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TpeHuHr gna TpeHepos Ne 11

BO3OBHOBJ/IAEMbIE SHEPITOPECYPCbI

1 O6wwue nonoxxeHua

B sHeprocbeperatowem KOHAMUMOHMPOBAHUN MOMELLEHUA MOCAE ONTUMAJIbHOMO
MCNONIb30BaHMA BCEX MNACCMBHbLIX Mep M NpumeHeHuss Hambonee 3pdeKTUBHOM
CTPOUTENbHOWN TEXHUKU BbIOOP WMCTOYHWKA 3HEpruM umeeT ocoboe 3HayeHue. B
npuHUMne, 418 NPOU3BOACTBA Tenna (U/Mam 3N1eKTPO3IHEPrMn) MMEKTCA PasinYHble
WUCTOYHUKM 3Heprun. [pexae BCero HeobXxogMmo MPOBECTU pas/iMune Mexay
NCKOMaeMbIMWN 1 BO30H6HOBIAEMbIMW UCTOYHUKAMM SHEPTUMN.

NcKonaemble UCTOYHUKKU 3Heprum (Hanpumep, HedTb, NPUPOAHbLIA ras U yYronb)
dopmupyloTCA B TeYeHWe ANUTENbHOro BPeMeHU B pesy/bTaTe HUONOTUYECKUX U
dU3noNOrnMYecKMX NPOLLECCOB B HeApax 3eM/IU U Ha 3EMHOM NOBEPXHOCTU, MO3ITOMY UX
HEBO3MOXHO BOCNPOU3BECTM B banKanem byayuiem. CneaosatenibHO UX 3anachl Ha
3eM/ie He MOryT 6biTb BO306HOB/IEHbI U ABAAIOTCA OrPaHUYEHHbIMU. ITU UCTOYHUKM
SHEpPrMM OCHOBaHbl Ha coeAuHeHuax yraekucnoro rasa (CO2), KoTopble
BblbpacbiBatoTcA B aTMOChepy B NpoL,ecce CropaHma U CYUTAOTCA OCHOBHOW MPUUMHOM
rnobanbHOro notenseHus.

B npowsom 3HeprocHab)KeHue 34aHWIA MOYTU UCKAOUYUTENbHO 6a3MpoBanochb Ha
MCMONb30BaHUM WMCKOMAaemMoro TOM/IMBA, @ 3TO O3Ha4yaeT, 4YTo Heobxoaumas
TEXHO/MIOTUS  BbICOKOPAa3BMTa WM MOMKET  NPOAEMOHCTPUPOBATb  XOPOLIYHO
adpPeKTUBHOCTb. HECMOTPS Ha 3TU NO3UTUBHbLIE CABWUIM, SHEProcHabyKeHWe 34aHUM
no-npexHemy ABAAETCA OAHOM M3 OCHOBHbIX MPUYMH rNobanbHbIX Bbibpocos CO2, u
cylwectsyeT  HeobXoAMMOCTb B CPOYHOM  PACLUMPEHUM  UCMOJIb30BAHUSA
BO30OHOBASAIEMbIX UCTOYHMKOB IHEPTUN.

