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Ha nopore XXI BeKa yeloBeK Bce
yalle CTasl 3a4yMbIBaTbCA O TOM, YTO
CTAHET OCHOBOW €ro CyLlecTBOBaHMA B
HOBOM 3pe. JHeprua Gblla M OCcTaeTcA
rJ1IaBHOM COCTaBJISIOLEN KM3HM
YyesioBeKa. /lioau npowau nyTb ot
NepBOro Koctpa A0 aTOMHbIX
3/1eKTpocTaHumuK. CyllecTByOT
«TpagMUMOHHbIE> BUADI
a/IbTEPHAaTUBHOM 3HEPIrUU: SHEPrua
Co/iHUa M BeTpa, MOPCKMX BOJTH U
ropAYNX UCTOYHMKOB, NPUIMUBOB U
OT/IMBOB. Ha 0CHOBe 3TMX NPUPOAHbIX
pecypcoB 6blaM co34aHbl
3/IEKTPOCTaHUUN: BETPSAHbIE,
NPUIMBHbIE, reoTepMasibHble,
COJIHEYHbIE.




BETPAHbIE 3/IEKTPOCTAHUMMU (HAYAJIO...)

[pUHUMN AEUCTBMA BETPAHBIX 3/IEKTPOCTaHLMM /\

MNPOCT: BETEP KPYTUT JionacTu BETpPsSKa, NpMBOAA B —
[ABUXXEHME BaJl 3/IEKTporeHepartopa. 'eHepaTop B

CBOI 0Yepeb BblpabaTblBaeT SHEPIrMmio ' , -
3/IEKTpUYECKyto. Monyyaertca, 4to = ' \
BETPO3/IEKTPOCTAHLUUM paboTatoT, Kak \ 2 " on
MrPYLUEYHbIE MallMHbI Ha 6aTapenKax, TOJIbKO \ : \‘
NPUHLMN UX JENCTBMA NMPOTMBOMOJIOXKEH. BMecTo ; o
Npeo6pa3oBaHUA 3/IEKTPUYECKOM SHEPTUM B : -
MEeXaHWYEeCKYI0, SHEPr1A BeTpa NpeBpawlaeTca B |\

3/IEKTPUYECKUMN TOK. NS NolyYeHMs SHEPrum \

BeTpa NPUMEHAIOT pa3Hble KOHCTPYKLMMU:

MHOTr0/10NacTHbI€ «POMaLLKU>; BUHTbI BPOAE

CaMOJIETHbIX NPONEIEPOB C TPEMS, ABYMA U

Jayke oHOM JionacTblo (TorJa y Hee ecTb rpys

NPOTUBOBEC); BEPTMKAJIbHbIE POTOPbI,

HanoMMHalLWue paspesaHHyo BAO/b U

HacaxaHHYl0 Ha OCb GOYKY; HEKOTOpOE nogobue

«BCTaBLUEro AbloOM>» BEPTONIETHOrO BMHTA:

HapyKHbl€ KOHLIbl €ro JIonacTen 3arHyTbl BBEPX M

CO€/IMHEHbI MEXKAY COBOMU.
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BepTHKa/ibHble KOHCTPYKLMW XOpOLLU
TEM, YTO YNaB/IMBAIOT BETEP J10OOro
HanpasaeHusa. OcTasibHbIM NPUXOAUTCS
pa3BopayMBaTbCs Mo BETPY.
[poM3BOACTBO BETPSAKOB OYEHb JIELLIEBO,
HO MX MOLLIHOCTb Mana, 1 Ux paboTa
3aBMCUT OT noroAbl. K TOMy e OHM
OY€EHb LIYMHbI, MO3TOMY KpPYMHblE
YCTAHOBKM JlaxKe NpMXOAMTCA Ha HOYb
OTK/Ito4aTb. [TOMMMO 3TOro, BETPSAHbIE
3/IEKTPOCTAHLMM CO3Al0T MOMEXM ANA
BO3/YLLUHOIrO COOBLLEHMSA, 1 JaXKe ANS
paJnoBoJiH. [pMeHeHMe BETPAKOB
BbI3bIBAET JIOKa/IbHOE OC/N1ab/IEHMNE CHIbI
BO3/YLLUHbIX MOTOKOB, MELLIaloLLee
NPOBETPMUBAHMIO MPOMbILLIEHHbIX
PaMOHOB U AarKe B/IMSIOLLEE Ha K/IMMAT.
HaKoHel, A9 MX MCnob30BaHMS
HEeob6X04MMbl OrPOMHbIE MJIOLLAAM MHOTO
6o/blle, Yem Aas APYrux TUNoB
3JIEKTPOreHepaTopoB.
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[MPU/IUBHBIE
3/IEKTPOCTAHLUMMU

