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MNMpoeKT «AnbTepHaTUBHAA IHEpPreTUKa»

Bmecto BBegeHuA
HosocTtn no BU3 (aHanutuka):

Huke Bawemy BHUMaAHUIO Npeaiaraem CTaTblo O Pe30Hax 419 UHBECTULMNA B CONHEYHYHO
reHepaumto B KOJIOHKe, HanucaHHoM ana Sk.ru, AnpekTopa PoccnincKkon accoumnaymm
npeanpuATUN CONHEYHOM SHEPreTMKM AHTOHA YcadeBa.

MNoarotosneHo: Hypuna OTyHumnesa, ObuwecTBeHHbIN poHA, « KOHUCOH», Kblprbi3cTaH
Penaktop — Hyp3aTt AbapipacynoBa, nurzat@unison.kg, www.unison.kg

Mol fAendemcsa ceudemenaMu HAYAAA KOHUA Yyaneso00polHol 3sHepeemuku. Takos nelimmomus
anpensckoli (2015 2.) nybaukayuu azeHmcmea Bloomberg, no O0aHHbLIM KOmMoOpPo20 06bem
npoussedeHHOU U3 80306HO8AAEMbIX UCMOYHUKO8 3Hepauu (BU3) anekmposHepauu npesvicun
y20/1bHY0, He(hMAHYIO U 20308Y10 2eHepayuro smMecme 83smele.

Toyka Heeso3epama, rno 0aHHeiMm Bloomberg, npuwsnace Ha 2013 200, Koe2da U3 80306HO8AAEMbIX
UCMOYHUKO8 8 mMmupe bbian noayvyeH 143 Bm anekmposHepeuu rnpomus 141 «yeneso0opoOHsbix» Bm
(mak & nepsoucmoyHuKe, Mpumeyarue aemopa npoekma «A3»). B HEKOMOPbIX pe2uoHax rnaaHems! npou3sooums
anekmpuyecmso u3 BU3I cmano Oewesne, yem U3 UCKONAeMO20 mMoOrauea, ceudemesibcmsyem
uccnedosaHue MexdyHapoOHo20 azeHmcmaea 80306Hoeansaemoli aHepaemuku (IRENA).

Mmoeau 2013 200a 015 ompacau sHepzemuKu BU3, npusedeHHble 8 nodcyemax Bloomberg New Energy
Finance, Haxo0am ceoe ompaxceHue 8 27106a716HOM CEKMope 371eKmpo3Hep2emuKku U no celi 0eHe.
Temnbl 880008 HOB0U 2eHepayuu Ha ocHose BU3 b6ydym e nocnedyroujue 200bl HO MAKOM MH(e
a2peccusHOM YpoBHE — KAK N0 Mpupocmy ycMaHo8/AeHHOU MOoWwHOCMU, MakK U no obvemy
npueneyeHHvix uHeecmuyul. K npumepy, 6 2014 200y 6binu esedeHbl 8 cmpoli pekopOHbie 41 Bm
Hoeoli conHe4vHoli eeHepayuu, ymo npumepHo Ha 10 % 6onbwe, 4em 2o0om paHee (8 2013 200y 6bino
nocmpoeHo 37 Bm conHevHbix anekmpocmanyuli). A obwuli obvem cosnHeyHol eeHepayuu 8 mupe
ce200HA yyce npesviwaem 180 'Bm. Ha ce2o00HAWHUL 0eHb 8 CO/MHEYHYH IHEeP2emMUKy 80 8cemM mMupe
uHBecmuposaHo yxce bosee 150 mapd donnapos, u excezod0Ho amom obvem ygenuyusaemcs Ha 15 —
20%.

Mo pasHeim oyeHkam, 8 2015 200y oxudaemcsa 8800 8 cmpoli nopadka 50 — 55 Bm conHe4vHol
eeHepayuu. lpu amom ¢hokyc pazsumus cmewaemcs 8 Kumad, MiHOuto u CLLUA, /lamuHcKkyto AMepuKy u
Acbpuky.

CoenacHo npoeHo3y KpynHeliweli mexdyHapodHoU KoHcanmuHzoeol kKomnaHuu IHS, cymmapHas
YCMAHOB/AEHHAA MOWHOCMb CO/HEYHbIX 3AeKmpocmaHyuli 8 mupe moxem docmuys 500 'Bm k 2019
200y. Takum obpasom, pbiHOK 3a bauxcaliwue 5 nem evipacmem Ha 177 %, a cpedHull exce200Hbll
0bbvem 8800a HOBbIX MowHocmeli Ha cosHeyHol sHepauu bydem Ha yposHe 64 Bm (cpedHuli memn
exe200H020 pocma 48 %).

Mo oueHKkam MexidyHapoOHO20 3Hepeemu4ecKo2o a2eHmMcmaed, CO/HeYHAs 3SHep2emuKka cmaHem
KpynHelwum pecypcom obecrieyeHUs Mupoabix nompebHocmeli 8 anekmposHepauu K 2050 200y.
lNadeHue yeH Ha y21e8000P00HOE CbIPbe HE MOsIbKO CE200HHA, HO, noxanyl, yxe HUKO20a He CMoXem
M10671UAMb HA CHUMX(eHUe memMros pa3sumusa saHepzemuku BU3. Xomsa cayyuce oHO name nem HaA3ao,
Koz20a ece 8udbl 3HepeemuKku BU3 npoxodunau nepsyro cmaouto 3KOHOMUYECKO20 U MexHOs102U4ecKo20
co3pesaHus, Oewesds Hegpmb CyuwecmeeHHO repeHecsna b6bl 8peMeHHble PaMKu pacceema uesol
uHOycmpuu — 3Hepeemuku BU3. Ho moyka Heso3sepama yxce npolideHa. Mbel s8udum, KaK ece 8uobl
mpaouyuoHHol 2eHepayuu omcmynarom neped MexHOA02UYECKUM passumuem U cCmpemumesnbHbIM
yoewesneHuem BU3.

Boszbmem 6oz2amele yenesodopodamu OA3, Komopble 80npeKu HAWUM PacripoCmMpaHeHHbIM
npedcmassaeHuam cmassam reped coboli uyenv docmuyb 0oau BUI3 e aHepzobanaHce cmpaHsl KAk
MUHUMYM Ha yposHe 5 % k 2020 200y. B Poccuu amom xce nokasamess K aHA/A02UYHOMY repuody
dosmiceH cocmasume 2,5 %. [Mpusodsa apaymeHmeol 8 M0sb3y COCMOAMENbHOCMU 3058/1€HHbIX M/0HOS,
snacmu OA3, ommeuarom rpexwoe 8ce20, 3KOHOMUYECKYHO COCMAsAAWY mol e CoaHeYHoU
3Hepeemuku. Bedo ewe 8 2008 200y cmoumocms COsHeYHOU 31eKkmpuyeckoli ycmaHoBKU,
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pasmewaemoli Ha meppumopuu OA3, cocmasnana nopsadka 7 doanapos 3a 1 Bm, a 8 2014 200y
cmoumocme aHaso2u4Hol no cocmasy obopydosaHua cucmemeol yxce cmana 1,5 donanapa 3a 1 Bm.
TaKue memnbl CHUMCEHUA CMOUMOCMU CO/MHEYHOU 2eHepauyuu XapakmepHsl 074 ompacau 8 mex
cmpaHax, 20e peaausyromcsa npo2pammel nodoepicku BUI. U makol OuHamukol CHuUMCeHUA
CmMouMocmu He MoXem roxeacmamecs HU 00Ha MPAdUUUOHHAA 2eHepauus.

bosnee moeo, cmoumocme cosHevyHolU u 8emposoli snekmposHepauu 8 nocnedHuUe 08a 2000 yxe
CPABHANACL CO CMOUMOCMbIO MpPaduyuoHHol. K npumepy, 8 mex xe OAI conHeYHaA 31eKmpocmaHyus
mouwHocmeto 100 MBm 2omosa 2apaHmupo8ame nocmasky 3/1eKmposHepauu no hUKCUpoB8aHHOMY Ha
25 nem mapugy — 0,06 0oana. 3a 1 KBm-4, umo conocmagumo 8 MoM pe2uoHe C UeHol Ha 2a308yi0
371eKMpo3sHepauto. Imo AeaeHuUe HA3bI8aemca cemesbiM Napumemom, U OHO YHe Nosy4Yusno WUpOKoe
pacnpocmpaHeHue 8 CLUA, imanuu, FrepmaHuu, MHAuu, FOAP.

B nocnedHee spems (pOKyC paszsumus 3Hepeemuku BMI ece akmusHee cmeuwaemcs u3 Egpornbl 8
Kumali, CLUA, /lamuHckyro Amepukry, Appuky, AnoHuo. B amux cmpaHax aKkmueHo nposoodamcs makx
Ha3bigaemble 00/120CPOYHbIE AYKUUOHbI HO NOCMABKY, 8 YACMHOCMU, CO/MHeYHOU 3aeKkmposaHepauu. Bo
MHO20M 3Mo C8A3AHO C MeM, Ymo 8 smux cmpaHax delicmsyom Hasno0208ble b2omesl Ha BU3 (Ypyeseali),
8bldaromca bcomHsbie Kpedumbl om 20cydapcmeeHHbix baHKos (bpa3uausa), NpuMeHAaemca Ab20MHoe
¢uHaHcuposaHue (Yunu), npodoaxcarom Oelicmeosams UHBECMUUUOHHbIE HA0208ble Kpedumbl U
YyCKopeHHas amopmu3sauyus (CLUA).

Poccua cmoum Ha nopoze omkpsimua 044 ceba HOBOU ompacau, a 8epHee ee 80CCMAHOB/EHUA, MAK
Kak ewe 8 70-e 200bl cosemckas Hay4YHo-npouzeoocmeeHHas 6a3a bbina Ha bosee 8bICOKOM YypPOBHE.
Celivac monbko 8 Haweli cmpaHe 6aa200aps 2ocydapcmeeHHOU ModoepIKe U YaCMHbIM UHBECMUUUAM
CMaAnu rnosAsaAMbCA 8bICOKOMEXHO102UYHbIE MPOoU3800CM8BeHHbIe MOUWHOCMU (8 thespase smo2o 200ad 8
Hosouebokcapcke Ha4Yasaca npomMbilineHHbIl 8bIMyCK CO/MHEeYHbIXx MoOyseli), pocculicKue yveHsble 3a
CPaBHUMEsIbHO KOPOMKUL MPOMEHYMOK 8pemMeHU pa3pabomasnu 6bICOKOI(hGeEKMUBHbIE COMHEYHbIE
anemeHmel ¢ KM He Huxce 20 %, cmposmcsa macuwmabHble CosHeYHble 31eKMpPocCmaHuuu, CyMmMapHas
MouwHocmb Komopesix K 2020 200y 0oaxcHa docmuyb 1,5 TBm. Cpedu Knrovessix hakmopos, 8AUSIULUX
Ha pazsumue sHepeemuku B13 e Poccuu, — co30aHue HO8bIX npou3800Ccma C y4emom 8bICOK020 Crpocd
Ha eeHepupyrouiee 06o0pyo0o8aHuUe (8 OCHOBHOM CO/IHEYHbIE MOOY/U U UHBEPMOpPbI, exe200HbIli 0bbem
omeuyecmeeHHo20 pPbiHKa nopAadka 200 — 240 MBm), pazsumue snekmpocemesoz2o xo3flicmea 01
MOOKM0YeHUA Hoeoli eeHepauyuu U Haaudyue G0CMyrnHbIX U «OAUHHbIX» 30eMHbIX cpedcms. Tekyujue
cmasKu 6AHKOBCKUX Kpedumos cosepuleHHO HerpuemaeMsl 0414 MpoeKkmos aHepaemuKku BU3.
UNcmoYHUK:

22.04.2015, http://sk.ru/news/b/articles/archive/2015/04/22/bolshe-ne-konkurent-tradicionnaya-
generaciya-proigrala-vozobnovlyaemoy-energetike.aspx
15.04.2015, http://www.bloomberg.com/news/articles/2015-04-14/fossil-fuels-just-lost-the-race-

against-renewables

uccnedosaHue MexdyHapodHo20 azeHMcmea 60306Hoensemoli aHepeemuku (IRENA) - Renewable
Power Generation Costs In 2014
http://www.irena.org/DocumentDownloads/Publications/IRENA RE Power Costs 2014 report.pdf

Yyernst HATO mo npumeHeHHI0 "3eIeHO0M SHEPTeTHKH' B BOGHHBIX LIEJISX CTAPTOBAJIM Ha MOJIUTOHE
bakons B Benrpuu. Ilenb MaHeBpOB — H3y4eHHE BO3MOKHOCTEHN HCIOJIb30BaHUS HETPAAUITMOHHBIX
HCTOYHUKOB 3JIEKTPO3HEPTUH U HEProcOeperarox TEXHOIOTHH ISl IIOBBILIEHUS! aBTOHOMUH, B TOM
YHciie OT HOCTaBOK I'OPIOYEro, pa3BEPHYTHIX HA T€ATPE BOCHHBIX IEHCTBHHN CHIL.

"IIporpamma Smart Energy (ymuas snepretrka) HATO sBisieTcst BaxKHBIM (aKTOPOM MHCCHI apMUHU
Oyaymero. OHa CHIKaeT 3aTpaThl U PUCKU BOSHHBIX OINEpalHi, a TAKKE OTMEYaeT UX BIUSIHUE Ha
kiumMat", — 3agBui B 3Toi cBs3u 3amrenceka HATO Copun rokapy.

Kak coo0mmia npecc-ciayx6a HATO B maneBpax Capable Logistician, 4To MOYKHO MEPEeBECTH Kak
"CrocoOHBIN THIJIOBUK'", MPUHUMAIOT yYacTHe OKOJIO 1,7 ThIC. BOEHHBIX U 30 TEXHUYECKHUX IKCIIEPTOB,
KOTOpBIE IPOTECTUPYIOT 0K0JI0 50 eIMHNIl MHHOBAIMOHHOTO 000py10BaHus. B yueHusxX npuHUMaoT
yuactue ueTslpe rocyaapctBa HATO — Ilonba, Benrpus, Yexus u CnoBakus.

B xozme MaHEBPOB UCTIBITAHBI Pa3IMYHbIC IOPTATUBHbIE COJTHEYHBIE U BETPSIHbIE TEHEPATOPBI,
HCIOJBb30BaHUE MUKPOCETEH 1 3HEProcOeperaonmx JamIl AJs MOBBIIEHUS SHeprodd ek THBHOCTH
BOCHHBIX JIarepel 1 MojeBbIX 0a3, a Takke ManorabapuTHbBIE IEPCOHANBHBIEC aKKyMYIISTOPBI IS
MUTaHUS SJIEKTPOOOOPYIOBAHHSI COIAAT.


http://sk.ru/news/b/articles/archive/2015/04/22/bolshe-ne-konkurent-tradicionnaya-generaciya-proigrala-vozobnovlyaemoy-energetike.aspx
http://sk.ru/news/b/articles/archive/2015/04/22/bolshe-ne-konkurent-tradicionnaya-generaciya-proigrala-vozobnovlyaemoy-energetike.aspx
http://www.bloomberg.com/news/articles/2015-04-14/fossil-fuels-just-lost-the-race-against-renewables
http://www.bloomberg.com/news/articles/2015-04-14/fossil-fuels-just-lost-the-race-against-renewables
http://www.irena.org/DocumentDownloads/Publications/IRENA_RE_Power_Costs_2014_report.pdf
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Boennble 0TpabaThIBarOT ASHCTBUS TI0 PEAarnPOBAHMIO HA UPE3BBIYAHBIC CUTYaIlH B MaclITadax
TTOJICBOM BOCHHOM 0a3bl, BKIIIOYAs OTKIIOUCHUS JICKTPUUIECCTBA, 3arPSI3HEHIE BOIBI U TU3EIHHOTO
TOTUTMBA, BBIXOJ] U3 CTPOS IITATHBIX TU3EIbHBIX TEHEPATOPOB M T.1.