Bo306HOBAAEMbIE UCTOYHWKKM 3HEPTUU (MM pereHepaTUBHbIE UCTOYHUKM 3HEpPruu)
onpeaenAloTcA Kak Heucyepnaemble W ycTOMUMBbLIE, T.e. TakMe, KOTopble MOryT
MCMNOAb30BaTbCA 6e3 KaKoro-NMb0o NOCTOAHHOMO BO3AENCTBUA Ha OKPYKaloLLYIO cpeay.
B0306HOBAAEMbBIMM UCTOYHMKAMM 3HEPTMM B 3TOM CMbIC/E CYUTAKOTCA, B YAaCTHOCTH,
MCMNONb30BaHME CO/MIHEYHOW 3Heprn (NPOM3BOACTBO COJIHEYHOM 3HEpPrun Uau
TennoBoOl 3Heprum conHua), buosHeprmua (bromacca, Takas Kak ApesecuHa 1 buoras)
N 3HEeprua OKpyKalowen cpedpl (BKAOYAA reoTepmainbHylO 3HEPruio), a TaKKe,
npeskae BCero, BHe CTPOUTE/IbHOTO CEKTOPa U, B MepByto ovepesb, A1 NPOM3BOACTBA
3/1eKTPO3HEPrMN TMAPOIHEPIMA M BeTpoBaA 3Heprua. HecmoTpa Ha TO, 4YTO npu
CcKuraHnm bruomaccol n 6uorasa B atmocohepy BbibpacbiBaetca Takke CO2, oH 6bin
nornowéH 13 atMmocdepbl paHee BO BPEMA POCTa PacTeHU U B Nt06OM clyyae CHOBa
BbIXOAMT B Hee B NpPOLLecce ecTeCTBEHHOro pacnaza pacteHuit. Mo3aTomy cKuraHue
6MONOTNYECKMX UCTOYHUKOB 3HEPrMM paccmaTtpuBaeTca Kak CO2-HelTpanbHoe (Cm.
puc. 1).
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Puc.1: CO2-HelimpanbHoe cxuzaHue 80306H08AAEMbIX pecypcos’

|_|03TOMy pewarnwmnm d)aKTOpOM aBnseTca usbexaHue AONO/THUTENbHbIX Bbl6pOCOB
CO2, KOTOpblie B NMPOTUBHOM Caydae OCTa/IUCb 6bl B Heapax 3emin, He 3arpA3HAA
aTMOccbepy. TexHnyeckne cuctembl JAA  MUCNOSb30OBaAHMA BO306HOBNSIEMbIX
UCTOYHMUKOB 3HEpPrmn B CTPOUTE/IBHOM CEKTOpe 3a nocnegHune roabl TaKXKe
3Ha4YUTENIbHO NMOBbICUNN 3¢¢EKTVIBHOCTb M B HACToAllee BpemA 3apekomeHaoBan
cebs Kak HageXHble CUCTEMbBI, OCHOBAHHbIE Ha MHOIFoOZ1ETHEM OnNbITE.

B TeueHuWe A/NMTENbHOrO BPEMEHM PAacCMOTPEHME CMpoca Ha 3Hepruio B 34aHuUU
OrPaHNYMBANOCL CMNPOCOM, BO3HUKaOWMM B 34aHMM (Hanpumep, notpebHocTb B
otonneHun). OAHaKo 3TOT NOAXOL HeAOCTaTOMeH ANA OUEHKU BO3AENCTBMA Ha
OKPY*KaloLLyto cpeay, NOCKO/bKY, C 04HOW CTOPOHbI, HEe Bbl/IM yYTeHbl NOTEPU CUCTEMBI
B 34aHMM (HanpMmep, NOTepu B KOTNE MPU HarpeBe OTOMMUTENbHOMN BOAbI M NOTEPU MNpK
TPaHCNOPTMPOBKE OTONUTENbHOM BOAbI OT KOTNA K paavatopy). C Apyro CTOPOHbI,
3Heprua TepaeTca U Ha NyTu OT NPOM3BOACTBA SHEPrMM A0 ee A0CTaBKM B 3aaHue. Mo
3TOM MpUYMHE B HacToAlee Bpems MPOBOAMTCA PasauuMe MeXay MNoiesHbIm
noTpebseHnem 3Heprum B 34aHUM, KOHEUYHbIM NoTpebieHneM 3HepPrMn Ha rpaHuLe
30aHMA W NePBUYHbIM NOTPebeHNEM 3HeprMm, KoTopoe onucbiBaeT NoTpebHOCTb B
NPUPOAHbIX UCTOYHMKAX IHEPTUM (CM. puc. 2).

