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Hay4yHo-TexHn4ecknm nporpecc
HEBO3MOXXEH Oe3 pa3BUTUS
9HepreTukun, anekTpmdpumkaumn. ns
NOBbILLEHNS MPON3BOANUTENBLHOCTH
Tpyaa nepBOCTENEHHOE 3HA4YeHne
NMeeT MexaHusaumns u
aBTOMaTu3auns Npon3BoOACTBEHHbIX
NpoLeccoB, 3aMeHa 4YerioBe4YeCcKoro
Tpyda MawwnHHbIM. Ho
nogasndaroLwee 60onbWUHCTBO
TEXHNYECKUX CPeACTB MeXaHu3aLnm
n aBToMaTu3auunm (obopynoBsaHue,
npubopsbl, IBM) nveer
anekTpuyeckyto ocHoBy. OcobeHHO
LLINPOKOE NMPUMEHEHNE
areKTpmnyeckasa aHeprmuga nony4duna
Ons npueoaa B AenUcTBue
9JIEKTPUYECKMX MOTOPOB.




YenoeeyecTBy
9NEKTPO3HEPIrUA HYXKHa,
npuyem NoTPeObHOCTN B HEN
YBENUYNBAIOTCA C KaXablM
rogomMm. BmecTe ¢ Tem 3anachl
TPaaNLMNOHHBIX NPUPOAHbIX
TonnmnB (HedTw, yrnga, rasa u
Op.) KOHeYHbl. KOHeYHbI Takke
N 3anacbl 4epHOro Tonnuea -
ypaHa u Topus, U3 KOTOporo
MOXHO Mosiy4yaTb B
peakTopax- pasMHOXUTENSX
NYyTOHMWU. [1oaTOMY BaXKHO Ha
CEerogHALHNN eHb HAUTU
BbIFrOOHbIE UCTOYHUKA
9NEKTPOIHEPTUN, NPUYEM
BbIFrOHbIE HE TONbKO C TOYKU
3pEHNs geLleBU3HbI TOMMNBA,
HO U C TOYKM 3pEHUS
NPOCTOTbl KOHCTPYKLUN,
aKcnnyarauumn, neweBunsHb!
MaTtepuarnos, HEODXoAUMbIX
ONA MOCTPOUKN CTaHLUUN,
[ONroBe4YHOCTMN CTaHLUN.




Poccumnckas
9HepreTnka cerogHs -
1o 600 Tennosbix, 100
rmgpasnuyeckunx, 9
aTOMHbIX
anekTpocTtaHuun. EcTb,
KOHEYHO, HECKOJSbKO
ANeKTpocTaHunm
NCMOSIb3YHOLMX B
KayecTBe NepBUYHOIo
NCTOYHMKA CONHEYHYIO,
BETPOBYIO,
rmapoTepmanbHyto,
NPUNWUBHYIO SHEPIUIO, HO
0orng npons3soanmMoun
NMUN SHEPTUMN OYEHDb
Marna rno cpaBHEHUIO C
TennoBbIMWU, aTOMHbIMU
N rmapaBinnvyeCcKMmMmm
CTaHUMAMMN.
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TennoBble aneKTPoCTaHUNM.

TennoBas anekTpocTaHums
(TOC), anekTpocTaHuus,
BblpabaTbiBatoLasa AfIEKTPUYECKYHO
9QHEpruto B pesynerare
npeobpasoBaHUsI TEMNOBOW SHEPTUN,
BbIAENAIOLLENCH NPU CXXUraHUU
opraHu4eckoro Tonnuea. [lepsble
T3AC nosiBunuch B KOH. 19 B 1
Nofy4Ynnu NpPenMyLLLECTBEHHOE
pacnpocTtpaHeHnune. B cep. 70-x rr. 20
B. TOC — ocHOBHOW BUA,
anekTpu4yeckon ctaHumn. ons
BblpabaTbiBaeMOW NMun
ANEKTPO3HEPrnn coctaBnsana: B
Poccun n CLUA cB. 80% (1975), B
Mupe okosio 76%

(1973).

Okono 75% Bcewn anekTpo3Heprum
Poccunmn nponssogmtca Ha TENOBbIX
9NEKTPOCTAHLUMAX.
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BonblunHcTBO ropogoB Poccuu cHabxkatTca umeHHo TAC. YacTto B ropogax
ncnonbaytotca TOL - TennoanekTpoueHTpanu, NPon3BoadALLMNE HE TONbKO ANTIEKTPOIHEPTUIO,
HO 1 TENSO B BMAE ropsiden BoAdbl. Takasi cuctemMa siBngdeTcd AOBOMbHO-TaKN HENPAKTUYHOW
T.K. B OTNINYME OT IneKTpokabensa HageXXHOCTb TENNOTPACC YpPEe3BblHaNHO HU3Ka Ha DONbLUMX
paccTosiHUSAX, 3 MPEKTUBHOCTb LIEHTPANIM30BAHHOIO TEMNNTOCHABKEHUST CUITbHO CHUXKAETCS,
BCreaCTBME YMEHbLUEHUS TeMMepaTypbl TennnoHocuTens. lNoacyntaHo, 4To Npu
NPOTsHKEHHOCTM TennoTpacc 6onee 20 kKM (TMNNYHasS cuTyauus ang 6onbLWNHCTBA ropoaoB)
yCTaHOBKa 3MeKTpU4ecKoro bomnnepa B ogenbHO CTOSAWEM AOME CTaHOBUTCA SKOHOMUYECKU
BbIrOAHa.

Ha TennoBbIX anekTpocTaHuusax npeobpasyeTca XumMmnyeckasi aHeprusi Tonnmea cHadana B
MEXaHUYECKYHO, a 3aTEM B 3NEKTPUYECKYHD. TONNMBOM A1 TAKOW 3NIEKTPOCTaHLUUM MOTYyT
CINYXWUTb yronb, Topd, ras, roptoume crnaHubl, MasyT. TennoBble 3NeKTpU4eckme crtaHuum
noapasnensatT Ha koHaeHcaunoHHble (KOC), npeaHasHavyeHHble Ansa BblpaboTky TOMbKO
3IIEKTPUYECKON SHEPTUMN, U TennoanekTpoueHTpanu (TAOL), nponssogsiune kpome
3JIEKTPNYECKON TEMMOBYIO SHEPTUIO B BUAE ropssvyen soabl 1 napa. KpynHele KOC panoHHoro
3Ha4YeHMa NoNyvYnnn HasBaHMe rocyaapCTBEHHbIX PanOHHbIX anekTpocTaHuun (FPJ3C)..
[MpocTenwaga npuHumnunanbHas cxema KOC, paboTatowlen Ha yrne, npeacraBrneHa Ha puc.
Yronb nogaeTtcd B TONSMBHbIN ByHKep 1, a 3 Hero — B ApobunbHyH0 YCTaHOBKY 2, rae
npeBpaLlaeTcs B MNblfib. YrofibHas Mblflb NOCTYNaET B TOMKY NaporeHepaTtopa (napoBoro
KoTna) 3, MMeILLLEro cnuctemy TpyboK, B KOTOPbIX LMPKYNIMPYET XMMUYECKN OYULLEHHAA BOAA,
Ha3blBaemMasd nutatenbHon. B kOTne Boga HarpeBaeTcs, ucnapsercs, a obpasoBaBLUNNCA
HacbILWEeHHbIN nap gosoauTtcs ao temnepatypbl 400—650°C n noa aasneHnem 3—24 Mrlla
nocTynaeT no naponpoBoay B napoByto TypbuHy 4. NapameTpbl napa 3aBUCAT OT MOLLHOCTU
arperaros.

TennoBble KOHOEHCAUMOHHbIE 3M1EKTPOCTaHUMN UMetoT HeBblicokun Kng (30— 40%), Tak
Kak OonbLias YacTb 3HEPrUM TEPSIETCHA C OTXOAALWMMM TOMOYHbIMM ra3aMmn 1 oxnaxaaroLlemn
BOOOW KOHAEeHcaTopa.

CLICK



[MopoanekTpocTaHUun.

[MopoanekTpuyeckas
cTaHuus,
rmapoanektpoctaHuus (MN3C),
KOMIMJSIEKC COOPYXEHUWN U
obopynoBaHus, NOCPeACTBOM
KOTOPbIX SHEPrNs NOTOKA N
BOAbI NpeobpasyeTcs B
SNEKTPUYECKYIO IHEPTUIO.
[[SC cocTounT n3
nocrnegoBaTesibHOM Lenu
rMOPOTEXHNYECKNX
COOpPYKEHUN,
obecnevymBatoLLnX
Heobxoanmyto
KOHLIEHTpaLUO NOTOKa BOAbI
N co3gaHune Hanopa, u
SHEpPreTUYeCcKoro.
obopynoBaHus,
NpeobpasyloLLEro SHEPINIO
ABWXYLLENCA Mo Hanopom
BOAbl B MEXAHWNYECKYHO
SHEPru BpaLleHUsi KoTopas, P
B CBOIO o4vepenb, i
npeobpasyeTcs B
ANEKTPUYECKYIO SHEPTUIO.




Mo cxeme Mcnonb30BaHUSA BOAHbLIX pecypCoB 1 KOHUEHTpaunn Hanopos F3C obbl4HO noapasfendrT Ha PyCroBble,
NPUNIIOTUHHbIE, NepPUBALIMOHHbLIE C HanopHoﬁ n 663HaI'IOpHOIZ ,D,epMBaLl,IAeVI, CMeELlaHHbIe, TMOPOaKKyMyrnupyrowmne n npurinBHbIe. B
pycnoBbIX U NPUMITOTUHHbBbIX raC Hamnop BoAbl CO34aéTcs NIOTUHON, neperopax(MBa}ou.l,eVl peKky n NogHUMaIOLLIEN YpOBE€Hb BOAbl B
BEPXHEM 6becbe. |_|pl/l 3TOM HeN3BeXHO HEKOTOpOE 3aTtoryieHne OOJNINHbI PEKWU. =} Clny4ae COopyXeHund OBYX NMOTUH Ha TOM Ke
y4acTKe peku nrowaab 3aTtonfieHnd yMmeHbLlaeTCA. Ha PaBHUHHbIX peKax Hanbonbluas 3KOHOMUYECKU gonyctnmMmas nnowaib
3aTtornyieHna orpaHn4YnBaeT BbICOTY MITOTUHDI.