IIporpamma Smart Energy HATO mo nmoBbIIIIeHHIO JHEPTOHE3aBUCHMOCTH CBOMX BOCHHBIX B TTOJIEBBIX
ycioBusix Oblna 3amymieHa B 2011 roxy. OHa HarnpaBiieHa HA KOMOMHHPOBaHHOE UCTIOJIB30BaHHE
HETPATUIIMOHHBIX HCTOYHUKOB 3HEPTUHU M SHEPTocOepEeraronnX TeXHOIOTUH.

Hemounuk: 13.06.2015, http://local.com.ua/forum/topic/74999-nato-provodit-uchenija-s-
isnol iom-al

A B 3TO *e BpeMs OyprkyaszHas EBporna mpearaeT cBOUM rpakaaHaM —
Hpunoun «rpex nyJein» (Triple Zero)
— HOJIb SHEPTOMOTPEOICHUS, HOJIb BPEIHBIX BEIOPOCOB, HOJIb 0TX0/10B — ¢ 2021 roaa craHer B
EBpone 06s13aTe/IbHBIM VIS BCeX CTPOUTEIbHBIX MPOEKTOB. DTOr0, B YaCTHOCTH, TpeOyeT
mupektrBa EC 1o sHeprosppekTuBHOCTH 3JaHUN

Triple Zero:
Hyneesoe snepzonompeonenue. Ilpu nomowu 80300H08158eMblX UCMOUHUKOG dHepeuu (BUD) —
CONHYA, 8empa, OUOMONIUBA, peK, NPUIUBOS8, OMIUBO8 U M.0. — YJice Ce200Hs HeKOmopvle

aKmuseHvle 00Ma 6 meyeHue 2004 NPOU3BO0sm dHepauu Oobue, Yem nompeoaaom.
Tonooxcumenvnoco  s¢gpgpexkma  makace  yoaemcss  O00CmMuy¥b  3a  Ccuyem  NPUMEHEHUS.
9Hepeochepecaiouux MexHoN02Ull, KayeCmEeHHOU meniousonayuu nomewenui. Ha cayuail
B03HUKHOBEHUsL nepeboes ¢ COOCMEEHHOU dHepauel 30aHUs 6 pPe3eP8HOM NOpsoKe
nOOKouaomest k obwei cemu u bepym suepeuio u3 nee. QOHAKO 3amem 60368PAUAIONM
obpamno ¢ uznuwkom. I[lo umozam 2o0a camvle coBpemMeHHble AKMUBHbIE 30AHUSL MO2YM
NPUHOCUMb OONOTHUMENLHYIO 8b1200Y.

Hynesoe konuuecmeo epeonvix 6vlopocos. Ilpumenenue suepeocbepecarouyux, a makice
OUOKIUMAMUYECKUX MEXHON02Ull 8 AKMUBHLIX 00MAX 00 MUHUMYMA CHUdCAem 6peoHble OISl
Jooell u oKpyscarouelt cpedbl 8b10POChL (YeaeKUCTbI 2a3, Jemydue OpeanuyecKue eeuecmasa u
m.o.).

Hyneevle omxoovl. AxmugHvie 30aHus, KOMOpble OMCIVICULU CBOU CPOK, OOJNCHbL JIe2KO
OeMOHMUPOBAMBCA, A 6CE KOHCMPYKYUU, COCMOsIUe UCKTIOUUMETbHO U3  IKOIOSUUHBIX
Mamepuanos, OMnpasIsAmscs Ha 8MopudHyio nepepabomky. To ecmv nocie doma ne ocmaemcs
HUKAKUX OMX0008.

NocnegHue HoBocTU: MowHocTe BUI B Mupe 8 2015 roay Bbipocna Ha 8,3 %, 4To aBnaetcA
CaMbIM BbICOKMM MOKa3aTe/ieM 3a BCO UCTOPUIO HabatogeHui. CTaTUCTMKA OCHOBaHa Ha
aHanm3e gaHHbIx 13 13546 Touek 6onee yem 200 cTpaH mupa.

MpoeKkT «AnbTepHaTUBHAA SHEpPreTUuKa»
(poccuiickas nHMUMATMBA)

Camoe Heobxoaumoe B 110601 Nneprog BpemeHun — 3T0 3Heprua. Korga XonogHo — Hy>KHO
Tenno. Korga Xapko — Hy>KHa npoxnaga. Mpu nrobom Buge feATenbHOCTU HYXKHbI
MeXaHUYeCKana U 31IeKTpUYecKan sHeprun. Bce oKpykatolee Hac Hano/IHEHO 3Heprueii.
MpoekKT «AnbTepHaTUBHaA 3HepreTMKa» («Ad») HanpasneH Ha npeobpa3oBaHue sHePrum
Mpupopabl, ANa yayuweHUa XU3HU nlogei, 6es yuwepba ana okpyxatouen cpeabl.

Knumat Poccum onpeaenAaeT NOBbIWEHHYH CE30HHYHO ﬂOTpE6HOCTb POCCHUAH B OTAENbHbIX BUAAX
Heprmn. an OTHOCUTENBbHO CTabuibHOM cnpoce B TeyeHMe BCero roga Ha MEXaHUYECKYHD U
3/IEKTPUYECKYIO SHEePrMn, NeTOM Pe3Ko BO3PacTatoT pacxodbl BoAbl U UCKYCCTBEHHOTO X0/1043, @ 3MMOM
Tenna. yLI,OBﬂETBOpVITb 4YaCTb 3TUX FIOTpE6HOCTel‘/JI MOXHO 3a C4YeT KOMNNAEeKCHOro mcnonb3oBaHWUA
CO/IHEYHOM HEpPrun.


http://local.com.ua/forum/topic/74999-nato-provodit-uchenija-s-ispolzovaniem-altern/
http://local.com.ua/forum/topic/74999-nato-provodit-uchenija-s-ispolzovaniem-altern/
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B npoekte «A3» npeacTaBNeHbl TEXHONOMMM  MCMONb30BaHUA CONHEYHOWM  SHEPTUW,
aKKYMY/IMPOBAaHHON B CO/MHEYHOM CONSHOM Npydy M Tennotbl (Tanol Boabl)/xonoga (nbaa)
KOT/10BaHa A1/1A 6ecnepeboiHoro sHeprocHabxeHmna manbix NnoTpedbuTenei.

3mo mexHono02uu COBMECMHO20 UCNOAb308AHUSA COMHEYHOII 3HepauU U 3Hep2uu, 3anaceHHoll
8 KomsoeaHe, Komopbie Mo2ym obecrnieyums:

Netom: BOAOCHabKeHMe; BbIPaboTKy 3/1EKTPUYECKOM 3Hepruu; BbIPaboTKy
CpegHeTemnepaTypHoOro xonoaa.

3umoii: TennocHabkeHue.

3mo mexHos02uu pa3desnbHO20 UCNOAb308AHUSA COMHEYHOU 3Hepauu U 3Hepauu, 3anaceHHoli 8
KomsoeaHe, Komopbie mo2ym obecneyume:

Netom: cywky Topda, odexabl M 0byBM, Harpes BOAbl M BO3Ayxa; MPOU3BOACTBO 6Huorasa
(bomeTaHa); NpuroToBNeHWE MUY, YAOBNETBOPEHUE (PU3MONOrMUECKUX MOTPEBHOCTEN (NeTHAs
6aHsA); oxnaxaeHue Bo3ayxa.

3umoi: nogorpes Bo3ayxa.

OnpepeneHa sKoHOMMYecKasa 3PPeKTUBHOCTb (pacyeT) cucTembl XON0A0TeNN0CHabKeHMA aNa
cpeaHer nonocbl Poccun, Ha npumepe OMcKol obiactu.

Pa3paboTaHa KOHCTPYKTMBHAA CXemMa MO KOHLUEHTPaLMM OTParKeHHON CO/IHEYHOMN 3Hepruv B
CO/IHEYHbIV CONAHOM NpyA, NO3BOMAOWAA 0becneYnTb YBE/IMYEHME MOCTYMNEHUS CONHEYHOro
M3y4eHNA B MNPYyA B YTPEHHME U BeYepHMe Yacbl B 2 — 5 pas, No CPaBHEHWUIO C OBbIYHbIMMK
KOHLIEHTpaToOpaMu.

BbINO/IHEHbl pacyeTbl, MO MNPEOJ/IOKEHHbIM aBTOPOM  MAaTEMATMYECKMM  3aBUCMMOCTAM
(mogensm) 1 anroputmy, NOCTyneHUA B NPyA, NPAMOro M OTPAXKEHHOro COMIHEYHOrO U3/IyYeHus, a
TaKKe PacCesHHOro COIHEYHOTO U3/IyYEHMUA.

YenoBeyecTBO eKeroaHo notpebnset 7 — 8 mapa TOHH MUHEpPabHbIX PECYPCOB, a BOAbI
pacxoayeTcs, B cpeaHem, 8 — 7 MApA TOHH eXecyToyHo. Hambonblwee notpebieHne Boabl B
Poccum, a 3HAUYMT M IHEPrUN Ha ee MepeKayky, NPUXoAUTCA Ha NeTHUI nepuog. OTmedyeHHan
3aKOHOMEPHOCTb, HECMOTPA Ha KOPOTKOE N1eTo, No3BonseT 6onee NONOBUHbI BOAOCHAGXKEHMA

AN CEeNbCKOro Xo3AicTBa, obecneuymBaTb 3a CYET COJIHEYHOWM 3Hepruu. AKTYaNbHOCTb
BOOOCHAOXKEHMA OT CONHEYHOM 3SHEPrMyv OCHOBBLIBAETCA HA TOM, YTO Yyem 6o/blue CONHEYHOW
3Heprum, Tem 3acylamBee NeTo, a 3HAYUT, TeEM Jierye Hego0CTaTOK eCTeCTBEHHOrO YBAaXKHEHMUA
BOCNONHUTL opoweHnem. Korga e Her ConHua, AOKAM 3anMBAOT YpOXKal, TO HeT
NoTpebHOCTU B OPOLLEHUMN.

3HauuTenbHan vyactb 13 10 MaH HaceneHma Poccum HenpucoegMHEHHAA K 9NEKTPUYECKUM
ceTAM npoxkmeaeT B Cnbupn n Ha JanoHem BocTtoke. OHM NONYYAKOT IHEPTrU0 B OCHOBHOM OT
aBTOHOMHbIX AN3enb-reHepaTtopos Heboblwoi MmowHocTM. Heobxogmumoe ana 3Toro ToNanBoO
3aBO3UTCA U3 Aa/1IEKO PACMOJIOKEHHbIX LLEHTPOB aBTOTPAHCNOPTOM, BOAHBIMW NYTAMM, @ UHOTAA
AaXke BepTo/seTamu, 4YTo AenaeT 3TO TON/IMBO OYeHb AOPOrMM. M3-3a 3TOro He 0cBamBaloTCA ANA
NPOXXMBAHMA N XO3ANCTBEHHOM AEATENbHOCTU }KUBOMUCHENLWINE MECTHOCTHU.

BbipaboTKa aneKTPO3HEPTMN IeTOM Ha 6a3e CONHEYHOro CONAHOrO NPyAa rapaHTUPYeT MasbiM
notpebutensm, becnepeboiiHoe aneKTpocHabeHne B N1060e Bpema CyTOK 4N1A X0N104UNbHOTO
obopypoBaHMa, ocBeTUTENbHbIX NPMHOPOB, BOAOCHAbKeHWNA, MeauLMHCKOro obopyaoBaHus,
pagmoannapaTypbl U 31eKTPobbITOBbIX NPUHOPOB.

Pa3BuTME PbIHOYHbIX OTHOLEHUIM B Poccum npuseglwmnx K TOMy, 4YTO CKOponopTAwMmecs
NPOAYKTbI MUTAaHWA W TEXHONOrMYECKoe Cbipbe Y)Ke He PaCKynatT C «Konec» pesKo
yBE/INYMBAET NOTPEOHOCTb NpomnsBoAMTENEN U NepepaboTYNKOB, B TEN/bIM NEPUOL BPpEMEHMU, B
xonoge. OrpomHble nNpocTopbl Poccumn ¢ HepasBUTOM CETbIO TPAHCMOPTHLIX KOMMYHUKaLWUM
npegonpenenaT HeobxoAMMOCTb WMMETb 3HAYMTesibHble CTPaxoBble 3anacbl MPOAYKTOB
MUTAHMA U TEXHONOTMYECKOrO Cbipbf, XpPaHEHWEe U peanu3auma KOTOPbIX TaKXKe CBA3aHbl CO
3HauMTENbHbIM NoTpebaeHnem xonoaa. MnasHoe NPEMMYLLECTBO MCNONb30BAHUA CONHEYHOWM
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SHeprum NeTom A/1A 3aMOPAKUBAHMA U OXAXKAEHUA COCTOUT B COBNAAEHUU MAKCMMYMOB ee
NOCTYNNEHNA U NOTPebNeHUA WMCKYCCTBEHHOro xosnoga. Mpu 3TOM MpUMeEHEHWE CONHEYHOW
SHeprun pana BbIpaboTKM xonopa 3PPeKTUBHO BABOMHE, TAK KaK PA3yMHO pa3mMelleHHas
NPUEMHaA 4YacTb CO/JIHEYHOM YCTAHOBKW, 3aTeHAA OXxNaxAaemble O06BbEeKTbl, yMeHbluaeT
NOCTyN/IeHMEe B HUX CONIHEYHOTO TeNNa, 1, cneaoBaTeNbHO, NOTPebHOCTb B Xo104€.

Bce cuctembl M ycTaHOBKM npoekta "A3", moryt, npu HeobxogmMmocTu, napannenbHo
paboTaTb, B TOM 4ucC/ie paHHENn BEeCHOM M NO3AHEeN OCEeHblo, KOraa HW3Kasa WMHconauus (B
cpefHen nonoce Poccun), M OT AOPOrUX U AePULUTHBIX TPAAULNOHHbBIX SHeproHocuTenein. OHM
ABNAIOTCA cucTtemamm rapaHTMPOBAHHOIO aHeproobecneyeHumn c Ha4EeXHbIM
pe3sepsupoBaHuem. [na ux 6ecnepeboiiHoi paboTbl He TpebyloTcAa B KayecTBe pes3epsa
OrpOMHble  aKKymynatopbl wuan [ABC  paBHOBENMKOWM  MOLWIHOCTU  (pe3epBMpOBaHUE
akkymynatopamu man ABC noutn Bceraa yABavBaeT KanuTasibHble B/IOXKEHWA, NPU 3TOM,
Hanpumep, Aana pabotel [OBC, He cHumaeTca npobnema opraHuM3auMmM pPas3BEPHYTOro
TON/INBHOTO XO3AWCTBA M [0CTAaBKM B HO/bLUMX KONMYECTBAX CTPOro onpefeneHHoro copra
Tonamea).