AAna BbIpabOTKU 3/IEKTPOIHEPIUM SNEKTPOCTAHUMM TAKOro TUMNA UCMOJIb3YHOT SHEPIrUto
npuanBa. lepsas TaKaa 31e€KTpOCTaHLMA (I'Iay>KeTc1<aﬂ) MOLLHOCTbIO 5 MBT 6bl1a NOCTPOEHaA
Ha KamuaTke. [lnsa ycTponcTBa ﬂpOCTeMUJeM NpUAMBHOM anekTpocTaHumm (MIC) HyxeH
6acCeMH — NepeKpbITbIM NAOTMHOM 3a/IMB UM YCTbE PEKU. B nnoTmMHe nmetoTca
BOAOMNPOMNYCKHbIE OTBEPCTMA U YCTAaHOBJ/IEHbI TYPOMHbLI, KOTOPblE BpalwlaloT reHepaTop. Bo
BpeMsA NpuMBa BoAa NOCTynaeT B 6accelH. Koraga ypoBHU BoAbl B 6accenHe 1 mope
CPaBHAITCA, 3aTBOPbI BOAONPOMNYCKHbIX OTBEPCTMIM 3aKpbiBatoTcA. C HaCTyneHUEM OTIMBA
YPOBEHb BOZbl B MOPE MOHMMXKAETCA, U, KOraa Hanop CTAHOBUTCA AOCTATOYHbIM, TYPOUHbI U
COeAMHEHHbIE C HAM 3/IEKTPOreHepaTopbl HAYMHAOT paboTaTbh, a BoAa U3 baccemHa
NocTeneHHo yxoauT. CYUMTaeTCAa SKOHOMMYECKHU Lie1eCo0bpa3HbIM CTPOUTENIbCTBO MPUJIUBHBIX
3/IEKTPOCTaHUMM B paloHax C NPUIMBHBIMM KONEBGAHMAMM YPOBHA MOPSA HE MEHEE 4 M.

HeaocTaTok NpUMAMBHBIX 3/1IEKTPOCTaHLMM B TOM, YTO OHM CTPOATCS TONIbKO Ha 6epery mopen
M OKEAHOB, K TOMY K€ OHM pa3BMBAIOT HE 0YE€Hb 6OJIbLLYI0 MOLHOCTb, Aa U NPUAMBbLI ObiBAOT
BCEro /Mib [iIBa pa3a B CYTKU. M aaxke OHM 3KOJIOrMYECKU He 6e3onacHbl. OHM HapyLuatoT
HOpPMaJibHbIM 0GMEH CONIEHOM U NPECHOM BOAbl M TEM CaMbliM — YCJIOBUSA KM3HU MOPCKOM
dnopbl M hayHbl. BAUAIOT OHKU U HA KIMMAT, NMOCKO/IbKY MEHAIOT SHEPreTUYECKUM NnoTeHuMan
MOPCKMUX BOJ, MX CKOPOCTb U TEPPUTOPMUIO NEepeMELLEHNA. MOpPCKMe TENIOCTaHLMM,
MNOCTPOEHHbIE Ha NEpenaje TeMrepaTyp MOPCKOM BOAbl, CNOCOOGCTBYIOT BblAE/IEHUIO
60/1bLLIOr0 KOIMYECTBA YI/IEKUCIOTbI, HarpPeEBY U CHUKEHMIO AABNEHUSA FTYOUHHBIX BOJ U
OCTbIBaHMIO MOBEPXHOCTHbIX. A MPOLECCHl 3T HE MOTYT HE CKa3aTbCA Ha Kanmarte, giope u
dayHe pervoHa.