1 Knann/Wnenrep (2008), cTtp.34
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Puc. 2: PacwupeHHsbIl 3Hepeemuyeckuli 6anaHc 004 nokpbimusa nompebHocmu 8
omorneHuu (None3Has, KOHeYHas u NepeuyvHas sHepaus) 2

Heobxoanmble pacxoabl Ha MOCTaBKY KOHEYHOM SHEPTUN, BKIOYAn NpeaBapUTebHble
warn (MaTepuanbHble pPecypcbl M BCMNOMOraTeNbHble WMCTOYHUKM 3Hepruu) ansa
A06blun, nepepaboTkM, npeobpasoBaHMA, TPAHCMOPTUPOBKM W pacnpenseneHus
paccMaTpuMBaeMoro UCTOUYHMKA SHEPrnn, ONUCbIBAOTCA NEPBUUYHBIM SHEPreTUYECKUM
dakTOpOM.

MoaobHo KoaddMLMeHTaM MEPBUMYHOM 3IHEPrUM, MOXKHO TaKKe OonpeaenvTb
KoadpoduumeHTbl BbiIGpocoB CO2 pasnMUHbIX WCTOYHUMKOB 3HEPTUW, KOTOPble
onpeaenAloT KOMMYECTBO BblbpacbiBaemMblX MAPHMKOBBLIX ra3oB (B rpammax) Ha
notpebaeHHbIn KBT/U KOHEeYHOW 3Heprun. YUMTbIBalOTCA He TONbKO Camu Bbl6pOChI
CO2, HO ¥ gpyrve 3arpAsHAoLME BELLecTBa, KOTOpPbIe B COOTBETCTBMM C UX BAUSHUEM
Ha NapHMKoBbIN 3¢ deKT 06beanHstoTcs B "CO2-3kBMBaNeHT". Ha pucyHKe 3 noKasaH
npumep 3dpdekTa oT BbIOOPA MCTOYHWMKA IHEPrMM Ha NOTPeBbHOCTb B MEPBUYHOM
3Hepruu u Bbibpockl CO2-3KBMBANEHTA OAHOTO 34aHUA.

2 Knain/WneHrep (2008), ctp.35
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Puc. 3: Mpumep nepsuyHo20 3HepeonompebaeHusa U eblbpocos CO2-aKeusaneHmMa &
30aHuu (mompebneHue KoHeyHoli 3Hepauu 50 kBm*yac/(m? 6 200)) ¢ ucrionb3osaHuem
PO3/UYHBIX  UCMOYHUKO8 3Hepauu (cobcmeeHHaa Mpe3eHmauus Ha OCHoge
Knatina/llineHzepa (2008), cmp.37)

Takum 06pasom, A41A NOKPbITUA KOHEYHON noTpebHocTn B aHeprnn B 50 KBT/4 Ha
KBaZpaTHbIM METP XMAOM naowagM u B rod Npu WMCNosb30BaHMM 3NEKTPMYECTBA
TpebyeTcs B 2,5 pasa bonblue nepBUYHOM 3HepPruKn. Ecam ncnonbsyeTca ras uam yrosb,
TO 3TO TO/IbKO B 1,1 pasa 6osblue, T.e. Ha 10% 6onblie. B To Bpems Kak UCNoab3oBaHMe
3KO/IOTMYECKOM 3HEepPrum MNPaKTUUYECKU HEUTPANbHO C TOYKM 3PEHMA NEepPBUYHOMN
3Hepruun. To e camoe KacaeTcs Bbibpocos CO2.

MosTomy cnefdyeT, HACKO/MIbKO 3TO  BO3MOMHO, wu3beratb notpebneHus
3/IEKTPO3HEPTUM U UCKOMAEMbBIX BUAOB TOM/INBA.