B pa3spabaTbiBaeMbIx CMCTEMAX M YCTAHOBKaX pe3epBUPOBaAHME CBOANTCA K NapanieNbHOMY
pa3sMeLLEeHMIO0 Ha HUX GOPCYHOK-TOMOK OTKPbITOro (cBOBGOAHOM0) ropeHuma, YTo npegonpeaenaer
MWHMMA/bHblE KanWTaNbHble 3aTpaTbl MO OPraHM3auuM rapaHTUPOBAHHOrO obecneyeHus
notpebutena ypobHbIMM  BMAAMM  SHEPTMM — MOTOKOM  XKMAKOCTW, MEXaHUYECKOMN,
3/IEKTPUYECKOM, TEMJIOBOMN, NCKYCCTBEHHbIM XO/1040M.

KoHeyHO, ncnonb3oBaHMe B KayecTBe MNPUEMHMKA M akKymynaTopa sHeprum ConHua
CO/IHEYHOro CONAHOro npyga Ttpebyer oTBoA0B 3eman. OAHAKO OHU He TaK BEJINKM,
OTHOCUTENIbHO, He TONIbKO PaBHWUHHbIX BOAOXpaHuauw, MIC, HO Aaxe ropHbIX. Tak Npu naowaan
3epKana sogoxpaHunuwa Hosocmbupckon MC 1072 Km?, roaosas BbipaboTKa 3/1€KTPOIHEPTUM
coctansetr 1678 mnH KBT-4 sanekTposHeprumn, T.e. 1,56 KBT-4 ¢ 1 KB. M BOAOXPaHUAULLE, NPU
cpeaHerogoBomM KoadpdpuumeHTe UCnosib30BaHMA YCTaHOBAEHHOM MOLWHOCTM oKono 40 % (gna
CasHo-LyweHckon MC — 38 KBT-u B rog, ¢ 1 KB. M).

lfennoanekTpocTtaHUMA Ha 6ase CONHEYHOro CONAHOro npyaa no pacyetam byaer
BblpabaTbiBaTb 60nee 60 KBT-4 anekTposHeprum ¢ 1 KB. M 33 neto (OmcK). KOHeYHO, B rOpHbIX
MECTHOCTAX BblpaboTKa 3/1eKTposHeprum ¢ 1 KB. M BOAOXPAHMINLLA HAMHOIO Bblle, YemM Ha
paBHUHHbIX MC, HO TaM U CTOMMOCTb 3EM/IM COBEPLUEHHO ApYyras, a KPOMe TOro MHCoNALMA
6osee BbICOKasi, YTO MOBbLIWAET BbIPAOOTKY 3NEKTPOIHEPTUN TFeANO03NEKTPOCTAHUMEN. Mpu
COOPY!KEHUU COJIHEYHOTO COJIAHOTO MNpyAa YepHo3em (rymyc) He CTAHOBMTCA AHOM
PYKOTBOPHOrO MOPA, @ UCNOb3yeTcA ANA NOBbILWEHMA N1040POANA TEPPUTOPUMN.

Echm mbl paccmoTtpum KybaHb, Kak KUTHULY Poccumn, TO MOXKHO c 6onblion ponem
BEPOATHOCTU MPUHATb, 4YTO XN1ebopob ¢ 1 ra (10000 kB. M) MOAA NOAyYaeT YMUCTbIA A0X0A,
npumepHo, 10000 pybnei (pucosoa, 3anvBaloWMii OBWIMPHbIE MONA BOAOW (KCONHEYHbIN
npya», HO ANA A[pyrux Luenen) HaBepHoOe, CTONbKO Ke). A ecnu Tenepb PaAcCMOTPUM
reIN03N1EeKTPOCTAHLUMIO, B COCTAB KOTOPOM BXOAUT NPy M KOT/NIOBAH CO IbAOM NAOWAAbIO MO
100 KB. M KaKApbli, C KOTOPbIX MOXHO «cobupaTb» 3a neto A0 6000 KBT-4 snekTposHepruun. Mpu
MWHUMANbHOM CTOMMOCTU 3/1IEKTPO3HeprumM no 3 pybns 3a 1 KBTY (3Konornyeckm yumcras
3NeKTpo3Heprua Ha KybaHu JoNKHA CTOUTb J0POXKe, 3@ BAAAU OT umsuamnsaumm no 10 py6. 3a 1
KBT-u, n 6onee), goxon ¢ 200 kKB. m coctasuT 18000 pybnei, unm ecnmn nepesect Ha 1 ra —
900000 pybnen. A ecnn paccmaTpuBaTb OTAE/IbHO COJIHEYHbIN CONSHOM Npyad, UCNONb3yembli
Ana BbIpaboTKM TennoTbl (Harpes BoApbl), TO C NpyAa naowaabito 78,5 KB. M (1 «COTKa» ¢
[OPOXKKOM AN1A KOHLLEHTpaTopa) MOXHO nonyuyutb 3a neto (Omck) 6onee 50 Tbic. KBTY
TennoTbl. Mpn eé MuHMManbHoW ueHe 0,5 py6./KBT-u (oNa AeueHTPanM30BaHHbIX TEPPUTOPUIA
HaZo NpuMHMMaTL 2,5 — 3 pybas 3a 1 KBT-4 TennoTbl) Aoxoa ¢ 1 «coTku» coctasmt 25000 pybnei
(c1ra2,5mnH pybneit).
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CucTteMbl U YCTAaHOBKM NpoeKTa «Ad» npeAHasHauyeHbl ANA 3HEProcHab)keHusa manbix
KOHEeYHbIX noTpebuteneit pasnnUHbIX reorpaduueckux LWUPOT HeobXxoauMbIMKM BUAAMMU
9Hepruu, 3a cYeT UCNO/Ib30BaHUA BO30OHOBAAEMbIX U BTOPUYHbIX TONJIMBHO-3HEPreTUYEeCKUX
pecypcoB, U NPU3BaHbI:

— obecneuntb B Nt060E BpemaA roga, B Ntobyto noroay, ANA ropoaa, cena, NnpeanpuATUA:
COXPAHHOCTb 34aHWUN U COOPYMKEHWUMN, TEXHONOrMYECKOro 06opya0BaHUSA, KUBOTHbIX U NTULbI,
BbIPALLEHHOrO YpO’)KasA, CblpbA W TOTOBbIX WU34enunit (NPOAYyKTOB), a TaKXKe nposeneHue
NMOCEBHOM M YBOPOYHOM;

— obecneunBaTb yaoBneTBOpeHWe GU3NONOTMYECKUX MNOTPEeOHOCTEN 4YesoBeKka B
MUWKPOKAMMATE }KUAULWA U B CAHUTAPHO-MEAULNHCKOM MUHUMYME;

— NoAAepKMBATb TPAHCNOPTHOE COODOLLEHNE B MUHMMA/IBHO A0NYCTUMOM obbeme 3a cyeT
BbIpabOTKM ANA TPAHCNOPTHbIX CpeacTB TonamBa (bMomeTaHa).

Mcnonb3oBaHMe B pPas/inMyHbIX perMoHax Poccum (Mupa) npegnokeHHbIX TeXHOMOruin
reHepMpoBaHMA  HeobXoAMMbIX  BMAOB  3HEPrMn, C  MWUHUMAJSIbHbIM  KONMYECTBOM
TEXHONOTMYECKUX Nepeaenios, CNOCOOHO MOBbLICUTb MX 3SHEPreTUYEeCKUMA CyBepeHuTeT.
CoxpaHUTb KAYecTBO OKPYrKaloLen cpesbl M C034aTb NPUEMIEMble CouMabHble YCI0BUA ANA
NPOXMBAHMA NOAEN.

ABTOp npoeKktra «Ad» — Ocapumi eHHagmn bopucosuy, astop 140 unsobpeteHuint CCCP,
MHXeHep, r. Omck.
E-mail: genboosad@mail.ru, Ten gom. (3812) 60-50-84, mob. 8(962)0434819.
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YacTo BCTaeT BONPOC, HACKOJIbKO Ba*HO SKOHOMUTb 3Hepropecypcbl B Poccun.

OpHO3HAYHOrO OTBETAa Ha 3TO  HEeT, HO COrnacHo [dHeprocbepexkeHne 1
sHeproapdeKkTmBHoCcTb // KommyHanbHble cuctembl 2010. Ne 4. C. 18 — 19] «ueHa» Bonpoca
cnepgyowasn:

® €C/1M B Ballei CTPYKType 3aTpaT OHM 3aHMMAtOT He 6onee 5 — 7 %, 0cobo 3aHMMaTbCA
3TUM He cTouT. OCHOBHble (Mano3aTpaTHble) MEPONPUATUA MPUHECYT Bam OMNpeaesieHHyo
3KOHOMMIO U AyLIEeBHOE CMOKOMCTBUE;

® ec/n aHepropecypcbl 3aHMMaT Ao 15 — 20 % B cTpyKType 3aTpaT — OTHOCUTCA K
3HeprocbepeKeHUo HYXKHO yXKe cepbe3HOo. HyXKHO MpOoBEeCcTM KayecCTBEHHbIN ayAuT U NAOTHO
3aHMMaTbCA Npobaemoir;

® ecnu Bbl B 3aTpatax 6onee 20 — 30 % nnatuTe 3a sHepropecypcbl — Bam CPOYHO
HY)KHO 3aHATbCA 3TOM nNpobsieMoi, NOCKO/IbKY MNpW o4YepegHOM pPocTe LeH Ha ras,
3/IEKTPO3HEPIUIO, TONINBO U T.A4. B HaYase CAedyloLWero roga, B ero 3aBepLlUeHNN Bbl PUCKyeTe
ocTaTbcA 6e3 NpubbiIn. A TO U € yBbITKaMM...

OpHaKo CTpyKTypa 3aTpaT B Poccun onpepenser He Bce.

Tak B Camape, BnactM Kotopoi notpatunm 800 mnH pybneid Ha YCTaHOBKY Y3/10B
yuyeTa, uenbiMmu B utore octanucb auwb 10 % npubopos. MOHATHO, YTO BbIBOAWIN UX U3 CTPOA
3aMHTEpPECOBaHHbIE «AULAY.

JHeprocbepekeHne 3a cyeT yTenaeHue Cyl,ecTBylOLWMX AOMOB B Poccumn He Bcerga
onpasgaHo. lMpn HbIHEWHEM COOTHOLIEHUM LEH HA TOMJMBO WM CTpoMMaTepuanbl, Hawwwu
TemnepaTypHble ycioBuA U 6aHKOBCKME MPOLEHTHI, yTenieHne cteH byaet okynateca ot 40 go
120 net. U KkntoyeBbIM GAKTOPOM OKasbiBAlOTCA He LeHbl, a 6aHKoBcKaa craBka! M TonbKo
Koraa GaHKOBCKaA CTaBKa MOHMMKAeTCcA HuKe 8 % roaoBblX, Pe3Ko BO3pacTaeT PO/ib LEeHbI
TonnuMBa.

N, Tem He meHee, ABMXEHME HAa CMeHy napagurmbl 3KOHOMUKKM — obOpasza eé
CTPYKTYPbI M PYHKLMOHMPOBAHMA B POCCMM HAYaNoChb.

B mae 2010 r. Mpe3naeHTom Poccum nognucaH ykas «06 oueHKke, apdeKkTMBHOCTH
AEeATEeNbHOCTM OPraHoOB WCMNONIHUTENbHON Bnactm cybbektoB PP M opraHOB MeCTHOro
CaMoynpaBieHMAa  TOPOACKMX  OKPYroB M MYHUUMNANbHbIX  paliloHOB B obnactm
sHeprocbepeeHNa W NOBbIWEHUA 3HepreTnyeckor 3dpdeKkTMBHOCTU». B COOTBETCTBUM C
YyKasoMm, co BTopon nonoBuHbl 2010 roga gna oueHKn, spPeKTMBHOCTM AeATENbHOCTM OPraHoB
NCNONHUTENIbHOM BNacTM cybbekToB PP BBOAMTCA pAs AONOAHUTENbHbLIX MOKasatenei. B
YaCTHOCTM — [ONA 3HEepreTUYeCcKUX pPecypcos, NPOU3BOAUMbBIX C WCNOAb30BaHUEM
BO306HOBNAEMbIX UCTOYHUKOB 3Heprumn (BUI), B 06wem ob6beme sHepreTUHECKUX Pecypcos,
NPoOU3BOAUMbIX Ha TeppuUTOpUMN cybbeKTa PP (nokasatenu onpegensiotca aktamu MNpasuTenbcTea
P®).

OTHbIHE noKaszaTtenu sHeproadpPeKTUBHOCTU BOLWIIM B COCTAB CMMUCKA, MO KOTOPOMY,
OTYMUTLIBAKOTCA O CBOEW paboTe rybepHaTOpbl U rNaBbl MyHMUMMNAAbHbIX 06pa3oBaHuUi.

JTOT yKa3s HarnagHoO NOATBEpPXKAAEeT, UTO Yy HAaC — OAMH NyTb: HeobxogMMo (M Kak
MOXHO ObICTpee) Hapady C aKTUBHbIM 3HeprocbepekeHnem pas3BMBaTb 3sHepreTuky BUI
(cerogHs HeTPaAULIMOHHYIO), SHEPreTUKY Ha B6a3e orpomHoro noteHumana BM3. Npeumyuiecrsa
3TOro HanpaBAEHWUA: UX 3anacbl CNOCObHbI obecneynTb yCToOMYMBOE Pa3BUTME OTeYeCTBEHHOM
S3HEpPreTMKM Ha CKOMb YrOAHO O/MTENbHbIN CPOK; yAEeNbHAA CTOMMOCTb 3HEPruu ANA MHOTMUX
aNbTEPHATUBHDBIX  3HEPreTUYECKUX TEXHONOMMI  YXKe CPaBHANACb C  aHAJOTMYHbIMMU,
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XapaKTeEPUCTUKAMN TPASUUMOHHbBIX, U NPOFrHO3MPYETCA UX CYLLECTBEHHOE CHUXEHUe; Tapudbl
Ha 3HEpPruio MNpuM 3TOM He pacTyT, a HAaobOPOT, MOrYT CHUXKATbCA CO BPEMEHEM; CPOKMU
OKYNaemMoCTU CTPOUTENbCTBA afibTEPHATMBHbIX 3N1EKTPOCTaHUMiM B OONbLIMHCTBE C/y4Yaes
MeHblle 6narogapa OTCYTCTBMIO 3aTpaT Ha TOMNAMBO M TPAHCNOPT, S3KOHOMMYECKUN 3ddeKT
TONbKO OT 3amelleHunsa 1 % notpebasemoro cerofHA TOMAMBA COCTaBUT MUHUMYM 1 mapa S.
HefocTaToKk y anbTEPHATMBHbIX 3HEPreTUYECKUX TEXHONOTMI MPAKTUYECKM OOAMH — Manasn
OCBOEHHOCTb.

