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BBepeHue
CocTosiHMe TpaguUMOHHON 3HEpPreTukn B Mupe n npobrembl €€ aanbHENLero passuTusl.
Ponb BO306HOBNSAEMbIX UCTOMHUKOB 3Heprun (BND) B aHeprocnucteMe n nepcrnekTuBbl ero
MCNONb30BaHWS.
OCHOBHble MOHATUA W oOnpedeneHus B MpakTUKe WCCNedoBaHWs W UCMNOMb30BaHUA
BO30OHOBMNSEMbIX BUOOB 3HEPIUN.
NCTOYHMKM  BO30OHOBNSAEMbIX BMOOB 3HEprMM u  ux ocobeHHocTn. [eorpadus
aHepropecypcoB. MapameTpbl BO30OHOBNSEMbIX BUAOB SHEPTUN U METOAbLI X U3MEPEHUS.
CoBpeMeHHOe COCTOsiHME W MEepcneKkTMBbl WUCMOMb30BaHMS BO30OHOBNSEMbIX BWAOB
3Heprnn B mupe, Poccuun n [larectaHe.

CornHeyvyHas 3HepreTuka
NCTOYHMKM noTeHumana conHeyHow pagvauuun. ConHeyHasa paguauusa: npsMas wu
AnddysHaa. CnekTpbl BHEATMOCHEPHOTO N HA3eMHOrO COMMHEYHOro M3nyveHuns. Metoabl
N3MEPEHNS CONHEYHON paanauun.
3aBUCMMOCTb  COMHEYHOW  paguvaumMmM  OT  BpPEeMEeHWM U WWUPOTbl  MECTHOCTMW.
MpoOoMKNTENBHOCTE AHA C  COSMHEYHbIM M3rydYeHueMm, MornoLlleHne B aTmocdepe.
OnTmanbHas opueHTaunsi NPUEMHUKa CONTHEYHOTO U3MNyYeHus.
OCHOBHble KaTeropun noTeHumnana CONHEYHOW 3Heprum M mMetonbl Ux pacyeta. Kagactp
COMnHeYHon aHeprun. CoBpeMeHHOe COCTOSIHUE U NepCneKTMBbI MCMONb30BaHUSA COSTHEYHON
3Heprum B Mupe.
OcHoBHble  BMObl  COMHEYHbIX 9HeproyctaHoBok (C3Y). CucTeMbl  CONMHEYHOro
9NEKTPOCHabXEeHNs, ropsiyero BOAOCHAOGXEHWS, OTOMMEHUs, CYLUKW, OMNpPeCHEHWs,
rmaponusa u T.n.
BaweHHble COC. OcHoBHas TexHoNornyeckasi cxema, ee KOMMNOHEHTbI U UX 3HepreTuyeckue
Xapakrepuctkn. ONTUMmn3aumsi CUCTEMbI «rennocTaTbl-NPUEMHUKY.
doToanektpnyeckme CIC. CTpykTypa COSMHEYHbIX 3MEMEHTOB U MPUHUMNLI UX paboThbl.
KoHCTpyKkumm conHeuHbix anemeHToB. OCHOBHble BuAbl NOTEPb 3HEPTUM U PAKTOPbI,
Bnustowme Ha K4 doTtoanemeHTa
KoHueHTpaTopbl M3NydYeHNs U UX pasHOBMAHOCTU M 0coBeHHOCTU ucnonb3oBaHus. KI10
OCHOBHBbIX TUMNOB (poTO3NEMEHTOB. POTOINEKTPOCTAHLUS.
ConHeYHble KOMMEeKTopbl M WX pasHoBMAHOCTU. [lpyHUMN OEWCTBUSA, OCHOBHbIE
KOHCTPYKTUBHbIE 0C0B6eHHOCTU, KM CONMHEYHbIX KOMNNEKTOPOB.
CucTembl CONMHEYHOro ropsiyero BoAocHabXeHus n otonneHusa. Cxembl U 3MeMeHThbl.
MeToabl pac4eTa cucTeM ConHeyHoro TennocHabxeHus (CCT).
MaccuBHble conHeuHble cuctembl (MCC). OcHOBHbIE TUMNbI U X 0COBEHHOCTU. NaccuBHbIE
COfMHEYHbIe CUCTEMbl C HEMnocpeacTBEHHbIM OBOrpeBOM MOMELLEHUIN (CONMHEYHble OKHa,
opaHxepewn, Tennuubl, Npo3padHas Kpbiwa), ¢ ob6orpeBoM MAaCCMBHOIO 3fieMeHTa BHE
nomMeLLeHns (Tepmonpyabl, KOHTENHEPbI C BOAOMW Ha KpblLle 34aHuR).
Kocmnyeckne COC (KC3C). OcHoBHble cxeMbl npeobpasoBaHuMs U KOHLEHTpauum
CONnHe4vHoro wuanydyeHmss Ha KCOC ((poToanekTpudeckue, MalMHHbIE W MApsMble
npeobpasoBaHusa aHeprum ConHua). NepcnekTuBHble cuctembl nepegadn aHeprm ¢ KC3C
Ha 3emnio (CBY-n3anyyeHune, nasepHbIn nyy).