2 Mcnonb3oBaHne BO30OGHOBAAEMOWU 3SHEPreTMKn B
34aHUAX
2.1 ConHe4Has s3Heprua

Mcnonb3oBaHMe CONHEYHOro n3nyyeHuAa, nonagarowero Ha 3emM/ilo Kak UCTOYHUK
HEPrnn, UMeeT AaBHIOK Tpaanuuio. OTO BO3MOXHO He TOJIbKO NAcCUBHO, Hanpumep,
3a CYEeT UCnosib3oBaHNA CONHEYHOro n3syd4eHmA 4yepes OKHa, HO U aKTUBHO 3a CHET
MCNONb30BaHUA TAKNX TeXHOﬂOFMVI, KaK CO/IHEeYHble TenJ10BblE, ¢OT03}'IEKTpVI‘-IECKVIe (M
BO3,£I,yLLIHbI€) KOZINEKTOpPbI.

C nNOMOLLbIO CONHEYHOW TEnnoBOM 3SHEPruM 3SHeprua CoMHLA MOXKeT 6biTb
MCNONb30BaHa ANA CHab)KeHWs 34aHuit Tennom. Takoe aKTUBHOE WMCMOAb30BaHWe
CO/IHEYHOW 3HEpPrMm B Ka4yecTBe UCTOYHMKA Tenna, 0CO6eHHO B OTOMUTENbHbIX Lenax 1
A8 noAorpesa oAbl ANA 6bITOBbIX HY}K 4, AOCTUrAeTCA C MOMOLLLbIO COOTBETCTBYHOLLMX
KOMIEKTOPHbIX cuctemM. OHM npeobpasyloT CONHEYHOEe M3/ydYeHWe B Tensio U C
MOMOLLLbIO TenaoHocuTens (Boga ¢ aHTUGPU3OM) NOAAIOT ero A4 UCMO/b30BaHKUA. B
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3aBUCMMOCTM OT KOHCTPYKLMM Pas/MuyaloT, r1aBHbIM 06pa3om, MAOCKME WM
BaKyyMHble TpybuaTble KoMNeKTopbl. MNocneaHne TEXHUYECKM HECKOIbKO CNOXKHEE U
No3TOMY AOPOIKE, HO U 3ddEKTUBHEE.

Ecnv conHeyHan cuctema OTOMJIEHUA MCNOJIb3YETCA TONbKO AN NOAOrpeBa ropayei
BOAbl, TO CO/IHEYHOE Teno MoSAeTCA HernocpencTBeHHO B 6ak ropsayel Boabl ANA
6bITOBLIX HyXA. OTPebHOCTb B AOMOSHUTENbHOW 3HEpPruu Aaa MPUroTOB/EHUA
ropsvein Bogbl 06bIYHO MOKPbIBAETCA NOAKAOYEHMEM TenaoreHepaTopa, KOTOPbIN,
KaK NpaBuo, 4OCTyneH B Nt06om cyyae. B Jomax C oUeHb xopoLllei Tenionsonsaumeit
CO/IHEYHYIO CUCTEMY MOMKHO WMCMO/Mb30BaTb KaK AOMONHUTENbHbIA WUCTOYHMK ANA
oTonneHus (cm. puc. 4).

Mnoluags CoNHeYHOro konnekTopa: Mnoluaab conHeyHoro konnekTopa:
~1,5-2,0n?/ wauenosexa ~2.5-4,0n?/ wavenosexa
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Puc. 4: Mpumep ucronb308aHUA CoHe4YHOU aHepauu 014 npouszeodcmea menna’

ConHeyHble KONNEKTOPbl O06bIYHO YCTAHAB/NMBAKOTCA Ha MOBEPXHOCTM  KPbILL.
OnTMManbHoe pPacnonoXeHne/HanpaBAeHHOCTb 3aBUCUT OT COJIHEYHbIX flyyelt U
CE30HHOro UCMo/Nb30BaHWA (CcM. pwuc. 5). HesHauuTenbHble OTK/JOHEHWAa B
HanpaBAEHHOCTM M HaK/JOHE JOMNYyCTUMbl W /Wb HE3HAYUTENIbHO CHUMKAIOT
3¢ PEKTUBHOCTD.