Monutuka 3HeprocbepekeHUs MNO3BONIUT BbIMIFPATb Bpemsda, Heobxoaumoe ANA
BbIpabOTKN 3HEProaKOHOMMYHbLIX NyTel pas3BuTua. Ceiryac npumeHeHue 6onblimHcTBa BUD
A0POro, HO, UCMONb3yA HAyYHO-TEXHUYECKUE OOCTUNKEHWUA, MOMKHO AOOUTbCA TOro, YTO OHM
6yayT AaBaTb CTONbKO AelleBOM NePBUYHOM SHEPTUK, CKONbKO NoTpebyeTca naaHerTe.

MpeactaBnaeTcA  COBEPLWEHHO  OYEBUAHbIM, 4YTO  AAA  MNOMHOM  OLEHKM
3HeprosdPeKTUBHOCTU IKOHOMMKM HEe TONbKO CTPaHbl, HO W pPermoHa HeobxoAMmo B
KOMMN/eKce paccMmaTpuBaTb TPM OOLLEIKOHOMMYECKMX MOKasaTens U OAUH KOHKPETHbIA
nokKasaTesb.

K nepBbim oTHOCATCA:

e yaenbHaa 3Heproémkoctb BBl no naputeTy noKynatenbHOMW CcNOcobHOCTH
HauMoHaNAbHOM BantoTbl (T y.T./1000 py6. B roa);

e ayweBoe notpebneHme nepBMYHON sHeprum (T y.T./yen. B roa);

e aywieBoe notpebneHne aneKkTpmuyeckon aHeprum (KBT-u/uen. s roa).

YeTBepTbi NoKasatenb — A04a8 BMI B nNpov3BOACTBE 3NEKTPUYECKOM 3SHEPIUU U
notpebsieHnmn (OTNyCcKe) TENNOBOM IHEPTUMN.

Echv  nepBble TpuM nNoOKasatena ABAATCA MNPU3HAHHBIMKU  MEKAYHAPOLHbIM
coobLecTBOM, TO YeTBepTbil Mnokasatenb (aona BMI) Haxoautca Ha CTaaum MpU3HaHMA 3a
py6exom M NoKa eLLé garke He pacCMaTPUBAETCS BCEMM BIACTHbIMM CTPYKTYpamun Poccuu.

AKTyaJ'IbHOCTb MCMNONb30BaHMA BO30OHOBAAEMbIX MICTOYHMKOB

3Heprun ana sHeprocbeperkeHna B Omckon obnactm

B Omckoit obnactu aobblda TOMAMBHO-3HepreTMyeckux pecypcos (TIP) Bepetca B
He3HauYMTeNbHbIX 06beMax, XOTA Havya/bHble CYMMapHble U3B/IeKaemble pecypcbl HedTH 1 rasa
oueHusatoTca B 70 MaH T u 755 mapa m3, cooTBeTcTBeHHO [ MacTenaHos A.M. KOHOMMKa W
3HepreTuKa pernoHoB Poccuiickoin Pepepaumm M.: IkoHoMumKa, 2001. 476 c].

MN3-3a aToro o6nactb McnbiTbiBaeT ocTpbit gednumnt TIP (Tabnmua 1), Topmosawmn eé
pPa3BUTUIO, B TOM YMCNE U3-33 OTCYTCTBMA AEeNCTBEHHON NPOrpammbl MO sHeprocbepeReHuo.

Ta6bnuua 1 - NotpebneHune n nponssoacrso TIP B Omckoi obnactu B 1999 r.

DNeKTposHeprma, MaH KBT-y ras, maH m3 Yronb, TbIC. T
MNoTpebnenune 8860 1520 5134
MpounsBoAacTBo 5945 - -
Pa3BuTne sHeprocbepexkeHUss B perMoHe — TpeboBaHME BPEMEHMU, MOCKOJIbKY B

Hawem desepanbHOM OKpyre OrpoOMHbIMA OTpMLATENbHbIN BanaHCc No NpMpoAHOMY rasy (Tabn.
2).
Tabauua 2 — MpoussogcTtBo U notpebneHne rasa B Cubupckom deaepanbHom

okpyre B 1999 r., MaH m3
Mpon3BoacTso BHyTpeHHee noTpebneHne Canbgo

1106 11898 - 10792
OKpyr HaxoamuTcA NPaKTUYECKM B MOSHOM 3aBMCMMOCTM OT MOCTaBOK rasa, LEHTp
[06bluM  KOTOPOro MeAsIeHHO, HO HeoTBpaTMMO nepemellaetcs Ha fAman. Takaa
obecrneyeHHOCTb TIP, KOHEYHO *Ke, CaMbiM HenpeacKasyeMbiM 06pasom OTparkaeTcs Ha
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HaAEeHOCTM U CTOMMOCTM 3HeproobecneyeHnsa, ocobeHHO paccpesoTOYEHHbIX NoTpebutensax
3HEeprum.

CTOMMOCTb 3Heprum mn 3aTpaT Ha 3HeproobecneyeHne B yAaNEHHbIX MYHULMMNANbHbIX
obpa3oBaHMAX CKnagbiBaeTcA U3  caeayowmx GaKkTopoB: CTPYKTYypbl  GOPMUPOBAHUA
cebectommocT ©n  TapudoB Ha 3INEKTPOIHEPruto; MNPOCTPAHCTBEHHOrO pacnpeaeneHmn
anekTponoTpebieHna; TEeNN0BOM 3aWMTbl 34aHWUM; «nepetonoB» (Tabnuua 3, pUCyHOK 1 m
Tabnuupl 4, 5).

CTpyKTypa dopmunpoBaHmMa cebecToMMocTM M TapudOB HA LEHTPAIN3OBAHHYIO
3NEeKTPO3HEPrn0 TaKOBa, YTO eC/IM NPUHATL cebecToMMOoCTb NPOU3BOACTBA M pacnpeneneHus
aneKTpoaHeprum 3a 100 %, To eé cocTaBaAlOWMe No cTyneHAM obpasoBaHMa byayT cneaytoume
(tabnuua 3).

Tabamua 3 -— Crpyktypa ¢opmupoBaHua cebectoumocti u TapudoB Ha
3aNeKTpo3Hepruio [Mapwykos H.M., Nlebeaes B.M. VICTOUHUKM M cUCTEMBI TenaocHabKeHua ropoaa.
OmcK, Omckas obnactHaa Tunorpagusa, 1999. 168 c]

Homep | ®opmumpoBaHmne cebecToMMOCTM NO CTyneHAM eé obpasoBaHums Hons,
CTyneHun %
1 BbipaboTKa anekTposHeprum 6a3oBbiMU 3NEKTPOCTAHLUAMM 27
2 TpaHCcNopT 31EKTPO3HEPrnmn No cuctemoobpasytowwmm J13M 6
3 TpaHCNopT 1 pacnpeaeneHne 31eKTPOIHEPTUN MO CETAM BbICOKOrO HanpsrKeHUs 12
4 TpaHCNopT 1 pacnpeseneHune 31eKTPO3IHEPTUM NO CETAM CPeAHEro HanpAKeHUs 17
5 TpaHcnopT v pacnpeaeneHme 3N1eKTPO3HEPrMM NO CETAM HU3KOMO HanpaXKeHns 23
6 TexHUYecKnit y4eT 1 pacyeTbl ¢ NoTpebuTensmm 15
Uroro: 100

N3 Tabnaumupl 3 cnepyeT, 4TO €eb6ecTOMMOCTb  BbIPAabOTKM  3NEKTPOIHEPrumn
3IEKTPOCTAHLUMAMMN COCTABASET BCErO OKOJIO ¥4 OT NOAHOM cebecToMMOCTM M 3TO CBA3AHO B
OCHOBHOM C Tem, 4YTtO0 B Poccum ouveHb KpynHble TIC, TOLU, MAC u T1.4. C OrPOMHbLIMMU
pacnpeaenaowmmm CeTAMM.

Tak obwasa NPOTAXKEHHOCTb CENbCKUX pacnpeneMTeNbHbIX 3NEeKTPUYECKUX ceTen B
Omckon obnactu coctanser 41 Tbic. KM (2009 r.). Obuwe KonmyecTBo noTpebutenem
3/IeKTPpo3Heprun 775 Tbic. YncneHHocTb 06CAyXKMBaOWEro nepcoHana oOKoao 2,5 Tbicauu
YyenoBekK.

B pervoHe mMmeeTcs MO HECKO/IbKO COTEH MOCENEeHUM C HaceneHnem He bonee 250
yenosek. CyLLecTByOLLAA CUCTEMA UX NIEKTPOCHAOKEHUA BbINONHEHA, KaK NPaBWUIO, Ha OCHOBE
paguanbHbIX He 3ape3epBMpPOBaHHbIX Uener 6/10 KB M HeHage)kHa, 4YTO NpPMBOAMUT K
NOBbILWEHHbIM 3aTpaTaM MATEPUANbHLIX U TPYAOBbIX PECYpCoB Ha eé aKkcnayaTtaumio. JnuHa
BO3AYLHbIX IMHUIN aNEKTponepenaym COCTaBAAET HECKONIbKO AECATKOB KMIOMETPOB (PUCYHOK
1), a cpegHerogoBas Harpyska noHuxawuwmx TpaHchopmatopoB — 3 — 4 % yCTAaHOBJ/IEHHOM
MOLLHOCTM.

daKTMyecKkMe noTepu 3NEKTPOIHEPTUM B TAKUX CETAX COU3IMEPUMbI C MOJE3HbIM
notpebneHnem. B Hactoswee Bpema NOBbIWEHHbIE 3aTPaTbl HA 3/IEKTPOCHAOXKeHWe 3TUX
NOCeNeHM MOKPbIBAIOTCA 33 CYET UX NepeKpPecTHoro cybcuampoBaHuA ApyrvMmu rpynnamm
notpebutenen nytem yTBepKAeHMA efuMHOro no sHeprocucteme Tapuda Ha 3/MEKTPUYECKYHO
3HEepPrunto anA HaceneHus.
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OfHaKo TaKoe NONOXeHWe ¢
cybcnamnpoBaHuem He MOXKeT
OCTaBaTbCA CKONMb YroAHO  A0ATO,
HEeCMOTpA Ha TOo, 4YTO noTpebneHue
3N1EeKTPO3HEPTUN CeNbCKUMM
KUTENAMM KpaliHe mano.

PucyHOK 1 -
MpocTpaHCcTBEHHOE  pacnpegeneHue
anekTponoTpebneHus (Toukammu
o603HaueHbl noceneHus) [Melepakos
B.A.,, ®epaHuH B.A. WMHHOBaUWOHHbIE

N
o

[N
on

=
o

CpeaHAA MOLHOCTL NoTpebaeHus,

5 ¢ TexHonormn  obecneyeHna  sHepruen
CeNbCKUX noTpebutenen, pacnoNoKeHHbIX
- * Ha tore 3anagHom Cnbupu
Q //TennoaHepretuka. 2009. Ne 6. C. 64 —

0 68]
0 10 20 30 40 50 60 70 Takxe BaXKHbIM
AiAvHa BO3AYWHOW IMHUM INEKTPONEPeAaYn, KM |  opcroaTenbcTeom, BeAyLMM K

pacToumMTensHomy notpebneHuto TIP
Ha cene, 3TO OYeHb HM3Kas TennoBas 3aWuTa CENbCKUX 34aHMK (Tabanua 4), NOCTPOEHHbIX B
3noXy AeleBblX 3HEProHOCUTENEN, YTO NPUBOAUT K Nepepacxoay notpebasemoro Tonamea.

Tabaunua 4 — YpoBeHb Tenn03aLmnTbl CeNbCKUX 34aHUM

YpoBeHb TennosatwmTbl, KOAx/(M2-K-cyT) 260 360 460 660 1300
Jonsa 3paHui 0,08 0,19 0,48 0,18 0,07

MN3-3a 3TOro yaenbHbli pacxon TEMNNOBOM 3HEPrMM Ha OTOMJIEHWE B CE/bCKOM
MEeCTHOCTU B 2 — 5 pa3 npeBOCXOAAT COBPeMEeHHble HOpMaTuBbl. A BeAb AOCTaBKa TOM/NBA B
yAaneHHble MOCENEeHUA CBA3aHA C MOBbIWEHHbIM PAacxoaoM (GUHAHCOBLIX M MaTepuanbHbIX
pecypcos.

JleTom paboTa MyHMUMNANbHBIX KOTENbHbIX O4YeHb HeapdeKTuBHa. KoapduumeHT
MCNONb30BaHMA YCTaHOBAEHHON MOLLLHOCTM MablX KOTeNbHbIX HEBbICOK — He 6onee 20 — 30 %.
B cnyyae otcytctBMA pasbopa ropsyen BoAbl, OHA, OCTbIBaA B TenjoTpaccax, rpeeT TO/bKO
ynuuy. B aTo nepunos BpeMeHun NpUCyTCTBYET, TaK Ha3blBaeMblil NETHUI «NepeTon».

TexHoNnorMyeckne nepepbiBbl B TEM/NOCHAOXEHUM TakKe He paelwwesbl. YaenbHbln
pacxof YCNOBHOrO TOM/MBA Ha PAcTOMKy MapoBbIX KOT/IOB M3 XONOAHOrO COCTOAHMA (mocne
6onee 12 yacoB NPOCTOA NOCAE OCTAHOBA KOT/1a NPOAOIKUTEIbHOCTb €ro PACTONKMU COCTaBAAET
3 uaca) by, kr/TOx, onpepensetca no ¢dopmyne [/lebeges B.M. OnpeneneHue TexHWKo-

SKOHOMMWYECKMX MOKasaTesel Mo 3aTpaTHbIM CTaTbsAM Tapuda Ha OTMYCKAEMYIO TEMJIOBYID SHEPruto
NPOMbIL/IEHHO-0TONUTE/IbHBIMU KOTeNbHbIMU: YuebHoe nocobue / B.M. Jlebeaes, B.B. OBCAHHMKOB,
0.A.YcmaHoB, B.[.BopoHuH, E.M.PoxKkoBa; OMCKUIA roc. yH-T nyTei coobuieHma. Omck, 1999. 94 ¢.165]:

¥ n*B¥t
B = P
y QE T 4
KO @
roe n® — Konmuectso paCcTonokK Wn3 XONO0A4HOro COCTOAHWMA 3a COOTBGTCTBYI‘OLLI,VIVI

nepuog; B;f — pacxof, yC/IOBHOrO TOMN/IMBA Ha OAHY PacTOMNKY KOT/Ia U3 XON0AHOro COCTOAHMUA,
Kr; T, — uncno yacos paboTbl KOTNa B COOTBETCTBYIOLEM PacyeTHOM Nepuoje; t — YMCio Yacos
paboTbl KOTNA B PAaCTOMNOYHOM PEXKMME, Y.

B cBsA3n ¢ 3TMm npuBeaem pesynbTaTbl MccienoBaHus AbpamoBbix [A6pamos An.A.,
AbpamoB AH.A. JKOHOMMYeCKan 3GEKTUBHOCTb HANAAKMN LLEeHTPaAbHbIX KOTE/IbHbIX PAaMOHHbIX LLEHTPOB
Omckoit obnactn //dHeprocbeperkeHne n 3aHepretmka Omckoi obnactn. Ne3. 2005. C. 91 -96], B
YaCTHOCTM, AlaHHbIe Mo «nepeTony» B palueHTpax Omckol obnactu (Tabaunua 5)



12

Tabauua 5 — [laHHble COCTOAHUA TENJIOCHAGXXEHUA OT LLeHTPA/IbHOW KOTe/IbHOM
paiiueHTpoB OmcKoit o6nactm (macwTab ueH 2005 r.)