DNEeKTPOCTaHUMKU TaKoro T1na npeobpasyoT BHYTPEHHee
Tensao 3eMI1M B 3/1IeKTpuyecTBo. [epBas
reoTepmasibHasA 3/1IEKTPOCTaHLMA Oblla MOCTPOEHA Ha
KamuaTtke. CywecTsyet HECKONIbKO CXeM NOyYEHMUS
3/IEKTPO3HEPIr1MU Ha FreoTEPMaAsIbHOM SNEKTPOCTaHLMM.
MpAMas cxema: NpMpPOAHbIX Nap HarnpaBAseTcA Mo
Tpy6am B TypOMHbI, COEAUHEHHbIE C
3/IeKTporeHepaTopamm. Henpsamasa cxema: nap
npeABapuUTeIbHO (40 TOro KaK nonagaeT B TYpOuHbI)
OYMLLIAIOT OT rasoB, Bbi3blBAKOLWMX paspyLLieHMe Tpyo.
CMellaHHaA cxema: HeOUMLLEHHbIM Nap NOCTyMnaeT B
TYpPOUHbI, @ 3aTEM M3 BOAbl, 06pPa30BaBLUMIACA B
pe3y/ibTaTe KoOHAEHCaUuMK, YAANAIT He
pacTBOpMBLUMECA B HEM ra3bl. K HegocTaTKam
reoTepMasibHbIX 3/IEKTPOYCTAaHOBOK OTHOCUTCA
BO3MOXHOCTb JIOKaJIbHOro oceflaHnA rPyHTOB U
NPOBYXKAEHMA CEMCMUYECKON aKTUBHOCTM. A
BbIXOAALLME M3-N0J 3€MJ/IM rasbl CO34al0T B
OKPECTHOCTAX HEMAJIbIU LLIYM M MOTYT, K TOMY K€,
coep:KaTb oTpaBadawwme Bewectsa. Kpome Toro,
reoTepMasibHYI0 3/IEKTPOCTAHLMIO NOCTPOUTb MOXKHO He
BE3/€e, NMOTOMY YTO A/1 €€ NOCTPOMKM HEOBXOAUMbI
onpeAeneHHble reoiorMyeckue yCcaoBusA.




B HacTosLiee Bpemsl CTPOSITCA COJIHEYHbIE
3N1EKTPOCTAHLMN B OCHOBHOM /1BYX TUIMOB:
COJIHEYHbIE 3JIEKTPOCTAHUMM BGalleHHOro T1na u

C O H E q H b I E COJIHEYHbIE SNEKTPOCTAHUMM pacrpenesIeHHOro
/7 (Moay/sibHOro) TMna. B 6aleHHbIX COTHEYHbIX
3/IEKTPOCTAHLMAX MCNOJIb3YETCA LEHTPA/IbHbIM
3/1 E K TP OC TA H Ll I/’ M NPUEMHMK C NOJIEM re/IM0CTaToB, 06eCcneYMBaloLMM

CTENEHb KOHLEHTPALUKU B HECKO/IbKO ThICAY.
Cuctema cnexenmsa 3a CoHUEM 3HAYUTESIbHO
CNOXHa, TaK Kak TpebyeTca BpalleHMe BOKPYr ABYX
€. YnpaB/ieHMe CUCTEMOU OCYLLLECTBIAETCS C
‘MoLLblo IBM. [NnaBHbIM HEAOCTAaTKOM BalleHHbIX
N/IHEYHbIX 3/IEKTPOCTaHUMM ABASIOTCA UX BbICOKas
DUMOCTb M 60/1blLIAS 3aHMMaeMas naowaab. Tak,
e J 1 pa3MeLLIEHMA COJTHEYHOM DNEKTPOCTAHLMM
% nyHocTtblo 100 MBT Tpebyetca nsouwaab B 200 ra,
WYl -~ 118 A3C MolwHocTbio 1000 MBT — Bcero 50 ra. B
JIHEYHbIX S/IEKTPOCTAHUMAX pacnpeaesMTeNbHOro
0Zy/IbHOr0) TMMNa MCNOJIb3yeTCst 60/1bLIOE YMCIIO
\AYNEN, KarKbIX U3 KOTOPbIX BKAOYAET
paboI0UM/IMHAPUYECKUM KOHLEHTPATOP
JIHEYHOT O U3/TYyYEHMSA U MPUEMHMK,
CMOJIOXKEHHbIM B (DOKYCE KOHLIEHTpATOpa M
NoJIb3yeMbIM A1 HarpeBa paboyen KUAKOCTH,
NoJlaBaeMoOM B TENIOBOM ZIBUraTe/lb, KOTOPbIM
COEAMHEH C 3/IEKTPOreHEePaTOPOM.