CONHEYHbIN KONnekTop

or
Puc. 5: OnmumasbHoOe PacronoXeHue mersoebiXx COAHEeYHbIX Kosaekmopos® (s
FepmaHuu)

3 Knain/WneHrep (2008), cTp.59
4 Knain/WneHrep (2008), cTp.60
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[pyrum cnocobom MCNoNb30BaHWUA COMHEYHOWN 3Heprun anaetca npeobpasoBaHue
CO/THEYHOTO U3/IYYEHUA B 3/IEKTPUYECKYIO SHEPTUIO C NOMOLLbI0 GOTOBOAbLTaNKM (PV).
7O AenaeTcs C NMOMOLBIO COMHEUHbIX BaTapel, coefMHEHHbIX mexay cobolt B Tak
Ha3blBaemble CO/IHEYHblE MOAYNM, KOTOPble COCTOAT M3 KPeMHMA WAM APYroro
noaynpoBOAHMKOBOro Matepuana. Mpu nonagaHMm Ha HUX CBETa OHW HaKamnaMBaloT
3/IeKTPUYECKOe HaMmpsAXeHWe, KoTopoe 3aTeM MOXeT ObiTb  MCMO/b30BaHO
HenocpeacTBEHHO B AOMe A/1A Mo4ayM  3INEKTPOIHEepruu, XpaHuTbCcA B
AKKYMYNATOPHbIX CUCTEMAX MW NOAABATHLCA B 06LWECTBEHHYIO 31eKTpoceTb. Ha puc. 6
npeacTaBneH 0630p AOCTYMHbIX Ha PbIHKE COMHEYHbIX 6aTapei, pasfefneHHbIX Ha
KaTeropmMmM M Ha3BaHHbIX B COOTBETCTBUM C MX CTPYKTYPOW M MCMOSb3yembiMu
6a30BbIMM MaTepuanamu.

ConHeyHkie BaTapew

KpucTannuueckue TOHKOCTOHEIE
conHeuHLle GaTapen conHeyHLle Gatapen

ME[s-MHAMA-CENEH KagMuiA-TEnmypIAT

Crenets 15-17% 13-159% B-10% 8-12% 8-10%
adiherTuEHOCTH

flons Ha perke 2 20% ca. 0% c3: 10%

Puc. 6: ConHeyHble 6amapeu, MpedcmassneHHble Ha PbiHKe, U UX XapaKmepucmuKu
(cobcmeeHHas npeseHmauus no Xezzepy (2008), cmp. 139)

[na obecneyeHns MaKCMMa/IbHO BO3MOXKHOTO BbIXOAa COJIHEYHON 3HEPrMM B HaLIMX
LUMPOTaX CONHEYHble MOAY/IM B naeane cnedyeT ycTaHaBAMBATL NOA Yr/IOM HaK/A0Ha
35° K tory v 06bI4HO Ha Kpblwe 3aaHuA. Ha puc. 7 noKasaH BbiXxo4 ¢OTO3NEKTPUYECKOM
CUCTEMBI B 3aBUCMMOCTM OT PACMONOKEHUA B HALWLMX WMPOTAX.