HanmeHoBaHMe | MpoaoaKUTENbHOCTb «NEepeTonay, 3aTpaTbl Ha TONAMBO B Nepuoa,
panoHHOro Y «nepetona», Tbic. py6.
LeHTpa Hanunuune ropsayero BogocHab»KeHuA

ecTb HeT ecTb HeT
A3oBO 5020 1294 1775 457
Ha3sbiBaeBCK 4963 1146 6922 1598
MocTaBKa 4604 1169 4057 1030
Yepnak 4498 1439 6050 1935

Ucxopa w3 paHHbIX Tabnauubl 5 neTHee ropavee BOAOCHAbXKeHME, KaK MUHUMYM B 2
pasa Bbllle, MO CPAaBHEHMIO CO CTOMMOCTb TEMNI0BOM SHEPIUM, NPU PaboTe KOTeIbHON 3UMOIA.

370 cornacyetca ¢ gaHHbimK ®.A. Monmsoapl [Moamnsoga ®.A.OnTummsauma KM cucremsi
TennocHabxeHuna / ®.A. Monnsoaa // MpombliwneHHas sHepreTuka. 2009. Ne 5. C. 31 — 38] ansa
TennoceTen LLEHTPANM30BaHHOIO TeN/IOCHabXKeHMA, NpuM Manom pacxoge TennoHocutens &,
kKorga G — 0 KNJ tennocetn (N..) ctpemutca K Hynto. CyuwiectsyeT PUKCMPOBAHHAA TOYKa
MWHUMaNbHOro pacxoaa G,,;., B Kotopon 1. . = 0. Mpu manon nogaye Boapl no Tpybe, Korga
TemnepaTypa HapyXHOro BO34yxa NAKCOBaA WM pas3bop ropAayYen BoAbl Man (HOYbKD OH
cHmKaetca Ao 5 — 10 % pacyeTHOro 3HayeHuna [batyxtuH A.I.BanAHME NPOTANKEHHOCTU TEM/IOBbIX
ceTeil Ha peMMbl OTMycKa TenaoTbl oT T3, ¢ ydyeTom OyHKUMOHMPOBaHUA poTtpebutenenn / A.l.
BatyxtuH, O.E. KynpuaHos // MpomblwneHHasa 3HepreTuka. 2005. Ne 5. C. 39 — 41]), oHa npocTo
OCTbIBaET, He ycneB A0MTU A0 noTpebuTtena (orpaHmndyeHune GyHKummn KMNL «cHU3Y»).

Tak npu Hapy»KHOM Temnepatype MmuHyc 5 °C, 1, . = 0,9 npu naoc 8 °C .. = 0,67,
Takum obpasom, KMNJ, cetn cHuKaeTcs Ha 33 %.

B KOMBMHWMPOBAHHbLIX  CUCTEMAX  TEMJOCHAOXKEHMA  OTMEYaeTcA  «U3N10M»
TemnepaTypHoro rpaduka. 3To ob6bACHAETCA HeobxoanMmocTbto cornacHo CHulM 2.04.01 — 85
MMeTb TemnepaTypy ropadyeit Boabl B mectax pasbopa 60 °C npu oTtkpbiTont M 50 °C npwm
3aKpbITOM cUCTEMAX TeNA0CHabXKeHUsA. [PoNCXoaANT KMEPETON» XKU/bIX MOMELLEHMUN, MOCKObKY
TemnepaTtypy BoAbl B Nogatoliem Tpybonposoae HeobxoaMMo Noadep KMBaTb paBHon 65 °C, a
B obpaTHom 45 °C. YmeHbluaetca apdeKTnusHocTM Tennocet ao 1. . = 0,535,

M3 npuBeneHHOro Bbllle BbITEKAET, YTO CTpaTerMyeckoe pa3Butue sHeprocbepekeHua
Omckoi 061acTv HeobxoANMMO CBA3bIBATb C LUMPOKMM MCNOAb30BaHMeEM B3 1 BTopuyHbIX TIP.

MpeanpvHMMmaemble  paHee MOMbITKM  CHU3UTb  cebecToMmocTb He  TONbKO
3NEeKTPO3HEPrMM, HO U TEMNOBON IHEPrMM 33 CHET pacnpeseneHHON TONIMBHOW IHEPreTUKN B
CUNY U3BECTHbIX MPUYUH He Bblnn peanm3oBaHbl.

Mpu3payHocTb ycnexa «b6oraTbix» CTpaH BnepBble CTajia NOHATHOW Nocne NepBoro
aHepreTMyeckoro Kpusmca 1973 r. Toraa e CTana O4YeBMOAHOW WU poOnb
aHepropecypcocbeperKeHus, Kak MNepBoro, M MOKa eAUHCTBEHHOr0 NOHATHOrO, YCA0BMA
COXPaHEHWUA OTHOCUTENbHO YCTOMYNMBOrO SKOHOMUYECKOTO Pa3BUTHUA.

Mo Bcen BMOMMOCTW, WCNONb3YyA WCTOPMYECKUIM ONbIT M  GaKTbl, AHANOTUYHblE
npuBeAeHHbIM Bbllle, pyKOoBOACTBO cTpaH EC Tenepb paccmaTpuBaeT pa3BUTME SHEpPreTuku
BMD Kak ocHOBY TpeTbeln TexHo/ornyeckom pesontounun. He 3pa B EBpone ogHUM 13 ycnosum
BCTyN/ieHUsA cTpaH BoctouyHon Esponbl B EC aBnsieTca goctukeHue aonu sHepretuku BUI B
obLem TonIMBHO-3HepreTndeckom banaHce cTpaHbl 8 %.

MpenmywiectBa MCMNONb30BaHUA CONHEYHOW 3SHEpPrmn, mn eé
NPOU3BOAHbIX B Manon saHepreTuke OmcKkom obnactm
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Ecan mbl obpaTumca K nutepatype, TO TEXHUYECKUI NoTeHuMan Yactm snagos BN B
Poccum orpomeH. MNoTeHuMan, KOTOpPbIA MOXET ObiTb peasn3oBaH Ha COBPEMEHHOM YPOBHE
pa3BUTMA TeXHUKM B Poccum coctaBnaet 4,6 mapg T y. T. 910 B 5 pa3 6onbwe obuwero
aHepronoTpebneHns. Ecnm rosBoputb 0 uudpax Mo pasAnYHbIM Bugam BUD, To OHM
npeacrtassieHbl B Tabnvue 6 M3 UCTOYHUKA [AnekceeHko C.B. HeTpaauumoHHas SHepreTMKa u
aHepropecypcocbepexeHue / C.B. AnekceeHKko // NHHoBauuu TexHonorum PeweHuna. 2006. Ne 3. C. 36 —
39.] 1 [DHepreTuKa, sKonorua, sHeprocbepexeHne, TpaHcnopt [Tekcrt]: yu. 1 / noa pea. B.M. Fopenosa,
C.B. Kypaenesa, B.A. Tnywey. — Omck: WpTbliwckun duamnan SAroy BMNO «HoBocubupcKas
rocygapcTBeHHas akagemusa BogHoro TpaHcnopTa», 2007. — 265 c. (TpyAab! 3-1 meXayHapoAHOM Hayy.-
TexH. KoHd., 5 — 8 nioHa 2007)].

Tabauuya 6 — TexHuueckuit noteHuman BU3 B Poccum (UHcTuTyT Tennodpusumku CO
PAH, r. HoBocu6upck)

BN TexHUYeckuit noTeHunan, MaH T

Y. T.

ConHe4yHana sHeprma 2300

BeTpoBas sHeprua 2000

l[eoTepmanbHada sHeprua 180

JHeprma manbiX BOOOTOKOB 125

HunskonoTteHuManbHOE TENNO 115

Brnomacca 53

Kak cnepyeTr u3 Tabnuupl 6 gna Poccum TexHMYEecKue noTeHuuanbl CO/IHEYHON U
BETPOBOW 3HEPrUM Ha NOPALOK NPEBOCXOAAT OCTa/IbHble BUAbI BUD.

K cepbe3Hbim HegocCTaTKam 3TuX BUD, orpaHMumMBalOWmMX UX LUMPOKOE MpaKTUYecKoe
npMMeHeHMe, OTHOCATCA HEBbICOKAA NIOTHOCTb SHEPreTUYECKUX NOTOKOB U X HEMOCTOAHCTBO
BO BPeMEHM U1, KaK cneacTBMe 3TOro, Heob6XxoANMMOCTb 3Ha4YUTE/bHbIX 3aTpaT Ha obopyaoBaHue,
obecneumBatoLee cbop, akkymynnposaHue n npeobpasoBaHMe SHEPTUN.

TaK, Hanpumep, NAOTHOCTb MOTOKA CO/THEYHOro M3NYYEHUA Ha NMOBEPXHOCTb 3eM/IM B
nonfeHb ACHOTO AHA COCTaBAAET Bcero okono 1 KBT/M?, a ero cpeaHerofoBoe 3HauveHue (C
YY4ETOM CEe30HHbIX M NOroAHbIX KonebaHui) Ana caMblX COHEYHbIX PAaOHOB 3€MHOrO LWapa He
npesbiwaet 250 Bt/m? (ana cpeaHeit nonockl Poccumn 120 Bt/m?).

CpenHAa yaenbHaa NAOTHOCTb 3HEPrMM BeTpa, KaK MNpaBuMaO, He npesbillaer
HECKONbKMX coTeH BT/m2. Tak npu ckopoctu BeTpa 10 m/c yaenbHas NJ10THOCTb MOTOKA 3HEPrnm
(E = %pV3, p — nnoTHoOCTb BO3Ayxa, V — CKOpoCTb BeTpa) npmbansutensHo pasHa 500 Bt/m?2.

MAOTHOCTb 3HEPrMM BOAHOrO NOTOKa, MMEIOLWEro CKOPOCTb 1 M/c, TaKxKe cocTasnaer
Bcero okono 500 BT/M2. [1na cpasHeHUsa yKaxcem, Ymo rnaomHOCMb mena068020 MOMOKA Ha
CMeHKax moriKu rnaposo2o komsaa 0ocmua2aem HeCcKos1bKUX cOmeH KBm/m?.

OAHaKo, HeCMOTpA Ha 3TO, TEXHONOTUM WMCNONBL30BaHMA 3TUX BMAOB BWMI aKTMBHO
pa3BMBAIOTCA BO MHOMMX CTPaHaxX MMpPa, MHOTME U3 HUX AOCTUIIM KOMMEPYECKON 3PEnocTn U
YCNEeLWHO KOHKYPUPYIOT Ha PbIHKE 3HEpreTMyeckux ycayr, B TOM 4ucie npu npou3BOACTBE
3NIEKTPUYECKON 3Heprnn. XoTa HeyCcTOMYMBOCTb BETpa NpMBOAUT K HeobxoaumocTu
NpUMeHEeHUA CPeaCcTB aKKYMYNALIMM SHEPTUU, YTO YA0POXKAET YCTAHOBKY, M B LLEIOM CTOMMOCTb
noslyyaemoM 3SHeprunm OKasbiBaeTcA Bblle, YemM Ha ruapoanekTpoctaHumax (MC) w
TEen/I03/IeKTPOCTAHLUAX.

Mpn COBPEMEHHbIX a3pPOAMHAMMYECKM COBEPLUEHHbIX BMHTAaxX M npeobpasyrowmx
ycTpoicTeax 2,6-10° m2 ppoHTa BeTpa moryT gaTb mowHocTb 150 MBT npu nwo6oi ckopocTu
BeTpa, npesblwatower 6 — 8 m/c. O6bIMHO B MMPOBOIM NPAKTUKE MPUHATO CYMTaTb, YTO €CAu
cpeaHeroaoBasa CKOPOCTb BETPa B aHHOM MECTHOCTM NpeBblwaeT 5 — 6 m/c, To Ucnonb3oBaHue
BETPO3/IEKTPUYECKUX YCTAHOBOK (BIY) Ha TeppuTOopMm NepcnekTmsBHO.
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K ocobeHHOCTAM 3Tux BMA0B BMI OTHOCMTCA TO, 4TO OHM B MaKCMMa/JbHOM CBOEM
NPOABAEHNM KaK Obl «3aTEHAOT» APYr ApYyra, 0cCOB6eHHO B IeTHUI Nnepuos. Tak, ecnm CUNbHbIN
BETEP, NPM NepemMeHe norodbl, TO 06bIYHO 60/blaA 061a4HOCTb U MEHbLLE UHCONALUSA, a NPU
cnabom BeTpe — 60/iblle MHTEHCMBHOCTb CO/HEYHOrO M3nyyeHua. Mpu conHevyHoON noroae,
Korga HeT 06/1aKoB, 06bIYHO He ObiBaeT CU/bHbIX BETPOB. [nTenbHas KapKas (6e3 goxaen)
noroga, NpakTuyeckn bGespeTpeHHas, cnocobcTByeT 06pPa3OBaHUIO CMOra, YMEHbLUaeT CTOK
pekK, a 3Ha4YnT 1 BbIpaboTKy aneKkTposHeprnm Ha MNIC.

Bo Bpemsa A0XAA MNOCKME CONHEYHble KOMEKTOpPbl BbICTPO oxnaxaatorca. A nocne
[OXAA, KOrda BO34yX OYMLLEH OT MblAM U a3pP030/eN, UHCONAUMA MNOBbIWEHA, MOCKONbKY
NNOTHOCTb BAAXHOrO BO34yXa MeHblUe, Yem CyXxoro, MpPuM OAMHAKOBLIX YCNOBMUAX, T.K.
MOJIEKY/IAPHAA Macca NapoB BOAbl MEHbLUEe, YemM CPeAHAA MOJIEKYyNApPHAA macca BO34yXa,
«pabotocnocobHOCTb» BeTpa NoHWXKaetrca. Cuna BeTpa BAMAET Ha  BO3MOMKHOCTb
renMoobopyoBaHMA NPUHMMATb U COXPaHATb aKKYMY/IMPOBAHHYIO CO/HEYHYHO 3Hepruio. Tak
yem cuabHee BeTep, Tem bonblue NoTepu Tenia M3 NIOCKUX COMHEYHbIX KOIIEKTOPOB, a TaKXe
MEHbLLEE KOIMYECTBO CO/THEYHOIO U3/TyYEHUN NPOHMKAET B CO/THEYHbIN CONAHOM NpYA.

Ecnn Hebo obnayHoe, TO BoAa (TENIOHOCUTENb) B MIOCKOM CO/IHEYHOM KONNEKTOpe,

Korga Co/nHuUe «BbIXOAMT» M3-33 Tyd Ha HENpPOAO/IKMTE/NbHOE Bpema He Bcerga ycneer
HarpeTbca [0 paboyein TemnepaTypbl. MMosTomy Korga CoNHUE «3axoamuT» 33  Tyuyy,
TENNOHOCUTENb OCTbIBAeT, 6€3 aKKyMynMpoBaHWUA TEnNoTbl, Hanpumep, BOAAHbIM Hakom-
akkymynsatopom. [pu onpegeneHHoW nNepuoguYyHOCTM  YepedoBaHMA  COJIHEYHbIX WU
NMacMypPHbIX NEPUOAOB B TEYEHWNE AHA AKKYMYNATOP MOXKET U He BOCMOJ/IHUTbL 3anac TenaoTbl.