PyCJ'IOBbIe 1 NPpUNIoTUHHbIE racC CTPOAT N Ha PaBHUHHbIX MHOTOBOAHbIX peKaxX N Ha NopPHbIX PpeKaX, B Y3KUX CXKaTbIX JONTUHAaX.

B cocTaB coopy»keHui pycnoson '3C, kpoMme NNoTuHbl, BXoaaT 3aaHue MOC u BogocbpocHble coopyxeHns (puc. 4). Coctas
TMAPOTEXHUYECKNX COOPYXXEHUIN 3aBUCUT OT BbICOThI Hanopa 1 yCTaHOBMEHHOW MOLLWHOCTK. Y pycrioBon 'OC 3gaHue ¢
pa3MeLLEeHHbIMU B HEM rmapoarperataMum CryXuUT NpogoimkKeHneM NoTUHblI U BMECTE C HEN CO3AaET HanopHbIN OPOHT. Npu aToM ¢
OOHOW CTOPOHbI K 3aaHunio ' SC npuMbikaeT BepxHUA Bbed, a ¢ Apyron — HWxHUN 6bed. MoasoasLme cnuparnbHble KaMmepsbl
rMApOTYpPOUH CBOMMU BXOAHBLIMU CEYEHUAMW 3aKNaabiBalOTCA No4 YPOBHEM BepXHEro bbeda, BbIXOAHbIE e CeYeHUs
oTcacbiBaoWmx Tpy6 norpyxeHbl Nog yPOBHEM HIDKHEro bbeda.

B cooTBeTCTBMM C Ha3Ha4YeHeM rmapoysna B ero CoCTaB MOryT BXOAWUTb CyAOXOOHbIE LUMH03bl U CYOONOgBbEMHUK,
pbl6onponyckHbIE COOPY>KEHNS, BOA03a00pHbIE COOPY>XEHUSA AN1S nppuraummn n BogocHabxeHus. B pycnoebix F'3C nHorga
€0UHCTBEHHbLIM COOPYXXEHMEM, NMponycKaLwmm Body, sensercs 3gaHme 'SC. B atux cnyyasx none3Ho mcnorb3dyemasi Boga
rocrieqoBaTenbHO NPOXOAUT BXOAHOE CEYEHME C MyCOPO3adepKMBaOLLMMU PELLIETKAaMU, CNNPanbHY0 KaMepy, rMapoTypoOuHy,
oTcacbiBaroLyto Tpyby, a no cneuunaneHbIM BOAOBOAAM MEXAY COCeOHUMU TYPOUHHBIMU KaMmepamu Npon3BoanTcs copoc
NMaBoOOKOBLIX pacxodoB peku. [Ans pycnoBbix [OC xapaktepHbl Hanopbl 4o 30—40 M, k npocTenwwmm pycnosbiM FOC oTHocATCA
Takke paHee cTpouvBLunecs cenbckme M3C HeBOMbLION MOLLHOCTU. Ha KpymnHbIX paBHUHHBIX pekax OCHOBHOE PYCIO NepeKkpbiBaeTCs
3eMJIsTHON NIOTUHOM, K KOTOPOW NpMMbIKAeT 0eToHHas BOAOCNMBHAsNA NOTMHA U coopyxaeTcs 3aaHme M'9C. Takas KOMNOHOBKA
TUMNWYHA ONs MHOMMX oTedecTBeHHbIX MOC Ha BonbLlunx paBHUHHBIX pekax. Bomkckas
F3C um. 22-ro cbesga KINCC— Hanbonee kpynHasa cpean CTaHUMiA pycrnoBoro Tuna.

Mpun Gonee BLICOKNX Hanopax oka3biBaeTCsa HelenecoobpasHbiM nepegaBartb Ha 3gaHue MNOC rmgpocTtaTtnyHoe SaBrneHUe Boabl.
B atom cnyyae npumeHsietcst Tmn nnotuHon FAC, y KOTOPOW HAaMOPHbLIN (OPOHT HA BCEM MPOTSKEHUN NEPEKPLIBAETCH NIIOTUHOWN, a
3pnaHue FOC pacnonaraetcs 3a NIOTMHOW, NPUMbIKAET K HUXKHEMY Bbedpy. B cocTaB ruapaBnnyeckon Tpacchbl MEXAY BEPXHUM U
HWXHUM 6bedom MOC Takoro Tmuna BXOAAT rMyOUHHbIA BOOONPUEMHUK C MyCOPO3a4epPKMBAIOLLEN PELLETKON, TYPOMHHbIA BOJOBOA,
crnvpanbHasi kKamepa, rmapoTypbuHa, otcackiBatollas Tpyba. B kauecTBe AONOMHMT, COOPYXXEHWUIA B COCTaB y3na MOryT BXOAUTb
CYAOXOOHbIE COOPYXXEHMS U pblboXxoabl, a Takke AONONHUTENBHbBIE BOoAocObpock! Mprumepom nogobHOro Tvna ctaHumi Ha
MHOroBogHow peke cnyxut bpatckasa MAC Ha peke AHrapa.

HecmoTtps Ha cHwxeHne gonu MN3C B obuien BoipaboTke, abContoTHbIE 3HAYEHWS MPON3BOACTBA ANIEKTPOIHEPTUN Y MOLLHOCTM
"'SC HenpepbIBHO pacTyT BCEACTBME CTPOUTENBCTBA HOBbIX KPYMHbLIX arfekTpocTaHumi. B 1969 B Mupe HacuntbiBanoch cabiwwe 50
aencteytoLmx n ctposiwmuxcs N9C eguHnyHon mowHocTbio 1000 MBT u Bbile, NpuMYéM 16 N3 HUX — Ha TeppuTopun BbiBLLIErO
Cosertckoro Cotosa.

BaxkHeliLas 0cCO6EHHOCTb MMOPOSHEPTETUYECKUX PECYPCOB MO CPABHEHUIO C TOMMMBHO-3HEPTETUYECKUMWN pECYpCaMm — UX
HenpepblBHasi BO30GHOBMSEMOCTb.
OtcyTcTBME noTpebHocTn B Tonnmee ans F9C onpenensier HU3KYH cebecToumMocTb BhipabaTtbiBaeMor Ha F[QC anekTposHeprum.
MosTomy coopyxeHuto MAC, HECMOTPS! HA 3HAYMTENbHbIE, YAENbHbIE KANUTANOBNOXEHNA Ha 1 KBT YCTAHOBMEHHOW MOLLIHOCTM U
MPOAOIKUTENBHbIE CPOKU CTPOUTENBCTBA, MPUAaBanoch U npugaércs 6onbLioe 3Ha4YeHne, 0COBEHHO KOraa STO CBA3AHO C
pa3MeLLEeHNEM SMEKTPOEMKUX NPOU3BOACTB.
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ATOMHbIE ANEeKTPOoCTaHUnN.

ATomHas anekTpocTaHums (ASC) -
SMNEeKTPOCTaHLUMsl, B KOTOPON aTOMHas
(spaepHas) aHeprusi npeobpasyeTca B
SNeKTpMYeckyto. [eHepaTopom aHEprum Ha
AJSC saBnsieTcst aTOMHbINA peakTop. Tenso,
KOTOpOe BblAENsIeETCA B peakTope B
pesynbTaTe LenHon peakunn genenns saep
HEKOTOPbIX TAXKENbIX ANIEMEHTOB, 3aTEM TaK
e, KaK N Ha 0BblYHbIX TEMMOBbIX
anekTpoctaHumsax (TAC), npeobpasyeTcs B
anekTpoaHeprunto. B otnnyme ot TAC,
paboTatoLlmnx Ha opraHndeckom Tonnuee, ASC
paboTaeT Ha 94epHOM roproYeM (B OCHOBE
233U, 235U, 239Pu). YcTaHoBnEHO, 4YTO
MUPOBbIE SHEPreTUYECKMNE PECYPChbl AEPHOO [
roptoyero (ypaH, NyTOHUN 1 ap.)

CYLLECTBEHHO MpeBbILIAaloT 3HEpPropecypcol 8 e, '

NPUPOOHbLIX 3arMacoB OpPraHNYecKoro Tonamea ' A SUE TSN bic's LR T S
(HepTb, yronb, NpUpPOAHbIM ra3 u ap.). ATo 3 S e RTINS AW

OTKPbIBAET LUMPOKMNE NEPCMNEKTMUBLI A5 - ' il — . s

YAOBNETBOPEHMUS ObICTPO pacTyLmX \

notpebHocTen B Tonnmee. Kpome Toro, :
HeobXoAMMO y4YnTbIBaTb BCE
yBenuymearLmimnca ob6bem notpedbneHuns yrns
N HepTn ANa TEXHOMNOMMYECKNX Lenen
MUPOBON XMMUYECKOW MPOMBbILLNEHHOCTH,
KOTOpasd CTaHOBUTCS CEPbE3HBIM KOHKYPEHTOM
TENMnoBbIX ANEKTPOCTaHUM. HecmoTps Ha
OTKPbITUE HOBbIX MECTOPOXAEHUN
OpraHn4eckoro Tonnmea u
CoBepLUeHCTBOBaHME cnocoboB ero Aobbiyun, B
Mupe HabngaeTca TeHAeHUMS K
OTHOCUTENBHOMY, YBEMUYEHUIO €I0
CTOUMMOCTU. ATO CcO30aET Hanbonee TAXKENble
YCIOBUS AN CTpaH, UMEKLWMX OrpaHUYeHHbIe
3anachbl Tonnnea opraHN4eckoro
npoucxoxaeHunsi. O4yeBngHa HeobxoAUMOCTb
ObICTPENLLEro pa3BmUTUsE aTOMHOWN SHEPrETUKN,
KoTopas yxe 3aHMMaeT 3aMeTHOE MeCcTO B
3HepreTnyeckom banaHce psga
NPOMbILLNIEHHbIX CTPaH Mupa.




