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AMOMHas aHep2emukKa

icxoga ns onbita, YenoBeyecTBy NpUAETCS
OTKa3aTbCHA OT aTOMHOWN 3HEpPreTukn no 4
NpuynHamMm.



Bo-nepBbiX, Kaxgasd aToMHasa aN1eKTpoCTaHU A
He3aBMCUMO OT CTEMNEHN ee HagEeXHOCTU
SBIMAETCH CTaUuMoOHapHOM aTOMHOU bombowu,
KoTopas B NtOOON MOMEHT MOXET ObITb
B30pBaHa NyTemM AnBepcumn, bomodapanpoBKOm
C BO3ayxa, OOCTpEnom paketamun Unu
OObIYHBIMW aPTUNNEPUNCKUMIN CHapPSOaMWN.



Bo-BTOpbIX, HA npumepe YepHOObLINA Mbl HA
COOCTBEHHOM OnbITe YOeannucb, YTo aBapus Ha
aTOMHOMW 3MEKTPOCTaHLNUN MOXET NPONU30UTU U
Nno Yben-to HebpexHocTn. C 1971 no 1984 rr. Ha
ASC mupa npousowuna 151 cepbesHas aBapus,
NP KOTOPOW CIy4vuncs “3HavynTenbHbIN BeIOPOC
PaOVOAKTUBHbLIX MaTtepmranoB C ONaCHbIM
BO3gencTtBmem Ha nogen”. C Tex nop roga He
npoxogmno, Ytobbl B TOU UMM MHOW CTpaHe Mupa
He npoucxoamno cepbesHom aBapumn Ha ASC, a
MHorga — U no HECKOJ1IbKO aBapuw.



B-TpeTbux, peanbHON ONaCHOCTLIO ABMAIOTCA
pagnoakTUBHbIE OTXOObl aTOMHbIX
9NEKTPOCTaHLNWN, KOTOPbLIX 3a npoLueaLine
OECATUNETNA HAKOMMNOCh AOBOJSIbHO MHOIO, U
HaKonuTcs ewe donbLie, ecrnyu aToMmHas
9HepreTmka 3anmMeT JOMUHUPYIOLLEE
NonoXxeHne B MMPOBOM 3HeprodanaHce.
Cenyac oTxoabl aTOMHOIo rnpou3BoACTBaA B
cneumanbHbIX KOHTEUHEPAX 3apbIBatOT rNybokKo
B 3eMJ10 UMM OMyCKaloT Ha AHO OKkeaHa. OTU
cnocoObl He ABNsATCA be3onacHbIMU: C
TEYEHNEM BPEMEHM 3aLLUUTHbIE 0OOTOYKN
paspyLlalTcs, U pagnoakTUBHbLIE 3fIEMEHTDI
nonagatoT B BOAY M NOYBY, a MOTOM — U B
OpraHm3m 4YenoBeka.



B-4yeTBepTbLIX, aTOMHOE roptoyee MOXET
ObITb C 0OgMHaAaKoBOW 3PP EKTUBHOCTLIO
ncnonb3oBaHo U B ASC, 1 B aTOMHOU
bombe. CoeTt b6e3onacHoctn OOH
NnpeceKkaeT MonbITKKU pa3BUBatOLLINXCA
TOTanUTapHbLIX rocygapcTB BBO3UTb
aTOMHOE roptoyee Kobbl A58 pa3BUTUS
aTOMHOWN SHEPreTUKN. OTO 3aKpbIiBaET
aTOMHOW 3HepreTnke gopory B dyayliee B
KayecTBe OOMUHMPYIOLLEN YacTun
MWUPOBOIo aHeprobdanaHca.



Ho atomHaga aHepreTmka UMeeT U HemMalnoBaXHble
OOCTOMHCTBa. AMepuKaHCKue cneunanucTobl
nogcyuTanu, 4to, ecnu 6ol K Hayany 90-x rogos
B CCCP Bce aToOMHblE 3MEKTPOCTAHLUN
3aMEHWUINN Ha yromnbHbIe TOU Xe MOLLHOCTHU, TO
3arpa3HeHne Bo3gyxa ctano Obl HACTOMNbLKO
BESINKO, YTO 3TO npuBeno Obl K 50-KpaTHOMY
yBENUYEHUIO NpexaeBpeMeHHbIX cMmepTen B XXI
B. B CPABHEHUN C caMbIMWN NECCUMMNCTUYHBIMU
NPOrHo3amMmu rnocneacTBMn YepPHOObINbLCKOM
KatacTpodbl.
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AnbTepHaTUBHAasA 3HepreTuka.
Teopuna n npakTuka

AnbTepHaTMBHaa aHepreTuka ocHoBaHa Ha
MCNosib30BaHUN BO30OOHOBMAAEMbIX (MNK
"4nCTbIX") NICTOYHMKOB 3Heprun. K
TaKoOBbIM OTHOCATCH
QHeproreHepupyoLine ycTpomcTea,
paboTatloLLlme C UCnonb30BaHMEM SHEpPrun
ConHua, BeTpa, NpunBoB U OTNNBOB,
MOPCKUX BOJIH, @ TakXXe noa3eMHOoro Tensna
N EEI R