BeTpoBas aHeprus
McToYHMKM noTeHumana BeTpoBon aHeprun. OCHOBHbIE XapaKTEPUCTUKM BeETpa U MeToabl
nx onpeaeneHus. 3aBUCUMOCTb NapaMeTpoB BeTpa OT BbICOThbl U BpeMeHu. Po3a BeTpoB.
OcHoBHbIE KaTeropuMm MNoTeHumana BETPOBOW 3HEprMn u meToabl Mx pacdeTa. Kagactp
BETpoBOW aHeprnn. OCHOBHbIE TEXHUYECKME CXEMbl MCMOMb30BaHUSA SHEPrUn BeTpa M UX
Knaccudukauus.
Cnocobbl perynupoBaHnst 4acToTbl BpalleHWUsi BETPOKosieca U ero MOLHOCTU. Pexumbl
paboTbl BeTpokorieca. [logBegeHHas M nonesHas MOLWHOCTb BETPOIHEProyCcTaHOBKU C
BEPTUKaNbHON N ropM3oHTanbHon ocamun. OCHOBHbIE BUAbI NOTEPb SHEPTUN.
BeTpoycTtaHoBKkK, npegHasHadeHHble [Af9 MPOM3BOACTBA  3NEKTPOIHEprun, Tenna,
MeXaHW4YeCKON 3Heprnm, u nx oCOBEHHOCTH.
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BeTpoycTaHOBKM C TOpPM3OHTANbHOM W BepTUKanNbHOW OCblo BpaweHus. OCHOBHble
3MNeMeHTbl KOHCTPYKLMM.

BetpoanektpoctaHuua (BOC) wnu BeTponapk. OCHOBHblE MNPUHLUUMBI ONTUMANbHOMO
MCNONb30BaHMSA 3HEepronoTeHuMana BeTpa B 3ag4aHHOM pernoHe. OPgeKT 3aTeMHEHNS B
BETpOnapke.

f'mapoaHepreTuka

MCTOYHMKM noTeHumana rmapo3HEpPreTUKN: eCTeCTBEHHbIE N UCKYCCTBEHHbIE BOOOTOKM U
BOJOXPaHWUIULLA, BOAOXO3SANCTBEHHbIE U [pYyrue rMapOTeXHUYEcKne CUCTEMbI, NefHUKN,
noA3eMHble BOAbl, NPUMMBLI U OTAMBbI, BOSHbI M TEYEHUS B MOPSIX U OKeaHax.
TpaguunoHHaa W HeTpaguumMoHHasa (Manasl) rmgpoaHepreTMka M KX OCOBEHHOCTM.
OcHoBHbIe NapamMeTpbl ICTOMHUKOB NOTeHuMana manon rmgpoaHepretvkn (MIF3). MeTtoabl
N3MepeHus Hanopa u pacxoga BoAbl.
Manble rugpoaHepreTudeckue yctaHosku (F3Y) u rugpoanekrpoctaHuum (M3C) pasnnyHbIxX
TMNoB, BosiHoBble (BN3C) n npunusHble anekTpocTtaHumm (M3C).
Manble ['OC: knaccudpukaunoHHble npuaHaki. OCHOBHble MeTogbl M CnocoObl
KOHLEHTpaumm Hanopa W pacxoga Bogbl. MopgenbHble U HaTypHble UCMbITaHUA
rmgpoarperaTtoB. Bogonogeogsawune n sogootsoadiume coopyxerHms MIroC.
OcHoBHble TUNbl rugporeHepatopoB MIAC (Ha NOCTOSHHOM W MNEPEMEHHOM TOKe,
CUMHXPOHHbIE Y aCUHXPOHHbIE). QHEPreTUYecKne XxapakTepucTukM rmaporeHepaTopos.