BeTtpoBas aHeprus

OrpomHa aHeprus OBWKYLLMXCA BO3AYLLUHbIX
Macc. 3anacbl 3Heprum BeTpa bonee 4YemM B CTO
pa3s npeBbIlaoT 3anackl IMAPO3HEPIUM BCEX PeK
nnaHetbl. [OCTOSIHHO M NOBCIOAY Ha 3emIie OyHoT
BETPbI — OT JIErKOro BETEPKA, HECYLLENO
)KEnaHHy Npoxnaay B JIETHUIA 3HOW, 40 MOTy4MX
yparaHoB, NPUHOCALLMX HEUCHUCITMMBbIA YPOH U
paspyLueHus. Bcerga HECNMOKOEH BO3OYLLHbIN
OKeaH, Ha IHe KOTOPOro Mbl XXUBEM.
BeTpsbl, oyoLimMe Ha NpocTopax Hallen CTpaHsl,
MOrnu Obl Nerko yaAoBNETBOPUTL BCE €€
noTpebHOCTN B anekTpoaHepruu! Knumarumyeckmne
YCIIOBUSI MO3BOSSAIOT Pa3BMBaTh BETPOIHEPTETUKY
Ha OrPOMHON TEPPUTOPMM — OT HaLLNX 3anagHbIX
rpaHul ao 6eperoB EHnces. boratbl sHepruemn
BETPa CEBEpPHbIE pPaliOHbl CTpaHbl BOOSb
nobepexbsa CeBepHOro JlegoBMToro okeaHa, roe
OHa 0CcobeHHO Heobxoauma My>XeCTBEHHbBIM
nogsm, obxmnearoLnm 3T Goratenwume kpas.
[MoveMy e cTonb 06UIbHbLIN, OCTYMNHBLIA Aa 1
3KOSOrMYECKN YNCThIN UCTOYHUK SHEPTUM TakK
cnabo ucnomnb3yeTtca? B Hawm gHv gBuratenu,
NCMonb3yoLLne BETEP, MOKPLIBAIOT BCErO OAHY
ThICAYHYIO MUPOBBIX NOTPEBHOCTEN B SHEPIUMN.

Mo oueHKkaM pasnn4HbIX aBTOPOB, OOLLNIA
BETPO3HEPreTMHECKMIA NOTEHLMan 3eMnu paBeH
1200 BT, ogHaKko BO3MOXHOCTW UCMONb30BaHUS
3TOro BMAA SHEPIrMM B PasfmyHbIX panioHax
3emnu HeoanHakoBbl. CpeaHeroqoBasi CKOPOCTb
BETpa Ha BbICOTE
20-30 M Hag NOBEPXHOCTLIO 3eMrn JOoMmkHa
ObITb JOCTATOYHO OONbLLIOW, YTOOLI MOLLIHOCTb
BO3YLLIHOIO MOTOKAa, NPoXoAsLLero Yepes
Hagnexawmm obpa3oM OpUEHTUPOBAHHOE
BepTUKanbHOe cevdeHne, JocTurana 3HaveHms,
npuemnemMoro ans npeobpasoBaHus.
BeTpoaHepreTnyeckas ycTaHOBKa,
pacnonoXeHHas Ha nrnoLlazake, rae
cpeaHeroaoBas yaensHas MOLLHOCTb
BO3YLLUHOrO NOTOKa cocTaBnsieT okono 500
B1/M2 (ckopoCTb BO34YLUHOrO NoToKa npy 3TOM
paBHa 7/ M/c), MOXeT npeobpasoBaTthb B
ANEKTPO3Hepruno okono 175 13 atnx 500 Bt/m2.
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OHeprusi, cogepxallascs B NOTOKe ABWXKYLLErOCS Bo3dyxa, NponopumnoHarnsHa Kyby ckopoctu BeTpa. OgHako He BCSt QHEPTUS BO3AYLLIHOMO NOTOKA MOXET ObiTb
MCMonb30BaHa Aaxe C MOMOLLBIO MAeanbHOro yCTporcTBa. TeopeTndeckun koadpduumeHT nonesHoro ucnonsb3oaHus (KMNW) aHeprim Bo3gyLLuHOro noTtoka
MOXET ObITb paBeH
59,3 %. Ha npakTuke, cornacHo ony6nvMkoBaHHbIM AaHHbIM, MakcumanbHbin KM sHeprum BeTpa B peanbHOM BeTpoarperaTte paBeH npubnuantensHo 50 %,
0[HaKO M 3TOT NoKasaTernb JOCTUraeTcst He NMPU BCEX CKOPOCTSX, @ TONMbKO NPY ONTUMarbHOW CKOPOCTU, MPEAYCMOTPEHHON npoekToM. Kpome Toro, Yactb
3HEeprun Bo3ayLUHOMo MOTOKa TEPSAETCS Npu NpeobpasoBaHMN MEXAHUYECKOW SHEPTUM B SMEKTPUYECKYHD, KoTopoe ocyulecTansaercs ¢ KMNO obbiuHo 75-95 %.
YunTbiBas Bce 3TU haKTopbl, yaernbHas afekTpudeckas MOLLHOCTb, BbiAaBaemMasi pearnbHbIM BETPO3HEPTrETUYECKUM arperatom, Buammo, coctaenset 30—40 %
MOLLHOCTM BO3AYLLIHOMO NMOTOKAa NPW YCMNOBWK, YTO 3TOT arperat paboTaeT yCTONYMBO B AMana3oHe CKOPOCTEN, NpeayCMOTPEHHbIX NpoekToM. OgHako nHoraa
BETEP MMEET CKOPOCTb, BbIXOASILLYIO 3a Npefernbl pacveTHbIX ckopocTen. CKopoCTb BETpa GbIBAET HACTONBKO HNU3KOW, YTO BETpoarperat COBCEM HE MOXET
paboTtaTb, UM HAaCTOMbKO BbICOKOW, YTO BETpoarperar HeobXxoAMMO OCTaHOBUTbL U MPUHATL MEPbI MO ero 3aLuuTe oT paspyLueHus. Ecnv ckopocTb BeETpa
NpeBbILLaeT HOMUHANBHYI paboyyo CKOPOCTb, YaCTb U3BMEKAEMOV MEXAHNYECKON 3HEPTM BETPA HE UCMOMb3YETCS, C TEM YTOObI HE NPEBLILLIATb
HOMMVHarIbHOWN 3NEKTPUYECKOM MOLLHOCTM reHepaTtopa. YUnTbiBas 311 hakTopsl, yaenbHas BbipaboTka aneKTpUYeCckon SHEPrMN B TEYEHME roaa, BUOUMO,
coctaBnset 15-30% 3Heprum BeTpa, UNn Aaxke MeHblle, B 3aBUCMMOCTM OT MECTOMONOXEHNS U MAapaMeTPOB BeTpoarperara.

HoBelimne nccnegoBaHvsl HanpaeneHbl NPEMMYLLECTBEHHO Ha MOMyYeHUE SNEKTPUYECKON IHEPTNM 13 3Heprum BeTpa. CTpemMneHe 0CBOWTL MPOM3BOACTBO
BETPOSHEPreTMHECKNX MaLUVH NPUBENO K NMOSIBNEHMWIO HA CBET MHOXECTBA Takux arperatoB. HekoTopble U3 HUX OCTUraloT AECATKOB METPOB B BbLICOTY, U, Kak
ronararot, Co BpEMEHEM OHU MOy 6bl 06pa3oBaTh HACTOSLLYIO SMEKTPUYECKYIO CETb.

Marnble BETPOSNEKTPUYECKNE arperaTbl NpegHa3Ha4YeHbl AN CHAGXKEHWS SNEKTPOIHEPrmen OTAEMNbHbBIX JOMOB.

CoopyxatTcsi BETPO3INEKTPUYECKME CTAHLMM NMPEUMYLLIECTBEHHO NOCTOSIHHOIO TOKa. BeTpsiHoe koneco NpMBOAUT B ABMXKEHUE AMHAMO-MaLUUHY — reHepaTop
3NEKTPUYECKOro TOKa, KOTOPbI OAHOBPEMEHHO 3apsixaeT napannenbHO CoeaVHEHHbIE akkyMynsTopbl. AKKyMynsiTopHas 6aTapesi aBTomaTuyecku
MOAKITYaETCA K reHepaTopy B TOT MOMEHT, KOrda HanpsbkeHWe Ha ero BbIXOOHbIX KEMMax CTaHOBUTCS Borblie, YeM Ha KneMmax b6atapeu, U Takke
aBTOMAaTUYECKM OTKIMHOYAETCS NPU NMPOTUBOMOMNOXHOM COOTHOLLEHUMN.

B HebonbLUnx MacluTabax BETPOSNEKTPUYECKME CTaHLMM HALLN NPMMEHEHME HECKOMbKO AecAaTuneTun Hasaga. Camas kpynHasa nus Hux MoliHoctbio 1250 kBT gaBana
TOK B CETb 3NEKTPOCHabXeHMs amepuKaHckoro wrata BepMoHT HenpepbiBHO ¢ 1941 no 1945 r. OgHako nocne NoroMK1 poTopa onbIT NpepBarncs — poTop He
CcTanv peEMOHTMPOBAThb, MOCKOMNbKY SHEPrsi OT COCEAHEN TEMOBOM NEKTPOCTaHUmM obxoamnnack gelesne. 1o 3kKOHOMUYECKUM NpuUYMHaM NpekpaTuiach
aKcnnyaTaunsi BETPOINEKTPUYECKNX CTAHLIMIA 1 B €BPOMNENCKUX CTPaHaX.

