAeT TYpPOMHY OJHOCTOPOHHO HAIlpPaBICHHBIM
MOMEHTOM BPAILECHHUS.

5.2 MoMeHTHI BpallleHusl KaKI01 TypOUHBI IEpeaeTCs OCH U CyMMHPYETCSL.

5.3 PaccrosiHue Mexay TypOMHaMH B OCHOBHOM OOYCIIOBJIEHO BbICOTOM BOJIHBL. Ero Bennunna
0 HAIIUM HAOJIOJIEHUSIM KOJIEOJIeTCSI OT OJTHOTO JIO TPEX BBICOT BOJHBI.

%

6. TypOuna. Bce IBIKUTENH BMECTE C OCBIO MPEICTABISAET COO0N MyIbTUTYPOUHY.




Pe3yabTaThl IKCIEPUMEHTA
ITocie oOuiero HabMIOACHUS, OBLI CJlI€TaHbl BHIBOJHI :

* [IpeoOpazoBanye BOJIHOBOW 3HEPIUU IIPOU3BOIUTCS OJHOBPEMEHHO Ha BCeX (pa3ax BIOJIb OCH, KOTOPask HECKOJ]
pa3 MOXeET MPEB30OUTH JUTUHY BOJIHH .

* DHeprusi MOXKeT OBITh MOJTydeHa OJIN3KO WK J1aJieKo oT Oepera.

* Takue MozeM MOTYT OBITH PACIIOIOKEHBI TAPAIIISIBLHO JIPYT IPYTY U COSTUHEHBI MEeX Ly CO00H, 00pasys
€/IMHYIO CUCTEMY.

* Takas cuctemMa MOZEIH HE TOJBKO obecneunBaeT 3()(HEeKTHBHOCTh MPOU3BO/ICTBA SHEPTUH , HO U SBIISIETCS
OTJIMYHBIM MHCTPYMCHTOM JJId Geper O3alllUTHhI .

3akiaoueHue

[Ipennaraemas TypOMHA UMEET CIEAYIOUINE MPEUMYIIECTBA TI0 CPABHEHHIO C YK€ CYIIECTBYIOIUMHU
MOJICIISIMU:
1. [TockonbKy HEPTUs MEepeacTcsi OTHOBPEMEHHO Ha BCEX ATarax BJOJb OCH HA MPOTSHKEHUN HECKOJIBKUX JIJTUH
BOJIH, OCb TYPOMHBI HE TpeOYET BRICOKOH CTOMKOCTH, B OTIMYUE OT IPYTUX MOJEJICH, KOTOPhIE TCHEPUPYIOT
SHEPTHUIO B OJIHOM (ha3e BOJHBI .

2 . Cunbl , IeHCTBYIOINIbIE HA KPbUIO TYPOUHBI 1O/ JAaBJIEHUEM [TOTOKA BOJbI JAEIATCS HA JIBa KOMIIOHEHTA: Cuja
BJI0JIb OCH U BpallaTeIbHbII MOMEHT CUJIbl. POBHO Yepe3 Kax/1yto MOJIOBUHY (a3bl, CUJIbl JIEHCTBYIOLIbIC HA
KPBUIO TYpOMHBI HM3MEHSIOT CBOE HANpaBJIEHUE HA TPOTHUBOIMOIOKHOE, 8 BPAIIATEIbHBII MOMEHT OCTAIOTCS TEM
K€ U CKJIaJbIBAIOTCS Ha OcH. TakuM 00pa3oM, CHJIBbI, AeHCTBYIOIME HA TYPOMHY KOMIICHCHPYIOT ApPYT ApYyra,
3a HCKJII0YeHHeM BPaliaTeJIbHOr0 MOMEHTA, KOTOPbIii ABJISIETCS CYMMOI MMITYJIbCOB KAXK/I0I0 KpbLIa.

3 . MOXHO yBEJINYUTH YUCIIO ABMXKUTEIEH U COOTBETCTBEHHO U JUIMHY OCH J10 MOJIYYEHHS KEIaEMOI0 MOMEHTA H
OCH.

4 KoHCTpyKIMsl SBJISIETCS SKOJOTMUYECKU YUCTHIM , O€3IIYMHBIM U 0€30MacHbIM JUis (hayHbl OKeaHa, TaK Kak ero
CKOPOCTh BPALLEHUS SIBJISIETCS OTHOCUTENBHO HU3KUM. OHA HE COCTOUT U3 CIIOKHBIX Y3JI0B, KOTOphIE
IIPEJCTaBIISIIOT MOTEHIUAIBHYIO YTPO3Y 3arps3HEHUS OKPYKAIOLIEH cpeabl.

5 . IlockoabKY KOHCTPYKIIMS MaJl, OH HE HapylIaeT JaHAmadT ¢ TOUKH 3pEHUS OKPYKAIOIIEeH Cpebl.

6. biarogaps ruOKocTH KpuibeB , TYpOMHA peJHa3HAUCHHBIH JUIsl BOJIHBI CPEHOM BBICOTBI MOXKET BBIIEPKATh
Harpy3Ku OoT ropa3Jio BHICOKUX BOJIH. Kpome Toro, B ciiydae MITOpMa WM IIyHaMH , TypOMHA JIETKO MOXKET ObITh
BPEMEHHO MOTpYy’KeH Ha Oe30IacHyI0 IITyOHHY, TaK KaK €€ Cpe/lHss INIOTHOCTh OJM3Ka K INIOTHOCTH BOJIBI .

7. KoHCTpyKIMst MOKET ObITh U3rOTOBJIEHA U3 IMIMPOKOTO ClieKTpa MarepuasioB. OHa He TpeOyeT BhICOKON
TOYHOCTH, MOJIyIParolieHHbIX WU PEIKUX MATEPUAIIOB WM CHELUAIBHBIX TEXHOJIOTHYECKUX IPOLIECCOB.

8. KoHcTpykuus sBiIeTCS OTHOCUTENBHO MPOCTHIM, JIETKO MOJIIEKUT PEMOHTY . DKCIUTyaTal[MOHHbIE PAaCXObl
ABIIAIOTCA JOBOJIBHO HU3KUMH .

9. mNpeIoKEHHBIH MOJEIb SBJSETCS SKOHOMUYECKH 00Jiee BBITOIHBIM, YEM CYILECTBYIOIIHE.