= ::?:h'zztr’: — T S

Puc. 7: [lpoussodumensHocmb omosnekmpudeckoli cucmemsl Mod 6AUSHUEM
opueHmayuu®

5 Xerrep (2012). S.164
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Mpun nnaHuMpoBaHWM HeobxoAMMO cneauTb 3a Tem, 4YTOObl GOTO3NEKTPUYECKUE
MOAY/IN HEe 3aTEeHANUCb MM 3aTEHANNCb KaK MOXHO MeHblle, TaK KaK 3To
OTpULLATENIbHO CKa3blBAaETCA HA MPOM3BOAUTENBHOCTU. 3aTEM C MOMOLLbIO MHBEPTOPA
reHepupyemblii MOCTOAHHbINA TOK MNpeobpasyeTcA B NepeMeHHbln Tok 230 BOAbT.
O6bwas 3pPeKTMBHOCTb GOTOINEKTPUYECKON CUCTEMbI B HACcTosiLLEee Bpems
oueHuBaeTca B cpeaHem B 13,5%°, T.e. NP1 ONTUMasIbHbIX YCAOBUAX U MPU MOLLHOCTM
nsnyueHna 1000 Brt/m? (6e306nauyHoe Hebo, B MOAAEHb), BO3MOMKHOMN B HaLIMX
LWIMPOTaX NETOM, MOXHO 6bin0 6bl NoAyunTb MouwHocTb 135 BT/m? conHeuHow
3Heprum.

2.2 DHeprua OKpyXawweun cpeabl (Boaa, rpyHToBble
BOAbl, NOYBa)

CyLIecTByiOT  BO3MOMHOCTM  WCMO/Ib30BaHMA  3HEPreTMYeckoro  noTeHuuana
OKpY*Katolen cpeapbl AN OTOMNIEHUA (MK OXNaXkaeHus).

leoTepManbHasa 3HepPrua — 3T0 OCTaTOYHOE Ten/10 C MOMeHTa 06pa3oBaHna 3emnu, oT
NPOLLECCOB PaAMOaKTMBHOrO pacnaja W Tenia OT CONHEYHOro WU3NyYeHus B
NPUNOBEPXHOCTHbLIX CNoAX. I3TO Tenno, HaKoMAeHHOoe B 3em/e, MOXKeT 6bITb
MCNO/b30BaHO NyTeM U3B/IEYEHUSA ero U3 3eM/IN Yepes CONAHOM UCTOYHUK U Nepeaayn
B TenjoBOIi Hacoc 4yepe3 TennoobMeHHWK. 3aTem Ten/soBOW Hacoc yBenuunBaeT
Temnepatypy oT 10°C u 6osee A0 YPOBHSA, KOTOPbIA MOMKET BbiTb UCMO/b30BaH ANA
OTOMN/IEHUA, KaK onMcaHo B rnase "KoHAMUMOHMpPOBaHME NOMELLEHNIA".

B 3aBMCMMOCTM OT MECTOMOJIOKEHMA TEMAO MOXKET ObITb U3BNEYEHO M3 3eMIN Yepes
Ha3eMHble KONJIEKTOPbI, a TaKKe nyTem bypeHuna ckBaxuH (''reoTepmanbHble 30HAbI").
B 060u1x cnyyasax peyb MAET O NPUNOBEPXHOCTHON reoTepManbHOM SHEPTUKN, KOTOpas
ABuXKeTca Ha rnybuHe ao 400 meTpos.

C nomolibio TaK HasblBaeMoW [/1yOOKON TreoTepmasibHOM 3SHEPIUU  MOMKHO
pa3pabatbiBaTb reoTepmasbHble 3a7eXM CO 3HauUTeNbHO 6osiee  BbICOKMMU
Temnepatypamum Ha rnybuHe no 5000 meTpos. B 3aBMCMMOCTM OT MOYBEHHbIX YC/IOBUIA
A7 3TOr0 UCMNOJAIb3YIOTCA pasnuyHble meToabl. Tem He meHee, bonee BbICOKas
TemnepaTypa, gocturatowan 6onee 100°C, B 3TOM c/iy4ae MCMNONAb3YETCA B OCHOBHOM
AN NPOU3BOACTBA 3/1IEKTPO3HEPTMM C MOMOLLbIO TYPOUH.