CerogHs BETpO3neKTpuyeckne arperatbl HaAEXHO CHabXatT TOKOM HETAHUKOB; OHM YCNELUHO paboTatoT B TPYAHOLOCTYMHbIX pafioHax, Ha AanbHUX OCTPOBax, B
ApKTUMKe, Ha ThICAYaX CEMbCKOXO3ANCTBEHHBIX (hepM, rae HET NoBrM30CTH KPYMHbBIX HACENEHHbIX MYHKTOB M 3NIEKTPOCTaHLMIA 06LLEro Nonb3oBaHus.
AmepukaHey, [eHpu
Knto3 B Wwtate MaH nocTpoun ABe MadThbl M YKpenun Ha HUX BeTpoasuratenu ¢ reHepatopamu. 20 akkymynatopom no 6 B u 60 no 2 B cnyxat emy B
6e3BeTPEHHYO Moroay, a B Ka4ecTBe pe3epBa OH MMeET 6eH3MHOBLIN ABWXKOK. 3a MecsdL, Knto3 nonyyaer ot CBOMX BETPOINeKTpuYeckmx arperatoB 250 kBT-y
3HEepruu; aToro eMy xBaTtaeT Afsi OCBELLEHMS BCEro X035MCTBa, NUTaHKs ObITOBOW annaparypbl
(TeneBu3opa, NpourpbiBaTensi, Nbifiecoca, ANEeKTPUYECKON NULLYLLENA MALLUHKK), a Takke AN BOASAHOro Hacoca U XopoLlo 060pyaoBaHHOM MacTEPCKON.

LLinpokomy NpUMEHEHWIO BETPOSNEKTPUYECKUX arperatoB B 0ObIYHbIX YCMOBUSIX NMOKa NPENSTCTBYET UX BbicOKasi cebectommocTb. Bpsig nu TpebyeTcsi roBopuTtb, 4TO 3a
BETEP MNaTUTb HE HY>XHO, OAHAKO MaLUMHBI, HY>HbIE ANs TOro, YTobbl 3anpsyb ero B paboTy, 06X0AATCSA CAULLKOM AOPOro.

Ceiiyac cosgaHbl camble pasHoobpasHble NPOTOTUMbI BETPO3NEKTPUHECKUX FEHEPATOPOB (TOYHEE, BETPOABUIaTENEN C 3neKkTporeHepaTopamm). OgHU U3 HUX NOXOXNM
Ha 0ObIYHYI0 AETCKYHO BEPTYLUKY, APYre — Ha BENOCUNeAHOE KOMeco ¢ antoMUHUEBLIMM flonacTsaMu BMecTo cnvl,. CyLLecTBYIOT arperatbl B BUAe kapycenu unv
)€ B BUE MayTbl C CUCTEMOW NOABELLUEHHbIX APYT HaA APYroM KPYroBbIX BETPOYMOBUTENEN, C FOPU3OHTaNbHOW U BEPTUKANIbHOM OChi0 BPALLEHWUS, C ABYMSI
WU NSTEIOAECSTHIO NONACTAMY.

B npoekTupoBaHun ycTaHOBKM camas TpyaHas npobnema coctosna B ToM, YToObl Mpu pa3HoW cune BeTpa obecneynTb oaMHaKoBOE Yncno o6opoToB nponennepa.
Beab npy nogkno4eHnmn K CeTn reHepaTop AOMKEH AaBaTb HE NPOCTO SMEKTPUYECKYHO SHEPTUIO, @ TOMbLKO MEPEMEHHbIV TOK C 3a4aHHbIM YACIOM LMKITOB B
CeKyHAy, T. €. CO cTaHgapTHon YyacTtoTton 50 u. MNosTomy yron HaknoHa nonacTen No OTHOLLEHWIO K BETPY PEryNMPYHOT 3a CYET NOBOPOTA UX BOKPYT
NPOAOSIbHON OCU: MPU CUINIbHOM BETPE 3TOT YroNn OCTpee, BO3AYLUHbIA NOTOK CBOGOAHEEe 06TeKkaeT nonacTn 1 OTAAET MM MEHbLUYHO YacTb CBOEWN HEPruu.
Momunmo perynupoBaHusi nonacTen BeCb reHepaTop aBTOMaTUYeCK NOBOPAYMBaETCA HA MadTe NPOTUB BETPA.

[Mpu ncnonb3oBaHWKM BETpa BO3HMKAET cepbe3Has Npobrnema: n3bbiTOK 3HEPrMM B BETPEHYHO MOTOA4Y U HeAOCTaToK ee B nepuogbl 6e3setpus. Kak e HakannueaTtb 1
COXpaHWTb BNPOK 3Hepruio BeTpa? MNMpocTenunii cnocod CoOCTOMT B TOM, YTO BETPSHOE KOSIECO OBMXKET HACOC, KOTOPbIN HaKa4yMBaEeT BOAY B PACMONOXKEHHbIN
BbllLIE pe3epByap, a MOTOM BoAa, CTekasi U3 Hero, NPMBOAUT B AENCTBUE BOASAHYIO TYpPOUHY U reHepaTtop NOCTOAHHOIO UK NepeMeHHOoro Toka. CyLLecTByOT U
Apyrue cnocobbl 1 NPOEKTHI: OT OObIYHbLIX, XOTSH M MArlOMOLLHbIX aKKyMYNATOPHbIX 6atapen 40 packpy4MBaHWUS FMraHTCKUX MaxOBUKOB UMW HAarHETaHUsSI CXXaToro
BO3Jyxa B NOA3EMHbIE NeLlepbl U BNOTb 40 NPOM3BOACTBA BOAOPOAA B Ka4ECTBE TOMMMBA.

OcobeHHO nepcnekTNBHbLIM NPEACTABNAETCS NOCNeAHUA cnocob. DneKTpMYeCKUii TOK OT BETpoarperara pasnaraeTt Bogy Ha kucropog v Bogopog. Bogopoz
MOXHO XPaHWUTb B CXWXEHHOM BUAE M CKUraTb B TOMKaX TEMNJIOBbIX SMEKTPOCTaHLMI MO Mepe HagobHocTh



[eoTepmanbHasi aHeprus

OHepreTnka 3eMnun — reotepmMarnbHas aHepreTmka
Ga3npyeTcst Ha UCNoNb30BaHUN NPUPOAHON TENNOTbI
3emnu. BepxHsasa yacTtb 3eMHON KOpbl UMEET
TepMmudeckun rpagmeHT, pasHbii 20-30 °C B pacyeTte
Ha 1 KM rMyOuHbI, N, KONIMYECTBO TENMOTbI,

cogepxaliencsa B 3eMHou kope Ao rMy6uHsl 10 km

(6e3 yyeTa TemnepaTypbl NOBEPXHOCTH), PaBHO FmaporepMmanbHan 3N1EKTPOCTaAHLUHA
npnbnuantTensHo 12,6.1026 . 3Tn pecypchl

9KBMBaNEHTHbI TennocoaepxaHuto 4,6-1016 1 yrns
(MpuHMMas cpedHIoo TENMOTY CropaHns Yris paBHOW Mcna Freseparop

AT RS e

27,6.109 [Ix/T), uto 6onee yem B 70 ThiC. pa3
NpeBbILLaeT TensiocogepxaHne Bcex TEXHNYECKN K
9KOHOMMYECKM U3BIIEKAEMbIX MUPOBbLIX PECYPCOB
yrnga. OgHako reoTepMarnbHaga TenfnoTa B BEPXHEN
4YacTu 3eMHOW CIULLKOM paccesiHa, 4Tobbl Ha ee base
pelaTtb MMPOBbIE AHEPreTU4eckne Npodnemei.
Pecypcebl, npurogHble Ansi NPOMBbILLSIEHHOTO
MCNoNb30BaHWS, NpeacTaBnNAT cobon oTaernbHbIe
MECTOPOXAEHUS reoTepMarnbHON SHepruu,
CKOHLEHTPUPOBAHHOW Ha AOCTYMNHOM A5l pa3paboTkm
rnmybuHe, umetoLme onpegereHHble o6bemMbl 1
Temnepartypy, 4OCTaToOuHbIe A4S UCMOMNb30BaHUS UX B
Lensax NpovM3BOACTBa ANEKTPUYECKON SHEPTUM UMn
TennoTkl.

C reonorn4eckor To4Kn 3peHns reotepmarbHble
SHEepropecypcbl MOXHO pasaennTb Ha
rMapoTepmarbHble KOHBEKTUBHbIE CUCTEMBI, ropsumne
CyXve CUCTEMbI BYIIKAHUYECKOro NPOUCXOXAEHUS U

fAofueaniyan ‘
) CKBAMMKHA —

CUCTEMbI C BbICOKMM TErnJsjioBbiM NMOTOKOM.

K kaTeropun rugpotepMarnbHbIX KOHBEKTUBHbIX
CUCTEM OTHOCAT Noa3eMHble 6accerHbl napa nnu
ropsiyen Boabl, KOTOpble BbIXOAAT HA NOBEPXHOCTb
3eMnu, obpasys remsepbl, CEPHUCTbIE rPsi3eBble
o3epa. ObpasoBaHMe Taknx CUCTEM CBSI3aHO C
HanM4ynemM NCTOYMHMKA TENSIOThI - ropsiyen nunm
pacnnaBfieHHON CKanbHOW NOPOAON, PaCronOXeHHOW
OTHOCUTENBbHO BNM3KO K MOBEPXHOCTU 3EMIIN.
mapoTepmarnbHble KOHBEKTUBHbLIE CUCTEMbI OBOLIYHO
pasMeLLatoTcs No rpaHnLam TEKTOHUYECKUX NANT
3eMHOW KOpbl, KOTOPbIM CBOMCTBEHHA BYfKaHU4ecKas
aKTUBHOCTb.