FeoTepmanbHas aHepreTuka
eoTepmanbHasi 3Heprusi, OCHOBHbIE MOHATUA M onpeferneHund. VICTOYHMKM noTeHumana
reotepmanbHon sHeprum (FeoTOC). MeToabl M3y4yeHUsi reoTepmaribHbIX PECYPCOB M UX
Knaccudukauus.
Cunctembl M3BNeYeHns reotepmarnbHbIX PecypcoB U nx knaccudpmkaums. Cyxme ckanbHble
NopoAbl U eCTECTBEHHbIE BOOOHOCHbIE NMacThbl.
MoTeHuman reotepmaribHOM 3HePrMmM U meToabl ero pacdeta. CoBpeMeHHOe COCTOSHUE U
nepcnekT1Bbl NCNONb30BaHWSA reoTepMarnibHON 3HEPrM B MUPE.
leoTepmanbHble  3HeproyctaHoBkn  ([eoT3Y) wn  anektpoctaHumm  (FeoT3C).
Mcnonb3oBaHue reotepmMarnbHOM 3HEPTMn: BO3MOXHOCTU U NOTPeBGHOCTH.
OcHoBHbIE CxeMbl TEXHOMNOrM4yeckoro npouecca Ha NeoTAC: UukN ¢ ogHMM pabdoymm Tenom,
UMK ¢ AByMSA paboynmmn Tenamu, NnpsiMor NapoBon 1 ABYXKOHTYPHbIN LIMKAbI.

OHeprusa buomacc
OHeprusa 6uomacchl. IcTouHmk noTeHuunana 6uomaccel 1 ee reorpadua. Knaccudumkaums
6uoTonnuea.
OcHOBHblE  TUMbl  SHEPronpoLIEecCcOoB, CBA3aHHble C nepepaboTkon  Buomaccsi:
TepmoxumMmmnyeckme, bruonornyeckne, arpoxXmummuyeckme.
MponssoactBo M3 Ouomacchbl OuotonnmeBa. TexHomnorusi npeobpas’oBaHUA: CXKUTraHue,
nuponua, copaxmneaHne, aHaspobHoe pasroXeHne.
OcHoBbl boTocnHTE3a. COBPEMEHHOE COCTOSHME Y NEPCMNEKTMBbLI MCNOMb30BaHNS SHEPTK
Buomacchl B Mupe.
BroasHepretuyeckne yctaHoBku (BroldY) M ux knaccudukauus, OCHOBHbIE 3fEMEHThI
TEeXHOMOrM4eckoro npotecca.
MeToabl pacuyeTa OCHOBHbIX NapamMeTpoB 6uora3oreHepaTopoB M WX 3HepreTuyeckue
XapakTepUCTUKM.

HeTpagauunoHHble cnocobbl Nnpeobpa3oBaHNA IHepPrun
CoBpeMeHHOe COCTOSHME W NEPCMNEKTUBbLI UCMOSIb30BaHUSA HU3KOTEMMEPATYpPHOro Tenna
3emnun, Bogbl 1 Bo3ayxa B Mupe. OkeaHW4Yeckne TensnoBble 3MEeKTPOCTaHLUMM U NpUHUMN
paboTtbl OTOC.
TennoBble  Hacocbl, NPUHUMNLI WX paboTbl M MCMNOMNb30BaHUSA.  VICTOYHUKM
Hu3koTemnepatypHoro Tenna. OCHOBHblE KOMMOHEHTbl TexHomormyeckoro uukna THY:
cuctemMbl cbopa Tenna, ucnapuTernb, KOMNPECcop, KOHAEHcaTop, paclunpuTens.