CaMasa KpynHas Co/IHeYHaA 3NEeKTPOCTAHUMA 3TOro TMna
noctpoeHa B CLUA 1 nmeet MmouiHoctb 12,5 MBT. MNpyu He6obLLOM
MOLLHOCTM COZIHEYHbIE 3/IEKTPOCTAHLMM MOAYJIbHOrO TMNa 6onee
3KOHOMMYHbI YeM balleHHble. B CO/THEYHbIX 31EKTPOCTAHLMAX
MO/1y/IbHOTO TMMa 06bIYHO MCMOJIb3YIOTCA MHENHbIE
KOHLEHTPATOPbl COIHEYHOW SHEPrMM C MAaKCMMa/IbHOM CTEMEHbIO
KOHLEHTpauum okono 100. IHeprusa CONHeYHOM pamvaumm MOXKeT
6bITb Npeobpa3oBaHa B MOCTOSAHHbIN 3/IEKTPUYECKMM TOK
NOCPEACTBOM CONIHEYHbIX 6aTapen — YCTPOMCTB, COCTOALLMX U3
TOHKMUX MJIEHOK KPEMHUA UAU APYIMX NOJYNPOBOAHUKOBbBIX
MaTtepuanoB. [MpenMyLLECTBO (POTOINEKTPUYECKMX 2, P e
npeo6pasosateneit (GI) 06yCN0BAEHO OTCYTCTBMEM NOM *f'
YacTen, UX BbICOKOW HAZEKHOCTbIO M CTABUNBHOCTbIO. [pr 3TOM
CPOK MX C/Yy3K6bl MPAKTUYECKU HE OorpaHMyeH. OHU UMEIOT Mayto: . :
Maccy, OT/IMYAIOTCA NPOCTOTON 06CNYKMBAHUA, SDMDEKTUBHBIM e
MCMOJIb30BaHMEM KaK MPAMOM, TaK U PACCEAHHOM CONTHEYHOM = -
paauaumm. MoaybHbIMA TMN KOHCTPYKLUMIM NO3BOJIAET c"w‘
YCTAHOBKM MPAKTMYECKM /060U MOLLHOCTU U AENAET UXS
nepcnekTMBHbIMKU. HegoctaTkoM O3l ABNAETCA BbICOK
cTonMMOCTb M HM3KUKM KIMJ . ConHeyHble 6aTapeu Noka
MCMONIb3YOTCA B OCHOBHOM B KOCMOCE, a Ha 3em/ie To
3HEepProcHabKeHMA aBTOHOMHbIX NOTPEBUTENIEM MOLLHOCTBIO 10
KBT, NMTaHWA paMoHaBMUIraLMOHHOM U MaJIOMOLLHOM
PaZIM03/IEKTPOHHOM annapaTypbl, NPUBO/JA SKCNEPMMEHTAIbHbIX
3/IEKTPOMOBMIEN U CaMOJIETOB.