Tennosas QHEPIrnd okeaHa

M3BecTHO, 4YTO 3anackl 3Heprum B MMpoBoM okeaHe KonoccarnbHbl, BeAb ABE TPETU 3€MHON NoBePXHOCTU (361 MIH.
KMZ2) 3aHMMatOT MOPS 1 OKeaHbl — akBaTopusi
Tuxoro okeaHa coctaBnset 180 MnH. kM2. ATnaHTU4Yeckoro — 93 MnH. KM2,
UHawniickoro — 75 MnH. kM2, Tak, TennoBas (BHYTPEHHSS!) 3HEPrns, COOTBETCTBYIOLLLAS NeperpeBy NOBEPXHOCTHbLIX BOA
OoKeaHa Mo CpaBHEHWIO C A0HHbIMM, ckaxeM, Ha 20 rpagycoB, MMeeT Benu4unHy nopsgka 1026 k. KuHetnyeckas aHeprus
OKeaHCKMX TeYeHU oLieHnBaeTcsa BenuumHon nopsiaka 1018 k. OgHako noka YTo MoaM YMEKT MCMOoNb30BaTh JULLb
HUYTOXHbIE AOMN 3TOM SHEPrMuK, Aa U TO LIEHOM DOMbLUMX U MEANEHHO OKYNAaKLLNXCA KanUTanoBNOXEHUA, Tak YTO Takas
3HepreTMka 4o Cux nop Kasanacb ManonepcnekTMBHON.

MocnegHue pecatTuneTne xapakTepuayeTcsl onpeaernieHHbIMMN ycnexaMmu B MCMOMb30BaHUM TENSIOBOM SHEPTM OKeaHa.
Tak, co3gaHbl ycTtaHoBkM MUHU-OTEC 1
OTEC-1 (OTEC — HavanbHble 6ykBbl aHrnuncknx crnos Ocean Thermal Energy
Conversion, T.e. npeobpa3oBaHNe TEMNTOBOW 3HEPIMM OKeaHa — pevb MOEeT 0 NpeobpasoBaHNM B SNIEKTPUYECKYIO SHEPTUIO).
B aBrycte 1979 r. BGNIn3n MaBanckux OCTPOBOB Havana paboTaTtb TennoaHepreTnyeckas yctaHoska MuHU-OTEC. NpobHas
SKCnyaTauusl yCTaHOBKM B TEYEHUE TPEX C MOMOBUHON MECSLIEB NOKa3arna ee JOCTaTOuHY HaaeXHOCTb. Mpu
HenpepbIBHOWM KPYrMoCyTOYHOW paboTe He Gbino CPbIBOB, ECIIN HE CHUTATb MENKUX TEXHUYECKUX HEMOMaA0K, 0ObIYHO
BO3HMKAIOLLMX MPU UCMbITAHMSAX MoObIX HOBLIX YCTaHOBOK. E€e nonHas MoLHOCTL cocTaBnana B cpeaHem 48,7 kBT,
MakcuMarnbHasa —53 kBT; 12 kBT (Makcumym 15) ycTaHOBKa oTaaBarna BO BHELLHIOW CETb Ha MOME3HYH Harpy3Ky, TouHee —
Ha 3apsaKy akkymynsatopoB. OcTanbHas BelpabaTtbiBaemasi MOLHOCTb pacxofoBarnach Ha COBCTBEHHbIE HYXKAb!
yCTaHOBKW. B 1x uncno BxogaT 3aTpaThl aHeprum Ha paboTy Tpex HacoCoB, MOTEPU B ABYX TEMNOOOMEHHMKaX, TypOvHe 1 B
rEHepaTope SMEKTPUYECKON SHEPTUN.

EE:-(- F) “Eﬂ'ﬂt
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C-)Heprvm npunBoB 1N OTIINBOB.

Camble BbICOKME U CUMbHbIE
NPUINBHbIE BOSTHbI BO3HUKAKOT B MESTKUX
N Y3KNX 3anmBax Unn yCTbax pPek,
BnagaroLmx B MOPA 1 OKeaHbl.
[MpynueHasa BonHa
MHOuncKkoro okeaHa Katutcs npoTme
TeyeHus [aHra Ha paccTosiHme 250 kv
OT ero ycTbs. [NpunueHaga BonHa
ATnaHTM4ecKoro okeaHa
pacnpocTtpaHsieTca Ha 900 kKM BBEPX NO
AMa3s0oHKe. B 3aKkpbITbIX MOPSX,
Hanpumep YepHom nnu CpegmsemMHomMm,
BO3HUKAIOT Marble NPUnBHbIE BOSHbI
BbicoTon 50-70 cm.

[ns ncnonb3oBaHUsA NPUIIMBHOM
3Heprum Hambornee noaxoaALMM
MOXHO CYMTaTb TakMe Mecta Ha
MOpPCKOM nobepexbe, rae Npunuebl
UMerT BoNbLUYI0 aMnNnTyay, a KOHTYpP
n penbed Gepera NO3BONSOT YCTPOUTb
BonbLune 3aMKHyTble «BaccenHbl».
MoLwHOCTb aneKTpocTaHUnn B
HEKOTOPbIX MecTax morna 6bl cocTaBUTb
2-20 MBr.

[MepBas mopckas npunueHas
3MIEKTPOCTAHUMS MOLLHOCTLIO 635 KBT
6bina noctpoeHa B 1913 r. B ByxTe [n
okono Jlmeepnyns. B 1935 r. npunueHyio
SMNEeKTPOCTaHLUMI0 Ha4yanu cTpouTb B
CLWA. AmepukaHubl neperopogunnm
YyacTb 3anmBa
[NaccamakBoau Ha BOCTOYHOM
nobepexbe, uCTpaTnnun 7 MnH. gonn.,
HO paboThbl NPULLINIOCH NPEKPaTUTb U3-3a
HeyaobHOro Ansg CTpouTenbCTBa,
CANLLKOM rry6OKOro 1 Msirkoro
MOPCKOro AHa, a TaKkke 13-3a TOoro, 4YTo
NoCTpOeHHas Hernoaaneky KpynHas
Tennosas aneKkTpocTaHums gana bonee
[ELLEBYIO SHEPTMIO.




SHeprus MOpPCKNX TEYEHWIA

Heuncyepnaemble 3anacbl KNHETUYECKON SHEPTUM
MOPCKUX TEYEHUI, HAKOMIMEHHbIE B OKeaHaX U MOpsiX,
MO>XHO NpeBpaLlaTb B MEXaHUYECKYIO U1
SNEKTPUYECKYIO SHEPTUIO C MOMOLLIbIO TYPOVH,
Morpy>XeHHbIX B Bogy (NoA0BHO BETPAHBLIM
MenbHULaM,

«MOrpy>keHHbIMY» B atMmocdepy).

BaxHenwee n camoe n3BecTtHoe Mopckoe
TeyeHue — NonbdcTpum. Ero ocHoBHas YacTb
npoxoauT Yepe3 Pnopuackn NPonmB Mexay
nonyoctpoBom ®nopuaa v
Baramckumu octpoBamu. LLinpuHa TevyeHus
coctaBnset 60 km, rmyouHa go 800 m, a
nonepe4yHoe ceyeHue 28 km2. Ecrniv Gb1 Mbl cMornn
MOSTHOCTBIO UCMONb30BaTh 3Ty SHEPrMto, OHa Obina
Obl 3KBMBaANEHTHa CyMMapHOW aHeprium ot 50
KpynHbIX anekTpoctaHum no 1000 MBT, Ho ata
uudppa YMcTo TeopeTnyeckas, a npPakTMYeCcKn MOXHO
paccunTbiBaTh Ha Mcnosb3oBaHue nuulb okono 10%
3HEeprumn Te4eHus.

B HacToslLee BpeMs B psiae CTpaH, 1 B NEPBYIO
ovepenb B AHIMWMW, BEQYTCA MHTEHCKBHBIE paboThl
MO UCMOMb30BaHUIO SHEPTUN MOPCKUX BOJH.
BputaHckme ocTpoBa MMET OYEHb ANUHHYIO
©eperoByto NIMHMIO, K BO MHOTMX MECTax MOpe
ocTaeTcs OypHbIM B TEYEHNE ANUTENBHOIO BPEMEHM.
Mo oLeHKaM yYeHbIX, 3a CHET SHEPrMM MOPCKUX BOSH
B @aHMMUACKUX TEPPUTOPUANbHBIX BOAaxX MOXHO Obino
Obl nony4nTb MowHocTb Ao 120 BT, YyTo BOBOE
NPEBbLILLIAET MOLLIHOCTb BCEX SMEKTPOCTaHLNNA,
npuHagnexawmx bputaHckomy LleHTpansHomy
3ANEKTPOIHEPreTUYEeCKOMY YNpaBrieHUIo.

OavH 13 NPOEKTOB NCMOMb30BaHUA MOPCKNX
BOJTH OCHOBaH Ha NpuHuUune konebniolerocs
BoAsiHoro ctonba. B ruraHTckux «kopobax» 6e3 gHa u
C OTBEpCTUAMN BBEPXY NOA BIINAHMEM BOJTH YPOBEHb
BOAbl TO NOgHMMaeTcs, To onyckaetcs. Ctonb Bobl
B KOpobe oencTByeT Hanogobme NOopLUHS:
3acacbIiBaeT BO3yX U HAarHeTaeT ero B fionaTku
TYPOUWH. MNaBHy TPYOHOCTb 34ECH COCTaBNsAET
corracoBaHue nHepumm pabodnx konec TypouH c
KOnM4eCcTBOM BO3ayxa B kopobax, Tak YToDbbl 3a cyeT
WHEPLIMN CoXpaHAnachb NOCTOSHHOW CKOPOCTb
BpaLLeHusl TYpOMHHLIX BanoB B LUMPOKOM AManasoHe
YCIOBUIN Ha MOBEPXHOCTUN MOPS.