ConHeYyHasa aHeprus

Beaywmm 3Konorn4yeckm YNCTbiM MCTOYHMUKOM 3HEepruu
aBnaetcAa ConHue. B HacToswee Bpems
UCNOJb3YEeTCA NMULUb Manas 4YacTb COJfIHEYHON
3Heprum n3-3a Toro, YTo CyLlecTByloWMe CONTHeYHble
OaTtapen UMeroT CPaBHUTENbHO HU3KUMN

KO3 PULMEHT NONEe3HOro AeuCTBUA U O4YeHb Ooporu
B npoun3BoacTtBe. CneunanucTbl yTBEpXAaloT, YTo
rennoaHepreTuka morna 6bl ogHa NOKpbITb BCe
MbICNIMMbIe MOTPEOHOCTU YenoBe4yecTBa B 3Heprum
Ha TbicA4YM neT Bnepen. Ho nepea Hen BcTaer
MHOXeCTBO NpoodsieM, CBA3aHHbLIX C COOPYXEHUEeM,
pa3mMmelleHnemM u aKcnryatayuen
refIM0O3HepProycTaHOBOK Ha ThicAYaxX KBagpaTHbIX
KUITOMETpPOB 3eMHOU NoBepxHOCTU. [MoaTomy ooLmn
yAesribHbIN BeC resimno3HepreTuku ObIsfmi U ocTaHeTCs
AOBOSIbHO CKPOMHbIM.
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QHEeprna BeTpa

Y SHepruun BeTpa ecTb HECKOSIbKO CYLLIECTBEHHbIX HEe4OCTaTKOB, KOTOPbIE
3aTpyaHST ee ucrnosib3oBaHme. [pexae Bcero, oHa CUIbHO paccesiHa B
NPOCTPaHCTBE, NO3TOMY HEODXOAMMO CTPOUTL BETPOIHEPIOYCTAHOBKM,
cnocobHble NOCTOsAHHO paboTtaTb ¢ Bbicokmum KI1/.

BeTpOSHepFOCTaHLI,I/II/I He6e3Bpe,El,HbIZ OHWN MeLWaroT nofietam nTmy m
HAaCEKOMbIX, WWYMAT, OTPpa>XakoT pagnoBOJIHbI BpallaloWMMNCA J10MacTaMN.
Ho Y SHEPIUN BETPA €CTb IMaBHOE NpenmMmyLecTBO — 3KOJ10r'n4eckKad
ymncroTta. K TOMY XKe, HeQOCTaTKn MOXHO YMEHbLWNTb, a TO N BOBCE CBECTU
Ha HET.

Pa3paboTaHbl BETPO3IHEProyCTaHOBKM, CNOCObHble adhdekTnBHO paboTaTth npwu
caMom cnabom BeTepke. LLlar nonactu BUHTa aBTOMaTU4ECKN PErynNupyeTcs
Taknm obpa3oM, YTOObl NOCTOSIHHO 0becrneYnBanocb MakcumMansHO
BO3MOXXHOE M1CMNOSb30BaHMEe 3HepPrun BeTpa, a npu CIULLKOM OOMnbLLOWN
CKOPOCTM BeTpa JlonacTb Takke aBToMaTUYEeCKN NepeBoanTcs BO
cdntorepHoe nonoxkeHne, Tak YTo aBapust UCKMo4YaeTcs.

PaspaboTtaHbl 1 4EACTBYIOT Tak Ha3blBaE€MbI€ LIMKIOHHbIE 3NEKTPOCTaHLIMM
MOLLIHOCTbIO [10 CTa ThICAY KUIIOBATT, rAe Tennblii BO3ayX, NOOHUMAasACh B
creuynansHoli 15-MeTpoBoii GallHe 1 CMELUMBAsiCh C IMPKYIIMPYOLWMM
BO34YLLUHbIM NMOTOKOM, CO3[0a€eT MCKYCCTBEHHbIN “UUKMNOH", KOTOPbIA BpalllaeT
TYpOUuHY. Takne yctaHOBKM HAMHOIO 3ddEKTUBHEE U CONHEYHbIX BaTapen, u
0ObIYHbIX BETPSKOB.

YT0ObI KOMNEHCMPOBATb N3MEHUYNBOCTL BETPA, COOPYXKAtOT OrPOMHbIE
“BeTpsiHble oepMbl”. BETpsikn Tam CTOAT psigaMn Ha OBLLIMPHOM
NPOCTPaHCTBE N 3aHMMAKOT MHOIo MecTa.









[ ngpoaHeprua

[MapoaHeprocTaHUNM — eLle oAuH N3 NCTOYHUKOB SHEPIrun,
NpPeTeHaYLWMX Ha SKONOIrMYECKYH YNCTOTY.