TENMAOBbBIE 3/IEKTPOCTAHLUNA

Tennosble 3N1EKTPOCTaHUMKM paboTalOT Ha
IpraHM4eCcKoM TOMJIMBE, U UX CTPOAT 0O6bIYHO BO/IM3M
AECT A06bIYM Ton/IMBa. TennoBble 3/IEKTPOCTaHUMU
{4y 1CrONb3YIOT B Ka4ecTBe TOM/IMBa CPaBHMUTE/IbHO
v d ' jelesble yrosb 1 MasyT. Ho 3TM BMAbI TOMMBA —
A 1€BOCMO/IHUMbIE NpUpoaHble pecypcbl. OCHOBHbIE
N o JHEpreTUYEeCKne pecypcbl B MUPE CerogHa — yroJib
40%), HeTb (27%), ra3 (21%). ITMX 3anacos, No
1€eKOTOPbIM OLEHKAM, XBaTUT, COOTBETCTBEHHO, Ha 270,
Pt | )0 1 70 net, 1 TO NpU YCJIOBUA, YTO Ye€/1I0BEYECTBO
? | A | )YJET pacxooBaTb MX C TOM ¥Ke CKOPOCTbO, C KaKOM
' o |- )acxoayet cerogHa. T2C paboTaloT Ha OpraHMYEeCKOM
‘OMJIMBE M MO3TOMY UX CTPOAT BOH/IM3N MECT ero
106bl4M. B KayecTBe TonamBa MCNoONb3yeTca JeLleBbln
rONIb 1 Ma3yT. Ho 370, K coXanleHno, HEBOCMNOJ/IHUMbIE
Ip1pOAHble PeCypCbl, KOTOPbIX XBAaTUT JIULIb Ha
1€CKO/IbKO AecATKOoB ieT. K ToMy Xe, B npouecce
:ropaHMA TonsiMBa 06pa3yroTcs BpeHble BelweCcTBa,
1e61aronpuUATHO BAMAIOLIME HA OKPYrKaloLLYO cpeay.







TaKne 3NeKTPOCTaHLUUKU AENUCTBYIOT
MO TAKOMY K€ NPUHLUMY, YTO M
«T23C, HO MCNONBL3YIOT ANA
Napoo6pa3oBaHUSA SHEPIHIO,
NoyYatoLLyoCs Nnpu
PaZIM0aKTMBHOM pacnajge. B
KayecTBe TOM/IMBA UCMOJ/Ib3YeTCH
oborallleHHas pyja ypaHa.
AnepHbin peaKTop pa60TaeT Ha =
OCHOBE LENHOMN AAEPHOM peaKkLmu, \;\\ b
KorJa JieieHue oAHoro sapa e
BbI3bIBAET Jl€/IeHUE ApYrux sAep;
TaKMM 06pa3oMm, peakLms cama
cebs noaaepxuBaet. Cxema <.t
Pa3BMTUA LEEMHON peaKkLmm P e AR e 4
AeneHuns aaep ypaHa 2
npe/icTaB/IEHa Ha PUCYHKE. ‘




B HacTosuee BpeMa y4eHble paboTaloT Haj
co3aaHMeM TepMosiZIEPHbIX S/IEKTPOCTaHUMM,
NPEUMYLLECTBOM KOTOPbIX ABNSETCA
obecneyeHme YenioBe4YeCcTBa 3/1EKTPOSHEPrMEN
Ha HeorpaHM4YeHHoe BpeMs. TepMosaepHas
3/IEKTPOCTAHLUMA paboOTAET HA OCHOBE
TEPMOSAEPHOro CMHTE3a — peakuum CUHTE3a
TAXe/IbIX U30TOMOB BOAOpPOAa C 06pa3oBaHMEM
renvs U BblA€NEHMEM 3HEPTrMU. Peakums
TEPMOSAEPHOro CMHTE3a HE AAaeT ra3oobpasHbix
U KUAKUX PaAMOAKTMBHbBIX OTXOA0B, HE
HapabaTbiBaeT NJIYTOHUM, KOTOPbIA
MCNOoIb3yeTCs A/18 NPOU3BOACTBA A4E€PHOr0
opy»*ua. Ecau elle yyecTb, YTO roproumMM Ans
TEPMOSIZIEPHbIX CTAHLMUM BYAET TAXKENbIM M30TOM
BOJOpPOJa AENTEPHIA, KOTOPbIX NMOYYAIOT U3
NMPOCTOM BOAbl — B NMONY/IMTPE BOAbI 3aK/IOYEHA
3HEpruAa CMHTE3a, 3KBUBAJIEHTHAA TOM, YTO
NONYYUTCA NPU CHUFAHMM BOYKU BEH3MHA, — TO
NpeMMYLLECTBA 3NEKTPOCTAHLMM, OCHOBAHHbIX
Ha TepMOSiIEPHOM peaKLUuM, CTaHOBATCH
OYEeBUAHbIMU




CIMTACUBO 3A BHUMAHUE!