FEELSRU




ConHe4vHasi SHEpru.

[Moka eLle aneKkTpnyeckada aHeprud, poxageHHasa CofIHeYHbIMU
nyyamu, o6xoamTcss HAMHOTO AOPOXKeE, YeM nonyvaemasi
TpaagnUNOHHbIMUA crnocobamu. Y4yeHble HaAerTCd, YTO SKCNepuMeHThI,
KOTOpbI€ OHU NpoBeAyT Ha OMbITHbIX YCTAaHOBKaX U CTaHUUAX, MOMOryT
pewnTb He TONIbKO TeXHN4YeCKne, HoO U SKOHOMU4eckmne I'IpO6J'IeMbI. HO,
TEM He MeHee, CTaHUMn-NpeobpasoBaTeny CONIHEYHON 3HEPTUN CTPOAT
1 OHY paboTatoT.

C 1988 roga Ha KepueHckom nonyocTpoBe pabotaet
KpbiMckas conHevHas anekTpocTaHums. KaxeTcs, camym 3apaBbim
CMbICIIOM ONPEAENeHo ee MECTO. YK eCniv rae U CTPOUTb Takue
CTaHLUMW, TaK 3TO B NEPBYIO OYepeab B Kpato KypopTOB, CaHAaTOPUEB,
AOMOB 0TAbIXa, TYPUCTCKMX MapLLPYTOB; B Kpato, rae Hago MHOro
SHEPrN, HO eLLe BaXKHEE COXPaHUTb B YNCTOTE OKPY>KatoLLYO cpeny,
camMo Gnarornony4yne KOTopow, 1 Npexae BCEro YNCToTa BO3ayxa,
LenebHo ansa yenoseka.

Kpbimckas COC HeBennka — MowHoOCTb Bcero 5 MBT. B onpeaeneHHom
CcMbIcrie oHa — npoba cun. XoT4, kasanock Obl, Yero ewe Hago
npo6oBaTh, Korda M3BECTEH ONbIT CTPOUTENLCTBA rENMOCTaHLUIA B
OPYruX CTpaHax.

Ha octpoBe Cuuunus ewle B Hadane 80-x roqos gana Tok
COJNHeYHas areKkTpocTaHUus MoluHocTbio 1 MBT. MNpuHumn ee paboThl
ToXe DOalleHHbIN. 3epkana hoKyCUpYyIOT CONTHEYHBIE MNy4M Ha
NpPUeMHKKE, pacnonoXXeHHOM Ha 50-mMeTpoBoOM BicOTE. Tam
BblpabaTtkiBaeTcs nap ¢ Temnepatypon bonee 600 °C, koTopbIV
NMPMBOAMUT B 4ENCTBME TPALULMNOHHYIO TYPOMHY C NOOKMOYEHHBIM K HEN
reHepaTopoM Toka. Heocnoprmo aokasaHo, YTo Ha TakoM NpUHLMNe
MOryT paboTtaTb aneKkTpocTaHLmMn MmolHocTeto 10—-20 MBT, a Takke u
ropasgo 6ornblue, ecnu rpynnMpoBaTh NOAOOHbIE MOZYNN,
MOACOEOUNHSAA NX APYr K OPYrY.

Heckonbko NMHOro Trna anekTpoctaHuus B Anbkepun Ha tore icnaHuu.
Ee otnnyne B TOM, 4TO CHOKYCMPOBAHHOE HA BEPLUNHY BaLLHW
COIMHEYHOE TEMMO NPUBOAUT B ABWXKEHME HAaTPUEBLINA KPYrOBOPOT, a TOT
yXXe HarpeBaeT Bogdy [0 0Opa3oBaHus napa. Y Takoro BapuaHTa psag
npeumyLecTB. HaTpreBbin akkymynaTop Tenna obecnevnBaeT He
TONbKO HEMPEPbLIBHYIO paboTy 3NEKTPOCTaHLMKN, HO OAET BO3MOXHOCTb
YaCTUYHO HaKannMBaTb U3ObLITOYHYHO SHEPTUIO AN paboThl B
nMacMypHyto norogy 1 Houbto. MOLLHOCTb MCMAHCKOM CTaHLUMK UMEET
Bcero 0,5 MBT. Ho Ha ee npuHUMne mMoryT ObiTb co3faHbl kKyaa bonee
KpynHble — ao 300 MBT. B ycTaHOBKax 3TOro Tuna KOHUEHTpaLms
COJTHEYHOW aHEPIUMKN HacTONbKO Bbicoka, YTo KIL napoTypbuHHOro
npouecca 34eCb HAYYTb HE XY>KEe, YEM Ha TPaAMLIMOHHbLIX TEMMOBbIX
ANEKTPOCTaHUMUSX.

Mo MHeHMIO cneumanncToB, Hanboree NpuBNekaTenbHON Naeemn
OTHOCUTENbHO NPeobpPa3oBaHUSA CONTHEYHOW 3HEPTUN SBNSIETCS
ncrnonb3oBaHne ooToaneKTpmIeckoro addekTa B NonynpoBoOgHMKAX.




BopopoaHasa aHepreTuka

Korga Bogopon CTaHeT CTosb Xe
OOCTYNHbIM TOMMMBOM, KakK CErogHsi
NPUPOAHBIN ra3, OH CMOXET BCloay €ro
3ameHnTb. Bogopog MoxHO ByaeTt cxuratb
B KYXOHHbIX NNUTax, B BOOOHArpeBaTernsix n
OTONMUTESbHbIX NeYax, CHabXeHHbIX
ropenkamu, KOTopble NOYTN U COBCEM HE
OyayT oTnuyaTbCsa OT COBPEMEHHbIX
ropenok, NPUMEHSIEMbIX AN CXUraHUs
ApupoaHoro rasa. [Npwu cxuraHum Bogopoaa
He OCTaeTCsl HUKaKMUX BpedHbIX MPOAYKTOB
cropaHus. [MoaToMmy oTnagaeT Hyxaa B
cuctemax oTBoga 3TUX NPOAYKTOB ANs
OTONUTENbBHbIX YCTPONCTB, paboTatolmnx Ha
Bogopoae, bonee Toro, obpasytowmics
NPy rOPEHNN BOOASHOW Nap MOXHO CYMTaTb
None3HbIM NPOAYKTOM — OH YBMaXHSeT
BO34yX (Kak M3BECTHO, B COBPEMEHHbIX
KBapTUpax C LeHTparnbHbIM OTOMNNIEHNEM
BO34YyX CNULLKOM CyX). A OTCyTCTBME
AbIMOX0A0B He TOSbKO CNOCcOBCTBYET
9KOHOMWU CTPOUTENbBHbIX Pacxogos, HO U
NoBbILIAET K. N. 4. otonneHust Ha 30%.

Bogopoa MoXeT CnyxuTb U
XMMUYECKUM CbiPpbEM BO MHOTMUX OTpacnsx
MPOMBILLMNEHHOCTU, HaNpuMep npu
NPON3BOACTBE YA0OpPEeHNin U NPOAYKTOB
NUTaHWs, B METaNMyprum n HedpTeXMnm.
Ero MoXHo ncnonb3osartb 1 AN
BbIpabOTKMN 3NIEKTPO3HEPIUM HA MECTHbIX
TENMNOBbIX 3MNEKTPOCTaAHLINAX.




GTOMRMRI JTTERTOMHECKOTO TORe

XuMmnyecKkumm
MCTOYHUKaAMM TOKa
NPUHSTO Ha3bIBaTb
YCTPOWUCTBA,
BblpabaTbiBatoLLne
ANEKTPUYECKUUN TOK 3a CUET
SHEPIrnm OKNCINTESbHO-
BOCCTaHOBUTESbHbIX
peakunn XMMNYECKNX
peareHToB. |
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B cooTtBeTCTBUM C IKCNNyaTaUMOHHON CXEMOWN U CMOCOBHOCTBIO OTAAaBaTb SHEPTUI0 B ANEKTPUYECKYIO CETb
xumuyeckme W. T. nogpasgensaTca Ha NepBUYHbIE, BTOPUYHBIE N pe3epBHbIE, a TaKKe 3IEKTPOXUMUYECKMe
reHepaTopbl. [lepBuyHble . T. (ranbBaHMYeCcKue aneMeHTbl U 6Gatapeun) JONyCKatoT, Kak NpaBuno, 0gHOKpaTHoe
MCNONb30BaHNE SHEPTUN XUMMUYECKNX peareHTOB. OTaenbHble KOHCTPYKUUKN ranibBaHNYECKMX 3aneMeHToB 1 batapen
paspeLuarT KpaTKkoBPpEMEHHOE NOBTOPHOE NCMNOSIb30BaHNE SHEPINN peareHTOB MOCIIe 3NEeKTPUYECKOW NoaA3apsaKu.
MonoxuTtenbHbIn (KaTtog) v oTpuuaTenbHbIn (aHOL) aNeKTpoabl, pasnenéHHble ANEeKTPONUTOM B XXUAKOM UMK
nacTtoobpasHOM COCTOSIHUMN UK >Ke NOPUCTON MeMBpaHOon-cenapaTtopoM C NOMOLLEHHBIM B HEWN 3NEKTPONNTOM,
3NEKTPUYECKN CBA3aHbI (rarbBaHNYeCcKasi CBA3b) B TEYEHME BCEro cpoka crnyxobl U. .