Ecnn n3noxeHHoe Bbille COOTHECTU C TeppuTopuamMmMu, TO, HeCOMHeHHO, Ha Cesepe
noTeHuMan sSHeprum BeTpa MHOrOKpPaTHO Bbille, YemM B cpeaHen nonoce Poccum, a CONHEUHbIN
HA060poT, HUXKe, Yem, Hanpumep, B OMmckou obnactu.

B HanpaBneHWM 3SKOHOMMM 3SHepreTMyeckMx pecypcoB B Poccum  penarotca
onpeaeneHHble Wwarn no pasBmUTUIO U FreoTeEPMaAIbHOM SHEPTETUKN HA PAaBHUHHbIX TEPPUTOPUAX,
roe OTCYTCTBYET BY/IKAaHMYECKaa AeATeNbHOCTb, B 4YacTHOCTM B Omckoi obnactu. Bcero B
pernoHe pasBesaHO OKO0 COTHU TePMabHbIX NOA3EMHbIX MCTOYHUKOB, KOTOPblE MOXHO Obl/10
6bl MCNONb30BaTb KaK B KOMMYHa/bHbIX, Tak WU B MPOMbILW/IEHHbIX UenAax. MCTOYHUKM
pacno/sioXeHbl Ha ryburHe 600 — 900 M ¢ TemMnepaTypomr Ha YCTbe CKBaXMHbI cabile 60 °C.

OaHaKo NpU OCBOEHUM 3TUX FEOTEPMA/IbHbIN MECTOPOXAEHMUN Obll AOCTUIHYT NNULLb
KPaTKOBPEMEHHbI NONOXKUTENbHbIN Pe3yabTaT, He NPUBEALUNIA K OKYNAaeMOCTU KanBAOXKEHUN.
Tak B cene YnctoBo OKOHEWHMKOBCKOroO MyHMUMNAnAbHOro o6pasoBaHuMA, reoTepmasnbHasn
KOTe/IbHaA MoATBEPAMA B MOPO3bl CBOK 3PGEKTUBHOCTb TOMILKO B MEPUOL MyCKa M CPOKa
3KCN/lyaTaunmM B TeYEHWEe BCEro HEeCKOJIbKMX neT. B 3ToT nepuopn reotepmanbHasa KoTesibHasA
No3BO/INMNAQ  3HAUUTENbHO CIKOHOMMUTb AeHbrM  OKOHELWHWKOBCKOrO  MYHWULUMMNANIbHOrO
obpasoBaHuA. B cenax, rae oo atoro paboTtann masyTHble KoTenbHble, no ueHam 2010 roga 1
lkan obxoamnacb B 2600 pybsen. A cTOMMOCTb Ten/sia OT TepManbHbIX Bof cocTasuna 1600
pybneit 3a [Kan. 3a OTONUTENbHbIN CE30H reoTepMasnibHasa KoTesbHaa CIKOHoMMAA broaxeTy 1,7
MAH pybnei. Mpn TakMx NoOKasaTensax OHa AOMKHa Oblna oKynutbea 3a 7 — 8 net. OAHAKo
ceiiyac cuTyaumna M3MeHUNACb, MOCKO/bKY «MPOU3BOAUTENBHOCTb» reOTEPMaNbHOM CKBAXKMHbI
Hayana nagatb. M macwtabHoe 0CcBOEHME re0TePMasIbHOrO MECTOPOKAEHUA OTI0XKEHO.

leoTepmanbHas KoTenbHaa B cene YnctoBo Hbina noctpoeHa B 2006 rogy B pamKax
pPervMoHanbHOM MpPOrpammbl  OCBOEHMA  aNnbTEPHATUBHbLIX  TEMNJOUCTOYHMKOB. Ha eé
CTpOUTEeNbCTBO 6bINO NOTPaYeHo 16 MaH pybnen ns obnactHoro 6roaxKeTa. Mpy 3TOM CTPYKTypa
3aTpaT Ha TennocHabxeHne B cene KapauHanbHO nameHunacb. bonee 50 % pacxopgos — 370
3NeKTPOo3Heprua, Kotopaa npuxoamuT no J13M. OctanbHoe — 3apaboTHas nnaTta NepcoHana,
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obcnyKmBatoLWero KotenbHyto. B cene He ctano npobnem ¢ Tem, 3aBe3NM UAW He 3aBe3U
Ma3yT. Boga c temnepatypoi 70 °C nocrtynana npamMo uU3-nog 3eMau. ITO, KOHEYHO e, OYEHb
Ba)KHO. B 06pa3oBaHUM AecATKM nocenkosB Haxoaatcs B 130 Km oT obnacTHoro ueHTpa n 8 100
KM OT XenesHo poporn [Measepes A. TepmanbHOoe OTOMJEHWE [0Ka3alao CBOKO
spdextTnBHocTb/ A. Mease aes //IHeprocbeperkenune 8 Cubupu. 2010. Ne 1. C. 92 — 93].

MageHne «NpPomn3BOAMTENBHOCTU» FEeOTEPMAsIbHbIX CKBaXMH npucylie 60AbLIMHCTBY
MecTopoXaeHu. Tak aHanu3 paboTbl reoTepmasnbHbIX SNENKTPOCTaHUMM B HoBol 3enananu m
UTannum nokasan, 4to cCO BPeMeHeM NagaloT AaB/ieHWME W TemnepaTypa B CKBaXMHe M B
OTAE/IbHbIX MECTHOCTAX 3HauuTeNIbHO OocefaeT MOBEPXHOCTb 3eMJIM BOKPYT CKBaXMHbl Ha
naowaamM npuMepHo 6  KM2, @  nNpoM3BOAUTE/NIbHOCTb  CKBaKMHbI  ybBblBaeT  no
S3KCMOHEHUMaIbHOMY 3aKOHY. IJTO MOATBepXpaeTtcAa wuccnegosaHma [OagbkmHa H0.4. u
MNapwuiickoro H0.M. [Aaabkuu H0.4., Mapuiickuii K0.M. U3BneyeHune n ncnoib3osaHue tenia 3emau. ..
1997].

9Tn gBa Npumepa MCnonb3oBaHUA B3 HarnagHO NOKa3biBaloT, KAKMM B3BELUEHHbIM
OONKeH bbITb BbIOOP MCNONb30BaHMA AONOMHAOWMX ApYyr Apyra BUI, Kak Ha permoHasbHOM,
TaK M Ha MYHULMNANAbHOM ypPOBHE. CHMXKEHMe TeNN00TA4a4M reoTePpMaibHO UCTOYHUKA HaBOAUT
Ha MbIC/Ib BO3MOXHOCTU €ro KpalHe OrpaHMYeHHOro Mcnosb3oBaHMAa B Omckon obnactu
TONbKO B 3MMHWA Nepuos, BO3/IOKMB Ha CO/NIHEYHYKD 3SHEpPreTuKy, U B OTAEeNbHbIX
MYHULMNAAbHbIX 06pa30BaHUAX AOMOJAHUTENBHO HAa SHEPIUI0 BeTpa LWMPOKoe obecneyeHune
notpebuTtenen NeTom TeNI0BOWN N INEKTPUYECKOM SHEPTMEN N OFPaHUYEHHO 3MMOMN.

CoNHeYHbIn  conAHoOM  npyA  Kak  6as30Bbld  3/1eMEHT
MCnonb3oBaHmMA 3Heprum ConHUA B YCTAHOBKAX M CUCTEMAX MaJion

OHEPreTnKu

BO3MOHOCTb CamMoro LMPOKOrO MCMNONb30BaHWSA COJIHEYHOW 3Hepruu (paguauum)
Nnetom B cpeaHei nonoce Poccum, B Tom uncne B OMCKoM 061acTu, He Bbi3bIBAET COMHEHMUA,
ncxoan 13 eé 3HaYeHun.

JeTanbHble uccnenoBaHnAa nocnegHero BpemeHu cneumanmnctoB MHCTUTYTa BbICOKUX
Temnepatyp PAH (B Tom uncne ¢ ucnonb3oBaHMEM CNYTHMKOBLIX AaHHbIX NASA) nokasanu, 4yto
6onee 60 % TeppuTopuM Poccuum, BKAKOYAs MHOTME CEBEpHbIe PAMOHbI, XapaKTepusylTcs
CYLW,ECTBEHHbIMM CPeAHEroA0BbIM NOCTYMNIEHNEM CONHEYHOMN aHeprum 3,5 — 4,5 KBT-u/m? aeHb.

Hanbonee «conHeuyHbIMM» ABNAIOTCA pervoHbl JanbHero Boctoka, Kpome KamuaTtku, m
tor Cnbupwm (ot 4,5 Ao 5,0 KBT-u/m? geHb). A 6onblas yactb Cbupm, Bratoyas AKyTHIO, (00 62 —
65° ceBepHOI WMPOTbI) MO CPEAHEro40BOMY MOCTYMNEHUIO COTHEYHOM paamaLmMmM OTHOCATCA K
TOM e 30He, 4TO 1 paioHbl CesepHoro Kaskasa u Coun (4,0 — 4,5 kKBT-4/m? aeHb)

B uenom, TeEXHMYECKMN NOTEHLMAN COJIHEYHON 3Heprun B Poccum npumepHo B ABa
pa3a npeBblllaeT CerogHAlHee, CyMMapHoe 3HepronotTpebneHne no cTpaHe. [pwm
pPacCMOTPEHUM TEXHUYECKOrO MOTEHUMANa MCNOAb30BaHMA CONHEYHOM 3SHEPruM Ha tore
3anagHon Cnbupu B KoHue XX BEKa UCXOAMAWN U3 TeX TEXHONOTMYECKMX PeLueHUN, KoTopble
npumeHanucb Ha 35 — 40 wupoTax Tepputopumn CCCP. Fae oTanunTENbHBIM NPU3HAKOM Obin U
octaetca 6onee NpPoAO/IKUTENbHBLIA (MO Ko/AMYecTBy AHEN B roay) nepuoja, nosbllleHHOW
MHCONALWUM, NPU NPAKTUYECKN OAMHAKOBbLIX 3HAYeHUAX B JieTHMe mecAubl. OaHaKo, B
HacTosllee Bpems, Ha 6a3e CONHEYHbIX CONAHbIX Npyaos, Ana 50 — 60° ceBepHOW WMPOTHI
pa3paboTaHbl HOBblE TEXHONOMMWU. ITU TEXHONOIMMKU, UCMNONb3YIOT HE OAHY TOJIbKO COJIHEYHYIO
3Heprmn, HO W e€ npou3BoAHble (B  YACTHOCTM  HEWUCNONb30BAHHYH  TEMnJoTy
TEPMOAMHAMUYECKOTrO LMKNA), YTO NO3BONAET BblpabaTbiBaTb, C CYLLECTBEHHbIM CHUMKEHUEM
3MMOM, 3SHEeprui Kpyrabld rod  WAM  3anacaTb, Hanpumep, nocpeactsom 6uorasa,
BblpabaTbiBaeMOoro 414 3MMHEro nepmMoaa NeTom C UCMOJIb30BAaHMEM CONIHEYHOM 3Heprun. [a u
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CaM COJIHEYHbIA CONSIHOW Mpyn, 3MMOW MOMHO MCMNONb30BaTb KaK MCTOYHMK (aKKymynatop)
HM3KONOTEHLMANbHON TENAOTbl ANA MOBbIWEHMA TemMMepaTypbl Napa xAagareHta TenjaoBoro
Hacoca HenocpeACTBEHHO nepes KOMMPECCOPOM.

YTO TaKoe CO/IHEYHbIN CONAHOM NPYA N KaKOBbl €r0 XapaKTEPUCTUKM.

Co/iHeYHbIN conaHoM npya (PUCYHOK 2) — 3To HernyboKkuin (2 — 4 m) 6acceliH ¢ KpyTbiM
paccosioM B HUMXHEW €ro 4acTu, y KOTOPOro B HUMKHEM MPUAOHHOM C/I0e TemnepaTtypa nog
fencTBueM conHevHon pagmaumm gocturaet 90 — 100 °C un paske sbiwe. Ha 1 m? naowaan
npyaa Tpebyetca 500 — 1000 Kr noBapeHHOM CONMU, €€ MOMKHO 3aMEHUTb XNI0PUAO0M MArHUA.

Y 7 25 I\

2 N
= 15 \-\
gh
= 1
=
= 0,5
—
0]
1 - npecHas BoAa; 2 — M30NMPYHOLWNMIA CNON C YBENUYNBAIOLLEMCA 0 50 100

KHW3Y KOHLEHTPaUMen paccona; 3 — cnoi ropAvero paccona Temnepartypa, °C

PUcyHOK 2 — Cxema COJ/IHEYHOrO COJIAHOrO NpyAa U U3MEHeHue Temnepartypbl
KMAKOCTU No rnybuHe npyaa

dU3MYECKON OCHOBOW BO3MOXHOCTM NosydeHus TemnepaTyp Ao 100 °C s6aumsm aHa
npyaa (puc. 2) asnaeTca nogasneHUe rpaBUTALMOHHOM KOHBEKLMWU — BCM/bITUA HarpeTtou
ConHuem B6AM3N gHA XKMAKOCTU BBEPX NOA AENCTBMEM apXMMeZOBOM CUAbI, €CAU NAOTHOCTb
XUAKOCTU NafaeT C PocToOM TemnepaTypbl. Yuctas u cnaboconeHaa (B TOM ymcie MopcKas)
BOJA MOAYMHAETCA OSTOMY 3aKOHY: MO Mepe HarpeBa W3-3a TEePMMYECKOro paclimpeHms
NAOTHOCTb YMEHbLUAETCA M HarpeTaa BOAA BCM/blBAaeT BBepX, OTAABaA Tensjo BO34yXxy, a eé
MEeCTO 3aMellaeT Xono4Has. YCTaHaB/AMBAETCS HEMNpPEpPbIBHbIA MPOLECC KOHBEKUUM C
NnepeHoCom TennoTbl OT HarpeToro ConHuem AHa BBEPX U OTAa4a ee BO34yXy. MMeHHO nosTomy
BOZJa B MOpe He HarpesaeTcs Bbiwe 25 — 30 °C.

B conHeyHOM npyay TaKOWM KOHBEKLMW HET, MOTOMY YTO Y KPYTOCOJIEHOrO paccosa
60/blWOM MNAOTHOCTU, HaxoAAWErocA Yy [AHa, NO Mepe HarpeBa MNJIOTHOCTb MNOHMUMKAETcA
He3HayYnTeNIbHO, HEeA0CTAaTOYHO A Nogbema paccona Beepx. ECau e Ha agHe eCcTb COMb, TO eé
B ropsiyeM paccosie pacTBopseTca 6onblle, YEM B «XONIOAHbIX» BEPXHUX CNOAX, YBENNYNBAA €rO
NAOTHOCTb.