0630p pas3INYHbIX reoTePManbHbIX IHEPTrETUYECKUX MPOLLECCOB NPeaCcTaB/eH Ha puUC.
8.

rny6uHa
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rNy6OKWMiA reoTepmanbHbIn [
30HA, !

rmapo-reotepmua

npouecc “Hot Dry Rock”

Puc. 8: FeomepmanbHeili sHep2emuyeckuli npoyecc’

6 AHoHuM (14.08.2014)
7 MeHas (okTabpb 2007), cTp.108
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MoTteHumMan FGOTepMaﬂbHOVI 9HEPrMnm HamMHOro npesbillaeT peaanblﬁ cnpoc u“
Heucyepnaem no 4esoBev4yeCknm MepKaM.8 B 1O ke BpemAa OTHOCUTEJIbHO NMOCTOSAHHbIM
TEMI'IepaTyprlﬁ YPOBEHb TPYHTOBbIX WM NOBEPXHOCTHbLIX BOA TaKXe MOXeT
MCNONb30BaTbCA B Ka4eCTBe NCTOYHUKA 3HEPTUKn (CM. puc. 9).

I'OBEPXHOCTHEIE BOfbI

I 13 . ]
v #
U]

[pyHTOBLIE BOAKI

*

v

WP = Tennoeoit nacoc

Puc. 9: [Mpumep UCronb308aHUA 2pYHMOBbIX U 08EPXHOCMHbIX 800 0718 omonaeHus’

Kpome Toro, reotepmasibHas 3Heprus Mo<eT 6bITb UCMO/Ib30BaHa NPOCTbIM CNOCO60oM
ANA NpeABapuUTeNbHOIO KOHAMLMOHUPOBAHMUA Hapy»KHOro Bo3ayxa. Kak yxe 6bi1o
onucaHo B rnase "KoHgMUMOHMpPOBaHME NOMeELLEHMIA", BO3AYX NOCTyNaeT B 34aHue
yepes TaK HasblBaemble TennoobMeHHUKM "Bo3gyx-zemnsa. 3umon BO3AyX
npeAaBapuUTeNbHO HarpeBaeTcA, NIeTOM Ten/blA Hapy»KHbIA BO34YyX MOMeT b6biTb
OoXNa)kaeH nepej BXOAOM B 34aHMe U, TaKUM 06pa3om, MOMKET NOMOYb CIKOHOMMUTb
3HaUUTENIbHOE KOIMYECTBO SHEPTUU Ha OTOMIeHNe U oxnaxkaeHue. (cm. puc. 10).
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Puc. 10: Criocob delicmesusa mernnoobmeHHUKa "8030yx-3emsasn’®

2.3 buosHeprua

BuoaHeprma BkAtoYaeT B ceba Kak 6uoras, Tak M 6MOTOMNAMBO, NOJAy4Yaemoe U3
6uomaccbl B KMAKOM (6MOHedTb M3 MaCAUYHbIX GPYKTOB) M TBEpAOM BuUAE
(apeBecuHa).

8 Xarrep (2012), ctp.170
9 Knain/WneHrep (2008), cTp.56
10 Knaitn/WneHrep (2008), cTp.58
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OTtonneHne [ApoBaMM [aeT XOPOLWYH BO3MOMHOCTb f[06utbca noutn CO2-
HEeWTPaNbHOro OTOM/IEHUA U rOPAYEro BOAOCHAOXKEHMA C MOMOLLBIO PErMOHANBbHOMO
Bo3obHoBNsiemoro TonamBa. Kak yxe 6bino onucaHo B rnase 2.1, CO2,
BbICBOOOXKAAEMbIN B NPOLLECCE CHUFAHUA ApeBecuHbl, cooTBeTcTByeT CO2, KOTOPbIN
XpaHWACA B APeEBECUHE B NpoLecce ee pocTa. [lpeBecHa MOXKeT 6biTb NpuobpeTeHa B
KayecTBe rpysa obLiero HasHa4YeHUs, APEeBECHOM Wenbl UAW rPaHy.