BTopuyHble W. 1. (OTAENBbHbIE aKKYMYNATOPLI M aKKyMYyNATOpHbIe GaTapeun) 4onycKaoT MHOMOKpaTHoe (COTHU 1
ThICAYN 3apsa-paspsAHbIX LMKIOB) UCMNONb30BaHNE S3HEPTUN COCTaBMAIOLWNX XMMUYECKUX peareHToB. ANeKTpoabl 1
3NEKTPONUT BECb CPOK CIy>Obl aKKyMyNATOPOB HaXOASATCS B MEKTPUYECKOM KOHTaKTe apyr ¢ gpyrom. [ns
yBENUYEHNsI pecypca akkyMynsiTOPOB B HEKOTOPbIX CNeunrnyecknx ycrnoBusax akcnnyaraumm paspabotaHbl cnocobbl
CyXO3apsXKEHHOIo XpaHEeHUs akkyMyrnaToOpoB. Taknme akkyMynsaTopbl nepen BKNIYEHMEM NpeaBapuTerbHO 3annBatoT
3NEKTPONNTOM.

PesepBHble V. T. gonyckatT TONbKO OAHOKPATHOE UCMOMb30BaHME HEPIUM XMMUYECKNX peareHToB. B otnnyne
OT rafnlbBaHNYECKMX INIEMEHTOB N aKKyMyNATOPOB, B pe3epBHbIX V. T. SNeKTponuT Nnpu XpaHeHnn H1UKoraa
ranbBaHNYeCKN He CBA3aH C anekTpogamu. OH XpaHUTCS B XXMAKOM COCTOSHUW (B CTEKNSAHHBIX, M1acTMacCoBbIX UK
MeTannu4eckmx amnynax) nmbéo B TBEPAOM (HO HESNEKTPONPOBOAHOM) COCTOSAHUM B MEXINEKTPOAHBIX 3a3opax. [pu
NOAroToBKe K paboTe pe3epBHbIX . T. amnynbl paspyLuatoT CxXaTbiM BO34YXOM, B3PbIBOM, @ KpUCTanbl TBEPAOro
3NEKTPONMTa pacnnasnsaioT C MOMOLLBbIO NEKTPUYECKOrO NN NMPOTEXHUYECKOrO pa3orpeBa. PesepBHble U. T.
NPUMEHSIOT ANS NUTaHUA 3NEeKTPUYECKOM annapaTtypbl, KOTopasi 40Nroe BpeMS MOXET (BbIHY>XAeHa) HaxXoanTbCH B
pesepBHOM (HepaboTatoLwem) cocTossHUN. CpoK XpaHEHUA COBPEMEHHbIX pe3epBHbIX W. T. npesbiwaeT 10—15 ner.

ONEKTPOXMMNYECKME reHepPaTOpPbI (TONMBHbLIE ANIEMEHTLI) NPeaCcTaBNAT cCO6oN pa3sHOBMAHOCTb XMMUYECKMX U.
T. ONEKTPOXMMNYECKME reHepaTopbl CNOCOOHbI A4NNTENbHOE BPEMSI HENPEPLIBHO rEHEPUPOBaTh ANEKTPUYECKUIA TOK B
pesynbrate Npeobpa3oBaHMs IHEPTMM XMMUYECKUX peareHToB (ra3000pasHbIX UMK XUAKMX), NOCTYNaroLwmx B
reHepaTop U3BHe.

K 1970 B CLUA n CCCP 6binv co3aaHbl NPOMbILLSIEHHBIE 06pa3ubl ANEeKTPOXMMUYECKUX reHepaTopoB. BeayTcs
MHTEHCUBHbIE PaboThbl NO CO30AHUI0 ANEKTPOXMMNYECKMX FEHEPaTOPOB A KOCMUYECKUX 0OBLEKTOB,
anekTpomobunen, cTauMoHapHbIX YCTAHOBOK U T. 4. PaspabatbiBaloTcs pasHOBMAHOCTU 3NIEKTPOXUMMUYECKNX
reHepaTopoB (BbICOKO-, CpeaHe- 1 HA3KOTEMMNepPaTypHbIe, HAa ra3000pasHbIX, XKUOKUX U TBEPAbIX peareHTax U T. 4.), u3
KOTOpbIX Hanbonee NepcrnekTUBHbI reHepaTopbl, HENOCPEACTBEHHO Npeobpasytowme aHePrmo NPUPOAHOro TonnnMBea B
3NEKTPUYECKYIHO.

CLICK



Pusnyecknmmn
UCTOYHUKAMMU TOKa
Ha3blBalOT YCTPOUCTBA,
npeobpasytoine
TENNOBYIO,
MeXaHU4YeCKYHo,
9NIEKTPOMArHUTHYHO
9HEpPruo, a Takke
9Hepru paguaumuoHHOro
N3ny4vyeHnsa u S4epHoro
pacnaga B
ANEKTPUYECKYIO. Ceech
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OneKTpoMaLLUMHHbIE reHepaTopbl, NpeobpasyoLe MeXaHNYECKyo SHepruio B
3MIEKTPUYECKYt0, — Hanbornee pacnpocTpaHEHHbIN BUA UCTOYHUKOB 3M1EKTPUYECKOI
9HEeprun, ocHoBa CoOBPEMEHHOM aHepreTukn. OHM MoryT 6bITb KnaccmuumnpoBaHbl No
MOLLHOCTM (OT gonen em o coteH Mem), no Ha3Ha4YeHMo 1 OCOBEHHOCTAM
aKkcnnyataumm (ctaumMoHapHble, TPaHCNOPTHbIE, pe3epBHbIE U T. A4.), NO poay
nepBMYHOro ABuraTens (ausenb-reHepartopsbl, Typbo- n rmgporeHepaTopsbl), No
paboyemy Teny (nap, Boga, ra3) u 1. 4. bnarogapsa onutensHomMmy nepuoay
TEOPETUYECKOro, KOHCTPYKTUBHOIO U TEXHONOIMYECKOro COBEPLLEHCTBOBAHMSA
XapakTepucTukm atoro Tuna W. T. gocturnmn aHavyeHnn, bnmsknx K npeaenbHbIM (CM.
[eHepaTop 3NeKTPOMALUNHHBIN).

PaboTta TepmoarnekTpuyeckoro reHepatopa (T3l) ocHoBaHa Ha UCNosib30BaHUU
3eebeka adpdekTa PaboTta TepmoanekTpuyeckoro reHepatopa (T3l)
OCHOBaHa Ha ucnonb3oBaHun 3eebeka apdekTta. Pabounm matepuanom B TII
Cny>XaT pasnn4yHble NonynpoOBOAHUKOBLIE COEANHEHUS KPEMHNSA, repMaHus 1 T. M. (Kak
npasuno, TBepable pacteopsbl). Kng T3l ot 3 ao 15% B ananasoHe temnepatyp ot 100
0o 1000°C. Uccneposanuna TAI Begytca B CCCP, CLWA, ®paHuum n gp. Obnactu
BO3MOXHOMO NpumeHeHnsa TAl: aBTOHOMHbIE UCTOYHUKU NUTaHNA (Ha TpaHcnopTe, B
TEXHUKE CBA3N, MEOAULIMHE), aHTUKOPPO3MOHHAas 3awimTa (Ha MarucTpanbHbIX
TpybonpoBogax) n ap. (cM. TepmMosanekTpuieckum reHepaTop).

[MpuHUKMN paboTbl TEpMO3IMUCCMOHHOIO nNpeobpasoaTtens (TAl1) ocHoBaH Ha
NCNOSTIb30BaHUN TEPMOIMNCCUOHHOIO adpdpekTa (MCrnyckaHUe SNEKTPOHOB
NOBEPXHOCTbLIO HArpeToro metanna). TepMOIMUCCUOHHLINA NOTOK ANIEKTPOHOB 3aBUCUT
rmaBHbIM 06pa3oM OT TemnepaTypbl U CBOMCTB NOBEPXHOCTU MaTepuana. Kna
oTaenbHbIX TabopatopHblix o6pasuyoB Tl gocturaet 30%, a 4ENCTBYHOLLNX
9HepreTnyecknx yctaHoBok 15% (npm anekTpnyeckom MOLLHOCTU, CHAMAaeMou C
eanHULbI NoBepxHOCTN Katoaa, — 30 em/cm2). Hanbonee nepcnekTMBHO NPUMEHEHNE
T3l B kayecTBE aBTOHOMHbIX MCTOYHUKOB 3f1IEKTPOIHEPTNUM HOMBbLLION MOLLHOCTK (40

100 kem).
CLICK




10 cambix HeobbIYHBLIX CNOcCoODOB
NonyYeHus INeKToIHEDT Y

1. NMonyYyeHue 3aNeKTPO3IHEpPrum U3 oTXoAo0B LUOKONagHOMN
¢abpukn
BputaHckmin mukpobuonor JIniH Makkacku (Lynne
Mackaskie) na yHnsepcuteta bupmumHrema (University of
Birmingham) oTpsignna 6aktepum BbipabaTbiBaTb SHEPIUIO
N3 OTXO4O0B LUOKONaaHom habpuku.

JInHH ckapmnueana 6aktepusim Escherichia coli
pacTBOpP HYrM 1 kKapamernu u3 abpuyHbIX OTXOLOB.
bakTepuu pacLiennanu caxap 1 NnpovM3BoANNIN BOAOPOA.
Bogopoga TyT e Hanpaensancsa B TONSIMBHbBINA SIEMEHT,
KOTOpbI BblipabaTtbiBan JOCTAaTOMHO 3NEKTPO3HEPrMn ANs
HebonbLIOro BEeHTUNATOpPA.

Takke Makkackvu NpoaeMOHCTppoBarna Apyryto
3amMeyaTenbHyl paboTy Tex e caMblX KpOLLEYHbIX
MOMOLLIHUKOB.