40. Vicnonb3oBaHne aHeprum BOAHbLIX MOTOKOB.
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KomnnekcHoe ncnonb3oBaHne 3HEeprmm BOAOTOKOB 1 OXpaHbl BOAHbIX peCypCcoB
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1.
W3ga. KasaHckoro yHuBepcuteTa, 1992. —-134 c.

TexHn4yeckne acrnekTbl NpeobpasoBaHMs BOMTHOBOW SHEPTUN.
OHeprus NpUNMBOB, NPUHLMMNbLI pacyeTa, YyCTPOMCTBa Npeobpa3oBaHUsi 3HEPrun NPUIMBOB B
3NEKTPUYECKYIO SHEPTUIO.

OHeproakKymMynupyoluime yCcTpaHOBKU, akKKyMynsToOpbl dHeprum
HasHayeHne akkyMynaTopoB SHEpPrnm WM MPUHUMUMBL akKyMynmpoBaHus: Buonornyeckoe,
XMMUYeckoe, TenrnoBoe, dnekTpuyeckoe, MexaHudeckoe. OCHOBHblE XapaKTepUCTUKU
aKKyMYIATOPOB.
OcHoBHble cnocobbl nepegadn 3Heprun: TpybonpoBoabl, KabernbHasd ceTb, JIMHUK
anekTponepeaayn, KOHTEMHEPHbIE NEPEeBO3KN, NX OCOBEHHOCTU U XapaKTepUCTUKN.
Cnocobbl 3apsaKkM akkyMynsiTOpoB aneKTpuyeckomn aHepruun. MNMpoueccol, npoTekaroLme npu
3apsaake v paspsiake KUCNOTHBIX akKyMynsTOpPOB.
lMpouecchl, npoTekawowme npwu 3apsgke U paspsake LWenoYHbIX akKyMynsaTopoB (Ha
NPUMeEpPE Xereso - HUKENEBbIX akKKyMynsaTOpPOB).
OHeproakkymynupytowme yctaHoBkn (SAKY) n ctaHumm (SAKC): rmgpoakkymynupyoLime,
TennoBble, MHOYKTUBHbIE, BOOOPOAHbIE M ApYyrve BUAbl aKKyMymnaLumMm SHEPrnu.
OHepreTudeckne komnnekcbl (OK) u anekTpoTtexHonormyeckune komnnekcbl (3TK) ¢
ycTaHoBKamn Ha 6asze BUO u BAKY. OcHoBHble cxembl OK u I3TK m npuHumMnbl mnx
NCNONb30BaHWS.

lMpoekTupoBaHne cucTteM 3HeprocHabxeHust Ha ocHose BUJ
OcobBeHHOCTM reHepaumm 3Heprum CTaHumsaMm Ha ocHoBe BU3G. XapakTepHbl CyTO4YHbIV
rpadouk Harpyskun aHeprocuctembol. ONTMMM3aumsa paboTbl SHEProcUCTEMBI.
OCHOBHbIE 3Tanbl MPOEKTMPOBAHMSA CXEM YCTAHOBOK W CTaHuun Ha 6ase BNS. McxopHas
nHdopMaLmsa, MeToAbl €e NONYyYEHUS U XPaHEHWS!.
OcCHOBHbIE 3HEPreTUYECKME MapamMeTpbl 3HEProycTaHOBOK M CTaHuui Ha 6ase BUND wu
MeToAbl UX pacyeTa.
Mcnonb3oBaHne cuctem aBTomMaTuUanpoBaHHOro npoektuposanus (CAIP) npu Bbibope u
00OCHOBaHMN MapamMeTpoB 3HEProycTaHOBOK WM CTaHuun Ha 6Gase BWUD. OcobeHHocTn
npoekTnpoBaHusa Marnbix MAC.
ABTOMaTU3NPOBaHHbIE CUCTEMbI Aucrnetyepckoro ynpasneHus (ACLY) B aHepreTuke.
CTpykTypa u cuctema ynpasneHunsi 3HeproobbekTamu B ANEKTPOIHEPreTUKeE.
Mpobnembl 1 NepcnekTVBbl NOBbILWEHUA 3HEProddPEKTUBHOCTM U dHeprocbepexeHns B
chepe KKX n yupexaeHmsx obpasoBaHus.
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