MexaHM3M oTAauM Tenna OT HAarpeBaemoro gHa M MPUAOHHOrO0 CN0A — 3TO TONbKO
TEen10NpPoOBOAHOCTb Yepe3 rPyHT BHU3, Yyepe3 BOKOBble OTKOCbl M CNOM HEMOABWMMKHOM BOAbI
BBepx. OCHOBHYIO YaCTb 3HEPIUM B CONHEYHOM CMNEKTPE HECYT KOPOTKOBO/HOBbIE — BUAMMbIE
— W ynbTpaduonetosbie Nyy4un, KOTopble c1abo NOriowWwaTCcA B TONLWE BOAbl U AOCTUMALOT AHa.
B Takom npygy 4acTb CO/IHEYHOrO W3AydeHMA — WHPPAKPACHOrO CneKkTpa MOAHOCTbIO
NOrnoWaeTca BEPXHUM CIOEM NPECHOM BOAbl, B TO BPEMSA KaK YacTb KOPOTKOBOJIHOBOIO HayHeT
nornowatbcs 6o0nee HU3KMMKM CNOAMM BOAbI, @ He TMOr/oWEeHHaa 4acTb W31y4yeHus,
npoweaLwero CKBO3b BOAY, — TEMHbIM AHOM. JHEpPrua, oTpaxKeHHaa OT TEMHOro AgHa, YaCTUYHO
NnornowaeTca BO40MN.

TennonpoBoAHOCTb CYLLECTBEHHO Cnabee KOHBEKUMW, TaK 4yTo BOHAM3WM AHa paccon
O6yaeT HarpeBaTbCsA 40 YNOMAHYTbIX BENMYMH. MMetoTcAa cBeaeHUA O NONy4YeHUU TemnepaTypbl
102 n 109 °C 1 pacyeTHble MPEeAMnoNOKEHUA O BO3MOXKHOCTU AocTMYb 150 °C B HacbIUEeHHbIX
pacconax. Pasymeetca, sTu TemnepaTtypbl 3aBUCAT OT reorpadpuyeckon WMpoTbl, NPO3PaYHOCTH
aTmocdepbl, NPECHOM BOAbI, N30ANPYIOLLETO C0A U YEPHOTbI M TENAOU30NALMN AHA U BOKOBbIX
CTEHOK, Ha/INYNA KOHLEHTPAaTOPOB CO/THEYHOrO U3NYYEHUA B aKBATOPUIO Npyaa M BeTpa.
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BepxHui1 cnoii npyaa cocTouT U3 NpPecHoM Bogbl, C TONWMUHOM 06bl4HO 0,1 — 0,3 m, rae
noAaBuTb NepemellnBaHMe XKuAKocTM He yaaetca. CkasblBaeTca [AeiicTBMe  BeTpa,
HepaBHOMEPHOTO 3arpA3HEeHMA NOBEPXHOCTU U APYIUX NPUYMUH. DTOT CNOM Ha3biBAaeTCA BepPXHEN
KOHBEKTUBHOW 30HOW, W €ero TO/LWMHA [0NXKHA OblTb KaK MOMHO MeHbLe W 4Yulle, U
noBepxHOCTb 6e3 psabu, 4ToObl CHU3UTL NOTEPU U3TYYEeHMUA, BXOAALWEro B Bogy. To, COnHeYyHoe
M3Ny4YeHME, YTO MOrNOTUNOCH B BEPXHEN KOHBEKTUBHOW 30HE, — MOTEPU 3HEeprum, nbo oHa
JIETKO YHOCUTCA C MOBEPXHOCTM BETPOM M 3a CYET MchapeHus Bogabl. Huke HaxoauTcs
rPAAUEHTHbIA CNoii  (M30NMPYIOWMIN CNOM C YBENMYMBAOLWENCA KHU3Y KOHLEHTpaunen
paccona), UMeHHO 34€eCb CO34aEeTCA «TEPMOK/JUH» U «TaJNIOK/IUH» — PEe3Ko HepaBHOMEPHOe
pacnpegeneHne u TemnepaTypbl, U CONEHOCTM NPU NOJIHOM OTCYTCTBUM NEepPeMeLLIMBAHMUA, ECU
npya pabotaer ycrtonumso. OT TONLWMHBI 3TOMO CNO0A — HE KOHBEKTUBHOWM 30Hbl — CU/IbHO
3aBUCAT BCE XapPaKTEPUCTUKN Npypa. TepMmuyeckoe COMPOTUBIEHUE N30AUPYIOLLENO C/I0A BOAbI
cocrasnset npumepHo 1,7 m?-°C-BT}, B To Bpems Kak y NAOCKOro MAacTMHYaToOro CONHEYHOro
npuemMHuKa conpoTusneHmne cteHok 0,4 m?-°C-Btl. B paHee NOCTPOEHHbIX 3[aHMAX CpeaHeW
nonocbl Poccun conpoTtusieHune tennonepeaade cred cocrasnser 0,9 — 1,1 m2°C-Bt?, okoH —
0,39 — 0,42 m2-°C-Bt%, nokpbitnit — okono 1,5 m2°C-Btl. MpuHATbIE HOBble HOPMAaTUBHbIE
TpeboBaHua yBennunaun Tpebyemble 3HAYEHUS CONPOTUBAEHMA Tensonepegadve: 4na CTeH A0
3,0 -3,5 m?-°C-B1, gna okon — pgo 0,55 — 0,60 m2-°C-BT%, ana nokpbitmit — go 4,5 — 5,0
M2-°C-BTl. A camoe cyuiecTBeHHOE B 3TOW «KOHCTPYKLUMM» MpyAa, 3TO TO, YTO TepMMuyecKoe
conpoTtuBsieHne rpaaueHTHoro cnos 8 1000 pa3 Bbille CONPOTUBAEHUA MPECHOM BOoAbl MpwU
Haan4mm cesoboaHoM KoHseKumu (0,0018 m2-°C-B12).

HakoHel, B NPUAOHHOM CN0€ HaXOAMUTCA 30HA HAKOMJIEHUA SHEpPrum, cocTosllasa u3
CNoA TopAYero paccosa, WMAM KOHBEKTUBHasA 30HA, rge AonycTMMo nepemelvBaHue. Eé
TOJILLMHA TaK¥Ke BAMAET Ha NOKas3aTenun Npyaa — B OCHOBHOM Ha €ro TeN/I0BYI0 MHEPLMIO.

MonesHoM aHeprnen npyga ABNAAETCA TENA0Ta, aKKYMYIMPOBAHHAA B 3TUM cnoem. Eé
MOXHO MCNONb30BaTb Kak AN1A Lesel TeNN0CHabXeHns, TaK U ANA BblpabOTKM 3N1EeKTPOIHEPTUU
nyTem NPONyCcKaHMA Paccona U3 3Toi 30Hbl Yepes Kakne-nnbo Tenn1o0obmeHHMKN. Ha pucyHke 3
noKkasaHa BenudmHa KI[ npyaa — OTHOWEHWE OTBOAMMOM TennoTbl K Nagarowenn Ha
NMOBEPXHOCTb CO/THEYHOW 3HEPrun [AHToscKuiA E.N. MOTOKKM 3HEprnn n skceprum M.: Hayka, 1988. 144
c].

[NA CONHEYHbIX CONAHbIX NPyAOoB
30 B HacToAllee BPEMA MCMO/b3YOT OTXOAbI
e CONAHbIX  MPOWM3BOACTB,  cogepXKalwme
o 6ONblWYD [A0NI0 XA0pUAa MarHuAa, He
S NPUrogHyto Ana nutaHmsa. A 4ToObI
\ NpPeLoTBPATUTL YTEYKU MOBEPXHOCTb AHA
25 \ N MOKPbIBAIOT NNACTMACCOBOM MAEHKON UK
70°C cnoem ¢ypaHOBON CMObI (MpyU NOKPLITUK

AHa NpecHOBOAHOro npyaa MAEHKOW Boay
30 o(\ HaJOo perynapHo cauBaTb, MHAye OHa byper

/ I nopTtutbea). MHOraa AOCTAaTOMHO TOro, YTO
20 1 ™ AHO «ybuBaeTcA» BOAOHENPOHULLAEMO

\ TJINHON.

PucyHok 3 — 3asucumoctb KNA
CO/IHEYHOTO  CONAAHOrO  NpyAa, He
MMeKLero TenaousonAuun AHa M
6OKOBbIX CTEHOK, OT TemmnepaTypbl
0 0,5 1 L5 2 25 paccona (°C) 7] rnybuHbl He

FnybuHa npyaa, m KOHBEKTUBHOI 30HbI

15
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ConHeuyHbI npyg npeactasnsaet coboil ogHOBPEMEHHO KONEKTOP M aKKYMynAaTop
TEen/oTbl, MPUYEM NO CPABHEHUIO C OObIYHBIMWU KONNEKTOPA U aKKyMyIATOPAaMW OH ABASAETCS
bonee gewweBoi cMCTEMOM

CywectBeHHbIM NPEUMYLLECTBOM COJIHEYHbIX CONAAHbIX NMPYAOB ABAAETCA TO, UYTO
HapAAy C NPAMbIM COMHEYHbIM W3/lyYeHUEM OHWU BOCMPUHUMAIOT (AKKYyMyAUpYyLOT)
paccesHHOe U3Ny4YeHue, OTparKeHHoe OT 06/1aKoB, NpeaMeToB U T.N.

MOCKONbKY pPacTBOP COJMIEM CONIHEYHOFO CONAHOrO TMNpPyAa MOMKET COoAepKaTb
pPassiMyHble KOHUEHTPALUUM XJIOPUCTbIX HAaTPUA M MArHMA U UX OTHOLUEHWA, TO OLHO3HAYHO
roBOpuMTb O CMEeKTpax Mor/joWeHnA HeT Cmbicna. XOTA JAaHHbIX MO 3TOMYy BOMNpoCy
npeaocTaTo4Ho.

Tak, Hanpumep, uccnegoBaHuamK, nposBedeHHbiIMM B CCCP (HO. YcmaHoBbIM) Mo
BbIABMEHUIO KO3PPMUMEHTA MPOMNYCKAaHUA U3NYYEHMA Pa3AMYHbIX OJWH BOAH ANA BOAbl U
pacTBoOpa X/IOPUCTOrO MarHMA Pas/IMYHON KOHUEHTPauuM NoJsiydyeHbl cneaylowme pesynbraThbl
(puc. 4). A b. 13k. BpUHKBOPTOM NOKa3aHa rpadmyeckas 3aBUCMMOCTb MOT/IOLLLEHUA CONHEYHOM
pagnaunm M MOHOXpPOMaTUYecKasa NNOTHOCTb MOTOKA COJIHEYHOW pagauvaunmn (M3nyydeHus) B
3aBUCUMOCTU OT AJIMH BOJH (PUCYHOK 5).

CnepoBaTenbHO, KOAMYECTBEHHOE MNOCTYMN/AEHWE MPAMOrO COMHEYHOro M3AydeHUsa K
ropsyemy paccony npyga, nocsae BCTynaeHus B Bogy, byaeT 3aBUCeTb: OT MOHOXPOMATUYECKOM
NAOTHOCTU NOTOKa CONIHEYHOM paanaumnm (n3nyyeHuns); ot BbicoTbl ConHua. A TaK»Ke oT anbbeno
NOBEPXHOCTM NPyAa, OT YNCTOTbl BEPXHEro CN0A COJIHEYHOrO CONIAHOIO npyaa, COCTOALWEro ms
npecHon BoAbl, C ToAwmMHon obblvHO 0,1 — 0,3 m, rae NnogaBuTb NepemellnBaHme He yaaeTcs,
COCTaBa, KOHLEHTPALUUM U TO/LMHbI PacTBopa B rPaANMEHTHOM C/l0€ (M30/IMPYIOLLEM CNOE C
YBE/IMUYMNBAIOLLENCA KHU3Y KOHLUEHTpaLMel paccona), oT YACTOTbl BOAbI M paccona.
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PUCYHOK 4 — 3aBUCMMOCTb NPONYCKHOM PucyHok 5 — Mornouwienne conHedHon
cnoco6HOCTU pacTBOpPa X/I0PUCTOrO paauauum B BoAE

MarHuA OT KOHLLEeHTpauumn

N3 pucyHkoB 4 u 5 cnepyet, 4to Boga ob6nagaetr Hambonblwen NPOMNYyCKHOM
CNOoCcoHbHOCTbIO B BUAMMOW 061aCTU CONTHEYHOrO CNEKTpa. ITO ABNAETCA OYeHb 61aronpUATHbIM
baKTOpPOM A5 NPOXOXKAEHUA CONHEYHOM pagmaumm Yepes BepPXHUIM NPECHbIN CIOM CONHEYHOTO
CONAHOrO NpyAa.

3ddeKTMBHOCTL paboTbl NOOOIN 3HeproreHepupyoLWen CcUcTemMbl MCMOJb3YOLWEN
CONTHEYHYIO IHEPrMI0 HAaNPAMYIO 3aBMCUT OT TOrO NPUMEHAETCA 1N B €€ COCTaBe KOHUEHTPATop
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CONHEYHON 3SHEepPrMMm U KaKoB OH. MeHAKWMA CBOKO OPMEHTALMIO B MPOCTPAHCTBE,
oTcnexuBaowmn nepemeweHne ConHua no HebocBoay MAM HENOABWXKHbLIN, ero ¢opma U
MaTepuan U3 KOToporo U3roToBIEHbl OTPaXKatoLLme NOBEePXHOCTU U MHOToe Apyroe.

Ona oueHKkM 3pPEeKTUBHOCTM KOHLLEHTPATOPOB MPSMOro CO/THEYHOro n3nyyeHusa B PP
(BbICOKMX WKMpOTax), A4NA CUCTEM U COOPYMKEHUIN C CONHEYHBIM COMIAHBIM NMPYAOM B KayecTse
CpaBHUTENbHbIX AaHHbIX, HUXe O6ygemM MCNonb30BaTb B OCHOBHOM JAaHHble MO CONHEYHOMY
CUAHUIO N NPAMOM paguaumn 1 pagmaunm Ha BepTUKabHble NOBEPXHOCTM B I. OMcKe. XoTAa A0
nocneaHero BpemeHM OmcKkas o651acTb, Kak M BcA cpepHAa nosoca Poccum  He
paccmaTpuBainNCb, KaK MEeCTO MOTEeHUMANbHOrO0 WCMOAb30BaHWUS CO/HEYHOW 3Heprum Aans
3HEepProcHabXeHna XO3ANCTBEHHOM W MNPOU3BOACTBEHHON AOEATEeNbHOCTM YenoBeKa, W
nccnegoBaHMn B 3TOM HanpaBaeHMN NPaKTUYECKN He MPOBOAM/IOCH.

[Ons cpepHeit nonocbl Poccum XxapaKTepHbiM sBasetcAa To, 4yTo ConHue Kak Obl
ABUXKETCA BOKPYr o6beKTa, Habupas 3HaYMUTENbHYIO BbICOTY K Hayany ob6ayd4eHun HXKHbIX CTeH
PaHHUM yTPOM (B NE€THUN Nepuosa) M OCTAETCS Ha Hel (BbICOTE) K OKOHYAHWUIO UX 06NyYeHUs
(seuepom). Mpuuem, Hanpumep, gna OMcKa Bpema 061y4eHUA HOXKHbIX CTEH B UIOHE-UoNe —
meHee 10 yacos (Tabnuua 7), B TO BpemA KaK MPOAO/XKUTENbHOCTb AHA B Nepuog, NeTHero
CONHUECTOAHMA npeBbiwaeT 17 vyacos.