Ha atoTt pa3 6akTepum nomecTunmn B pacTBOP OTXOAOB C
nMHUKM NO nepepaboTke CTapbiXx aBTOMOOMUIbHbIX
HenTpanu3aTopoB. TOT e (PepMEHT rmaporeHasa, 4to
yyacTteoBan B BbipaboTke BOAOpoaa, 34eCb BCTynan B
peakuuto C BeLLeCcTBamMun B pacTBOPE U, B KOHEYHOM CYETE,
nomoras MMKpo6aMm BbIBECTU U3 HEMO PACTBOPEHHDII
nannagavmn, KOTopbIv 3aKpennsncs Ha NOBEPXHOCTU
BGakTepun.

OTun GakTepuun, roBOpPUT UccregoBaTenbHULA, Nerko
cobpaTb 1 co CBOMM NannagueBbiM "ogesaHnem" HanpasuTb
Ha HOBYIO paboTy — B ponun KaTanm3aTopoB A9 KaKNX-TO
MHBIX XMUYECKMUX NPON3BOACTB.




2. npOM3BOACTBO ANNIEKTPO3HEeprum 3a c4eT NUCNnoJib3oBaHUA
CTO4YHbIX BOA

NcecnepoBartenu u3 yHuBepcuteta lNeHcunbeaHmm
(Pennsylvania State University) cosganv npototun yHuTa3sa-
3MEeKTPOCTaHLMU, KOTOPbIN BbipabaTbiBaeT anekTpn4ecTBo 3a
CYET pasnoXeHns opraHN4YeCcKnxX OTXOA0B.

30ecb B Aeno nyuweHbl baktepuun, KOTopble UMETCH B OBbIYHbIX
CTOYHbIX Bogax. TN Gaktepun noegaroT OpraHuKy, Bblaensas
yrnekucnbln ras. pn 3ToM B XMMUYECKNX peakUnax nponucxoguT
nepexop, ANeKTPOHOB MexXay atoMamMu. YYEHble cymenu 44
BKIMHUTBLCSA B 9TOT NPOLECC U 3acTaBuUTb BexaTb 3TU 3NEKTPOHbI e
B 00X04 — MO BHELUHEWN Lienu. o~ 3

[1na aToro aBTOpbLI arperata NPMMEeHUnM NnacTMaccoByro .

Tpyby, AnameTpom 6,5 cMm 1 grnnHon 15 cm, B KOTOpoOW pasMecTunm
BOCEMb NepudepunHbIX CTEPXXHEN-INEKTPOLOB 13 rpaduTa 1
OOVH LieHTpasibHbIN 9NEKTPOA, BbIMOMHEHHbIM N3 NNacTuka,
rpadouTa u NAaTuHbI.

Korga yepes aTy TpyOKy npokaymMBany HEYMCTOTbI, B LIENU Mexay
LEeHTpanbHbIM 1 NepugepuiiHbiMm CTEPXHAMN NOET TOK. [paBaa,
MOLLHOCTb COCTaBAsieT NIULLb HeCKOoNbKo munnueaTTt. Ho bptoc
JloraH (Bruce Logan), oanH n3 aBTopoB NpOeKTa, FOBOPUT, YTO
KoMmaHOa paboTaeT Hag NOBbILUEHNEM MOLLHOCTM.

B0O3MOXHO, yHUTa3bI-3NEKTPOCTaHLUN CMOTYT NUTaTb O4HY-ABE
NamnoYkm, 3KOHOMS aHepruto. K Tomy e, wmpokoe BHeAPEHME
HOBMHKN cnocoB6CcTBOBaNO Gbl JONONHUTENBHON OYMCTKE CTOYHbIX

BOA.
UcnbitTatenbHbin LeHTp apmumn CLUA (Natick Soldier Systems
Center UcnbiTatenbHbin ueHTp apmun CLUA (Natick Soldier

Systems Center) npoBepsieT HOBYIO NPOAYKLMIO KOMNaHUM lowa
Thin Film Technologies — nanartku gnsa conaar,
BblpabaTbIBaloLLME SNEKTPOIHEPIUIO N3 CONTHEYHOMO CBETA.




3. NonyyeHne 3aNeKTPO3IHEPrum U3 aHeprum
conHua u 3ee3a

Poccuinckne yveHble-aaepLunkm cosganm
6aTapelo, KoTopas MoOXeT TpaHccopMmmnpoBaTthb B
3NEeKTPUYECTBO KaK COJTHEYHYHO IHEpruio, Tak n
3Hepruio 3Be3a. [peseHTauuns aToro «Hoy-xay»
npoLuna HegaBHO B HayyHOM LeHTpe npuKknagHbIX
nccnegoBaHmn O6beaANHEHHOrO NHCTUTYTA AOEPHbIX
nccnegosaHmn (OUAN) B nogmockosHon [y6He.

"OT0 yHUKanbHaga 6aTtapes, He umeroLLas
aHanoroB B Mupe, MOXeT paboTaTb 24 yaca B CyTKU",
— pacckasan AUpeKTop LeHTpa BaneHTuH
Camowunos. o ero cnosam, «y4eHblM yaanocb
co3gaTb HOBOE BELLECTBO — FETEPOINEKTPMUK,
brnarogaps KoTopomy baTapest MOXeT paboTaTb Ha
3emMrie Ha 3Heprum cosnHua 1 3Besn, He3aBMCUMO OT
NnoroAHbIX ycrioBuiny. PaspaboTka yxe gokasana
CBOH0 BbICOKY 30(PEKTUBHOCTb Kak B TEMHOE, TaK U
B 0b6f1ia4yHoe BpeMS CYTOK, OTMETUS YYEHbIN,
nepenaet UTAP-TACC.

Mo cnoBam CamonnoBa, «3Be3gHasa batapes»,
Kak ee OKpecTunun pa3paboTymnkun, B HECKOSbKO pa3
adpdekTBHEE OOLIYHOM CONMHEYHON.
«AphekTBHOCTL Npeobpa3oBaHUs cBeTa B
9NEKTPUYECKUI TOK Y AEMOHCTPALMOHHOIo obpasua B
BunamMmon obnactn — 6onee yem B 2 pasa Bbllle, a B
MHdpakpacHom obnactm — B 1,5 pasay», —
noavepkHyn oH. CamonnoB OTMETUST, YTO
«CebeCcToMMOCTb reTepPO3ANEKTPUYECKOrO
dpoToanemeHTa HMXxe, Yem y oToanneMeHTa
0bbl4HOWM conHe4Hon baTtapen.

):/r. ~




4. Nony4yeHue 3anNeKTpPo3Heprum n3 Bosayxa

Hitachi paspaboTtana HoBYytO TEXHOMOIMIO
Nony4YeHus SNeKTPO3IHEPrum, UCMOMb3ys eCTECTBEHHO
BO3HUKaOLLMe B BO3Ayxe BUbpauumn ¢ amnnutyaon B
HECKOSIbKO MUKPOMETPOB. XOTS NoKa TEXHONOrms
obecne4vmBaeT AOBOSIbHO HU3KOE HaMNpsiXeHue, ee
NpvBriekaTenbHOCTb 3aKMYaeTCsa B TOM, YTO
reHepartopbl MoryT pabotaTtb B fitobomM MecTe 1 npu
nobbIX YCNOBUSX, B OTNINYME OT TEX XKE COSTHEYHbIX
GaTtapen.

TexHonornsa ocCHoOBbIBAETCHA Ha TEOPUU, YTO
9MNEeKTPMYECTBO MOXET BblpabaTbiBaTbCA, Npy BUOpaLmm
N3MEHSAETCS PacCTOsTHUE MeXAy SMeKTPoaOoM,
3aKpenseHHOM Ha MIOCKOW NPY>XUHE, N HEMOABWKHbIM
SMNeKTPOLOM.

[ns noaTBepXxaeHnsa ceBoen Teopum paspaboTymkm
cosfanu yCTpoOMCTBO pa3sMepoM 2,5X7 CM,
BblpabaTbiBatoLee Tok MOLWHOCTb0 0,12 MUKPOBATT Npwu
BO3HUKHOBEHUWN KonebaHui B HECKOSNbKO MUKPOMETPOB,
KOTOpble MOXHO OBHApPY>XUTb Aaxe B MOYTH
HenoABWMXHOM BO3yXe 34aHus. Takon MOLLHOCTU
BMOJSIHE JOCTATOYHO AN paboTbl TeMnepaTypHOro unm
CBETOBOrO Aatyuka pas B 4Yac, imbo OTNpaBku JAHHbIX,
3aMepeHHbIX 4aT4YnKOM, B ApYroe MecTo.

Mo MHeHMIO pa3paboTUMKOB, TEXHOMOMMIO MOXHO
MCNonb30BaTh, HAaNpUMep, B AaTtynkax gns onpegeneHns
YyCTanocTu 34aHnsa Unn naHoca getanen MexaHmsmos. B
Hitachi nnaHnpytoT paclumpuTb Kpyr NpunoXXeHuin cBoero
OTKPbITUSA, YMEHbLUMB pa3mMepbl npnbopa 4o 1x1 cm u
YBENMYMB MOLLHOCTb BblpabaTbiBaeMoro Toka.




OHepProxmmmsa, BogopoaHas 3HepPreTuka,
KOCMWUYECKNE INEKTPOCTaHLMN, SHEPrn4,
3arnevyaraHHasa B aHTMBELLECTBE, "YEPHbIX
Obipax”, Bakyyme, - 9T0 BCero nuilb Hambonee
APKNE BEXU, LUTPUXU, OTAOENbHbIE YEPTOUKM
TOro cLueHapus, KOTOpPbIU NMULLETCA Ha HaLInX
rmasax M KOTopbi MOXHO Ha3BaTb
3aBTpaluHum [HeM OHepreTuku.