[peBecHble rpaHynbl — 3TO HeboAbluMe, CTaHAAPTU3MPOBAHHbIE LWTAMMOBaHHbIE
rpaHynbl B ¢GOpMe CTEpPXHEeW, M3roTOB/EHHble M3 HaTypaNbHON ApPEeBeCcUHbI,
Hanpumep, OMMWIOK, [APEBECHOW CTPYXKUM WAM OCTaTKOB ApeBecuHbl. OHu
3anpeccoBbiBatloTcA B dopmy 6e3 A06aBAEHMA XMMUYECKUX BAXKYLLMX BELLECTB M Nog,
BbICOKMM AaBneHvem. [lBa KWAOrpamma AOpPeBecHbIX FpaHyn COOTBETCTBYIOT MO
3HEProemMKoCTM NPUMEpPHO oAHOMY AMTPY MasyTa. [lpeBecHble  rpaHybl
MCMOb3YIOTCA B KOT/1aX LLeHTPaIbHOrO OTOMN/IEHNA, B OTAE/bHbIX KaMMHaX (Hanpumep,
NAMTOYHbIE MeYn), a TaKKe B CUCTeMax LEeHTPaNbHOro otonaeHnsa. OHM XpaHATCA B
NOMeLLLeHUAX, NPeAOCTaBAEHHbIX 3aKa3YMKOM, B CMI0CaX M3 TKaHW MAN B NOA3EMHbIX
pesepByapax. KoHBeilepbl MAM  BcacbiBaloWMe CUCTEMbl  aBTOMATMYECKU
TPaAHCMNOPTUPYIOT TPAHYAAT U3 HAaKOMUTENA B Kamepy CropaHusa Kotia. CoBpemMeHHble
cucTembl  nogorpesBa  rpaHyn  obnagatoT  Bbicokum  KMA  w“ moryt  nerko
KOMBMHMPOBATLCA C CONIHEYHOM TEMNI0BOM SHEpruei.

2.4 DHeprua seTpa

B HacToAwee BpeMA 31eKTPO3HEeprus, noaydyaemas 3a CYeT SHeprumn Betpa, 0bblYHO
BbipabaTbiBaeTcA  BHE  3aCTPOEHHbIX  TeppuTopuit  cBOBOAHO  CTOALMMMU
3N1EKTPOCTAHLMAMM B BETPEHbIX MECTax y Nnobepekbsa Uan B HU3KUX TOPHbIX XpebTax.
MHTerpaums BeTpsAHbIX TYPOUH B 34aHWA CO343ET HeKoTopble Npobaembl. H1 TypbuHa,
HW 34aHWe He MOTyT OTC/EeXMBaTb BeTep. B Lesom, oxuaaemas cpefHsAs CKOPOCTb
BETPa B paliloOHax ropofoB HEBbICOKas, a C TYpbUHaMM, pPacnosoKeHHbIMW BOIU3K
nogen n 34aHMin, BO3HUKAKOT npobniembl € WyMomMm M Bubpaumen. Tem He meHee,
CTPOUTENILCTBO MHTEFPUPOBAHHbLIX MaJbIX BETPAHbLIX 3N1€KTPOCTaHLMIA MOLLHOCTbIO 4,0
5 KBT MOeT BHECTM CBOM BKAaZ, B pacluMpeHMe UCNoJ/b30BaHMA BO306HOBAAEMBbIX
MCTOYHMKOB 3Heprun.t!
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Mcnonb3oBaHMe BETPAHOM 31€KTPOCTaHLMUM Mcnonb3oBaHWe OTAE/NbHO CTOALLEN BETPAHOW
Ha 34aHUM ANA BbIPaboTKM 3N1eKTpnyecTBa 9/1eKTPOCTaHLMM AN BbIPabOTKM SHeprumn

Puc.11: BempsaHsble anekmpocmaHyuu®?

11 Xerrep (2012), ctp.171
12 Xerrep (2012), ctp.171
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