Ho nx ncnonb3oBaHue NpuBENO K OrPOMHOMY YLLEPOyY ANst CEenbCKoro
XO03AMUCTBa U NPUPOAbI: 3eMJ BbILLE MIIOTUH NOATONMSANMNCH, Ha
TEPPUTOPUAX, PACMOSIOXKEHHLIX HUXE, Nagan YpoBeHb rPyHTOBbLIX BOA,
TEPSANUCb OrPOMHbIE NPOCTPAHCTBA 3eMIIU, YXOAMBLUME Ha OHO MMraHTCKUX
BOOOXPaHUNULL, NpepbIBarioCb ECTECTBEHHOE TEYEHNE PEK, 3arHMBarna
BOJA B BOAOXPaAHUMNMLLAX, YMEHbLUANUCb PblIOHbIE 3anackl. Ha ropHbIx
pekax Bce 3T MUHYCbl CBOAUITUCL K MUHUMYMY, 3aTO O00aBnasncs ewe
OOWH: B CIly4ae 3eMJIeTPSACEHNS, CMOCODHOro paspyLnTb NIOTUHY,
KaTacTpodya morna npuBecTU K TbiCA4aM YenoBedecknx xepTB. [1oaTomy
coBpeMeHHble KpynHble ['OC He ABNATCA AENCTBUTENBHO SKONMOrMYECKN
yuctbiMu. OgHako muHycel 'OC nopoannu naeto muHu-I 3C, KoTopble
MOryT pacnonaratbCsl Ha HEDOMbLLUNX pPeKax Unn gaxe pyvbsx, a nx
arieKTporeHeparTopbl CNOCOOHLI paboTaTb Npu HEBONbLUNX Nepenagax
BOAbI UNK Byay4n ABMXXMMbIMU NULLIb CUITON TEYEHUS. DTU e MUHN-I OC
MOTYT ObITb YCTAHOBIIEHbI U HA KPYMHbLIX PEKAX C OTHOCUTESTbHO BbLICTPbIM
TEeYEeHUeM.
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SHepFI/IFI NPUITNBOB N OTJINBOB

Hecounsmepumo bornee MOLLHbIM MCTOYHUKOM BOLHbIX
NOTOKOB SABMAKTCA MPUnBbLI U OTNUBLI. [1poeKTbI
NPUINBHbIX MMAPO3NEKTPOCTAHUMN AETANbHO
pa3paboTaHbl B MHXXEHEPHOM OTHOLLEHWUN,
9KCrepuMeHTarnbHO onpoboBaHbl B HECKONbKNX CTPpaHax,
B TOM 4Yncne Ha Konbckom nonyoctpose B Poccuu.
[MpoaymaHa gake ctparermst onTuManbHOW
akcnnyataumu MNI3C: HakannueaTb BO4Y B
BOOXpaHUNuLLEe 3a nnoTUHOW BO BPpeEMS NPUITMBOB U
pacxogoBaTh €e Ha NPOU3BOLACTBO 3NEKTPOIHEPIrnM,
Korga HacTynaeT “NuK NoTpebneHnsa” B eanHbIX
9Heprocuctemax, ocrnabnsasa Tem camblM Harpysky Ha
apyrue afekTpocTaHuun.
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[ eoTepmManbHasa 3HepPrus

[loa3emHoe Tenno nnaHeTbl — AOBOSbHO
XOPOLLUO N3BECTHbLIN N YXXe NMPpUMeHAeMbIn
MCTOYHUK “Yncton” saHeprun. B Poccum
nepsad reo [ OC mowHocTbio 5 MBT bbina
noctpoeHa B 1966 r. Ha tore Kam4yaTKku, B
gonnHe peku lNayxetkn. B 1980 . ee
MOLLHOCTb cocTaBnsdana yxe 11 MBT.






[ ngpoTepmanbHasa SHePrug

0 Kpome noasemMHoro, CyLecTByeT U BOAHOE TENMO, He Tak
pacrnpocTpaHeHHOE B Ka4eCTBe NCTOYHMKA SHEPTUN.
Boga — 9710 Bcerga XoTs Obl HECKOMBKO rpagycoB Tenna,
a NleToM oHa HarpeBaetcs oo 25°C. [Insa ncnonb3oBaHus
9TOro Tensna Heobxoanma ycTaHOBKa, AEUCTBYOLWAA MO
NpMHUMNY “XonogunbHMK HaobopoT'. Ecnu nponyckaTb
BOAY Yepes3 XonoausbHbIN annapart, TO Y HEe ToXe
MOXHO oTbupaTtb Tenno. ['opaynn nap, KOTOPbLIN
obpasyeTcs B pe3ynbsraTe TennoodbmMeHa,
KOHOEHCUPYETCH, ero Temneparypa rnogHMmMaeTca Ao
110°C, a 3arem ero MoOXHo HanpasnAaATb MO0 Ha
TYPOUHBbI 3NeKTpoCcTaHuUun, MO0 Ha HarpeBaHue BOAb! B
baTtapesax ueHTpanbHoro otorieHna go 60°-65°C.