Tabnuuya 7 — Bpemsa (Y4acbl, MMHYTbI) HaYyana U KOHUA 061y4YeHUa NPAMON COTHEUYHOM
paaunaumen 10XKHbIX CTEH Ha 15-e UMCNo KaXK[oro mecaua U Bpemsa Bocxoaa u 3axoga ConHua
pana Omcka [Ocapumnin I.6. ConHeuHan sHeprusa, eé nNpousBoAHble U TEXHONOTMKU UX UCMOAb30BaHMA
(BeepeHue B aHepreTuky BMI). Omck: UMK Makweesoi E.A., 2010. 572 c].

Bocxog, Havano ‘ 3axog, KoHel, Bocxog, ‘ Hauano ‘ KoHew, ‘ 3axog,
AHBapb Anpenb
8 08 | 1552 458 | 627 | 1733 | 1902
despanb Mai
7 08 | 16 52 358 | 654 | 1706 | 2002
MapTt MIoHb
6 08 | 1752 320 | 712 | 1648 | 2020
MNpopgonkeHue Tabanybl 1
Bocxopn ‘ Hauvano ’ KoHel, ’ 3axop, Bocxoa, Havyano ‘ 3axop, KoHel,
Nionb OKTA6pb
334 | 703 | 1657 | 2026 6 42 | 1718
ABryct Hoabpb
427 | 639 1721 | 1933 7 47 | 1613
CeHTAabpb [ekabpb
53 | 609 | 1751 | 1824 8 23 | 1537

MpumevaHusa: 1. Bpema ykazaHO UCTUHHO COJIHEYHOE.

2. B 3umHuit nepuog roga Havyano, N KoHew, 06/y4eHUA CONHEYHOW pagualMmelt HoXKHbIX CTeH
coBMagaer ¢ Bocxogom u 3axogom CosHua.

3. B neTHWin nepuog roga Bpemsa Hayasna obayvyeHUA CONHEYHOWN pagMaumen HoXKHbIX CTeH
CoBNagaeT C KOHUOM 061y4eHUs ceBepHbIX CTEH U HaobopoT.

4. Bpema Hayana obnyvyeHMA BOCTOYHbIX CTEH coBnagaetr ¢ Bocxogom ConHua, KoHel,
061y4eHns B 12 4. Bpema KoHLLa 061y4eHns 3anagHblX CTEH coBNagaeT ¢ 3axoaom ConHua.

N3meHeHne NPoaONKUTENbHOCTU AHA B Te4eHUe roga, U COOTBETCTBEHHO BO3MOXHaA

npoAo/IKNTENBbHOCTb CO/IHEYHOIO CHUMAHUNA B Omcke B Fpad)M‘-IeCKOM Buae npeacrasaeHa Ha
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pUCYHKe 6. A Ha pUCYHKe 7 NpMBEAEHbI CTPOro MOBTOPAIOLWMECA AaHHbIE MO CYTOYHOMY Xo4y
ConHua U ckaoHeHwue ConHua (0).
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Mecau, C B 10] 3 C
1-6=23°(10 uoHa n 3 nrona), 2 — 6 =
PucyHoK 6 — MpoaonKutenbHocTb (4) 12° (22 anpens u 22 asrycta), 3 — & = 0 (21
AHA 1 Houun B ropoge OmcKe. mapTta MU 23 ceHTabpa), 4 — & = — 12° (25
oKTAbpa n 17 despana), 5 — 6 = — 23° (11
Aekabpa u 1 aHBapa), 6 — rpadmK 3aKpbLITOCTH
ropusoHTa.

PucyHoK 7 — CyTOUHbII X0A4, BbICOTbI
ConHua n rpadUK 3aKpbITOCTU TOPU3OHTA B

Wnpota mectopacnonoxeHma OmMcCKa onpegenaer NPOLO/IKUTENbHOCTb AHA W
COOTBETCTBEHHO BO3MOXHYIO MPOAO/IKUTENBHOCTb COJIHEYHOrO CUAHMA. B ageHb 3MMHero
conHuecTosHUA — 22 aekabps (pPMCYHOK 6) Npoao/iKUTeNnbHOCTb AHA B OMcKe 6 4 48 MUH, a 22
noHA — 17 4 08 muH. CpegHAA NPoJONKUTENbHOCTb CO/IHEYHOrO cuUAHMA B OMCKe paBHa 2223
y/rop, (8 batymn — anwb 1890 y, B Xapbkose — 1748 y, B Mapuxe — 1800 y, B Ctpacbypre — 1650 u/roa.
HeckonbKo Bbiwe B Pume — 2363 u, 8 Huuyue — 2800 u.). B OmcKe cpeaHee uncno aHen B rogy 6es
ConHua Bcero 57, npu 42 aHsax 6e3 ConHuUa 3MMOA.

MHeeHmapu3ayusa 2eauonomeHyuana Amypckol obaacmu: enuoaHepeemuveckue pecypcebl
obnacmu 8 yesnom cocmasadom: Ha toze 1300 — 1400 KBm-y/m?, Ha cesepe 1100 — 1200 KBm-y/m?.
MaKcumanbHaa 20008405 NPOOOAHUMENLHOCMb COMAHEYHo20 cuaHuA (2300 — 2500 y) Habawdaemcs 8
toxHbIX  palioHax. dakmuyeckas npPoOOOAHUMENbHOCMb COAHEYHO20 CUSAHUA 110 OMHOWEHU K
acmpoHOMUYeCcKU 803MOX(HOU 3a 200 cocmaesasem Ha ceeepe obaacmu 45 %, a Ha toee 60 %, ymo
€COMocmMasuMo C aQHA/102UYHbIMU napamempamu 018 Haubosee conHevyHol cmpaHel CHIT — TypkmeHuu.

Ecnu conoctaBuTb, AaHHble Tabauubl 7 ¢ KpMBON 1 pUCYyHKa 7 TO C/IeAYET, YTO JIETOM K
Hauyany 06/1y4eHuns 03KHOM cTeHbl BbicoTa ConHua byaet okoso 30°.

CnepoBatenibHO, B 3TO BpPeMs, COJIHEYHble Ay4u, obnagarolme 3Ha4YUTEIbHOM
NAOTHOCTbIO 3Heprun, B6yayT TONbKO CKOAb3UTb MO HOXKHOW Orpakaatoleil KOHCTPYKLMK
3/laHKnA, He obecneymBas HagNeXKallyt KOHLUEHTpauMio (OTparKeHWe COIHEYHbIX Jiyyelt) oT
FOXKHOW CTEHbI.

M3 pucyHKa 7 cnegyeT, 4To 0cobeHHOCTU cyTo4Horo xoaa ConHua B OMCKe TaKoBbl, YTO
nonoxeHne ConHua Ha HebocBoAe BO Bpems BOCXOAa M nocie Hero (Bo BpemsaA 3akaTa U Ao
HEero) CTporo Ha BOCTOKe (Ha 3anage) Habnwpgaetca ¢ 21 mapTa no 23 ceHTaAbpsa. MNpu sTom
OKo/Io MecAua nocne 21 mapta M Ao 23 ceHTAbpa oHO HaxoauTtca anAa OMcKa, B 30He
BO3MOYXHOM 3aKPbITOCTM FOPU30OHTA.

XapaKtepHol u4epTon aBuxeHua ConHua no HebocBoay B CpeAHMX LWKMPOTax, B
yactHocTM B OMCKe ABAAETCA TO, YTO NETOM MNPOAO/IKUTENBbHOCTb ocBelleHnAa ConHUem CTeH
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BOCTOYHOW W 3amagHOM OpPMUEHTaAUUM COCTaBAAET A8 KaAodW U3 HUX = % oT
NPOAO/IKUTE/NIbHOCTN OCBELLLEHUA CTEHbI 0XKHOW opueHTauun (Tabanua 8).

Tabanua 8 — MecAuyHAA NPOAO/KUTENBHOCTb (4) CONIHEYHOrO CUAHUA JNA CTeH
pa3Hoii opueHTauum.

OpweHTtauma | | Il 1] v Vv \ VI Vi X | X Xl | XI
Cesep — — — 12 77 104 | 88 54 2 - | = | =
BocToK 36 56 92 122 | 144 | 161 | 156 125 |95 |48 |33 |26
HOor 82 122 | 192 | 236 | 213 | 214 | 210 198 | 189 (98 |72 |60
3anag, 46 67 100 | 126 | 146 | 157 | 142 127 |95 |50 |38 |35

BennMumHbl CyTOYHOrO XoAa NPAMOM COJIHEYHOW paavauMmM Ha BepTUKalbHble
NOBEPXHOCTU OPUEHTMPOBAHHbIE MO CTOPOHAM CBETa 3aBUCAT OT NPOLOMKUTENbHOCTU
COMIHEYHOrO CUAHUA, CKOPOCTM «noabema/onyckaHua» CONHLUA M MaAKCMMa/ibHOW BbICOTbI
ConHua (pucyHKn 8 n 9).
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2 3 45 6 7 8 9 101112 2 3 45 6 7 8 9 101112
Mecsau Mecsau
PucyHok 8 — logoBoii xoa npamoi PucyHok 9 - TlopoBoii xopg

COJIHEYHOM paauauuu, nocTynarwen Ha CYMMapHOW COJIHEYHO  paguauum,
CTeHbl 34aHUIA Pa3IMYHOW OpUEHTaLUU nocTynalwLwein Ha  CTeHbl  34aHUMA
(C, B, 1O, 3), nepneHgukynsapHyto (M) u pasnanyHoi opueHtauum (C, B, 10, 3) n
ropusoHTanbHylo (') noBepxHoCTH. ropusoHTanbHylo (') noBepxHOCTb.

N3 pucyHKoB 8 K 9 cnedyeT, UTO KONMYECTBO CO/IHEYHOM paavaummn npuxoasuwieit Ha
BEPTMKA/IbHYIO NMOBEPXHOCTb, OPUEHTUPOBAHHYIO HA HOT B MIOHE HEMHOIO MEHbLUE KOJIMYecTBa
CONHEYHON pagmnaumm npuxoadAlleid Ha BepTUKasibHble NMOBEPXHOCTM OPUEHTMPOBAHHbIE HA
BOCTOK M Ha 3anaj. B To BpemA KaK paHHEN BECHOW W MO3[HElN OCEHbIO Ha BEPTUKAJIbHYIO
NMOBEPXHOCTb, OPMEHTMPOBAHHYKD HA HOr MNPUXOAUT HECPABHEHHO 6O/blue COAHEYHOM
paguauymn.

Ewé 6onblias «KOHTPACTHOCTb» B MNOCTYNAEHMAX COJHEYHOro W3NYy4YeHMA Ha
NMOBEPXHOCTU, OPUEHTUPOBAHHbIE MO YacTam cBeTa Habatogaetca B 6osee HU3KUX LMPOTaxX, B
YACTHOCTM B TalwkKeHTe. Tam MAKCMMaANbHAA MNJOTHOCTb MPAMOrO CONHEYHOro W3Ny4eHUs,
NPUXOAALLAA HA BEPTUKANIbHYIO MOBEPXHOCTb OPUEHTMPOBAHHYIO YTPOM HA BOCTOK, a BE4epoOMm
Ha 3anag B uione bonee Yyem B ABa pasa MpesblllaeT MJIOTHOCTb MPAMOro CO/IHEYHOro
M3y4eHUA NPUXOJALLEro B NOAAEHb HAa BEPTUKANbHYIO NOBEPXHOCTb, OPUEHTUPOBAHHYIO HaA
tor. C ymeHblueHnem reorpadmyeckon LIMPOTbI 3TO NpPEeBbilleHUEe yBenudmsaeTcs (mponuku
Haxo0amca HAMHO20 I0X(Hee, U NA0MHOCMb NPAMO20 CO/MHEYHO20 U3sayvYeHus npuxooawias
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HA 8epMmuKasnbHyIl0 M08EepPXHOCMb, OPUEHMUPOBAHHYIO 8 rosd0eHb Ha e 6ydem pasHa
Hyn10).

MNpoBeaeHHblE UCCNeoBaHNA AaHHbIX MO MHcoNAUMK [Ocagumnii I.6. ConHeuHan aHeprua,
€€ Npou3BOAHbIE M TEXHO/NOIMWU WMX MUCNONb30BaHMA (BBeaeHune B 3HepreTuky BMI). Omck: UMK
Makuweeson E.A., 2010. 572 c] NOKa3biBalOT, YTO MNPAMOE CO/IHEYHOE WU3Ny4yeHue (neTom
«NpoAyKTUBHOE» ¢ 8 — 9 4 0 15 — 16 4) MOXKeT ABNAATbCA OCHOBHbIM, HO HE €AUHCTBEHHbIM
NCTOYHMKOM MOCTYNNEHUA B CO/IHEYHbIN CONAHOW MNPYA COIHEYHOM 3Hepruu. Tak ANnAa manbix
NpyAoOB KpaliHe BaXXHO MCMNO/b30BaTb MPAMOE COJIHEYHOE MU3/lyYEHME, OTPAXKEHHOE OT
KOHLLEHTPATOPOB — [AAA YBE/JINMYEHMA NOCTYM/IEHUA COJIHEYHOrO M3/Ny4YeHMsa B nNpyq, 3a
BPEMEHHbIMW TPaHULAMMK, TaK Ha3blBaeMon Hambosblwen [HEBHON «MNPOAYKTUBHOCTUY
ConHua. C yyetom TOro, yto spema nogbema ConHua ¢ 10 ao 20° Ha 3KBaTOpE, CEBEPHOM
Tponuke u, Hanpumep, Ha wupote OmcKa 21 noHA coctasnaet 45, 46 MUHYT U 1 yac 14 muHyT
cooTBeTCcTBEHHO (8 OMcKe ympom ConHuye nodHumaemcs e 1,64 pasza medneHHee, 4eM HA
3Kkeamope).

MpMMeHEeHME KOHLLEHTPATOPOB MO3BOMAET PACLIMPUTL TaKKe W FPaHULbl MeCAYHOM
«MPOAYKTUBHOCTU» CONHEYHOIO U3NyYeHUA.

Ons  peweHna 3ToM npobaembl HAWMAEHO TeXHUYeCKoe pelleHue, KoTopoe
NUccneaoBaHoO NpUMEHUTENbHO K wupoTte ropoga OmMcKa HaymHaa ¢ 23 anpens (hE} = 10°),
Korga ConHue CTOMT CTPOro Ha BOCTOKe (PUCYHOK 9).

"Bricora" orpaxkennoro ayua 1' (o = 30°)

"Beicora" nyueit 2' u 24

f = 10°

~——. .

/‘2— Bricora myuen C

—
] ——.
)

w/ T

7N\
N
_____________________ L e Mo
(4] // S
Komentpatoft NG < __________. S i
COJTHEYHOIO 2 _ i
___________ [ g - —— = — — — i
> ==
N3JIVUHCHUA /V\\ L 42' 6
—d—*——ﬁ——— - s . - e mm w
M
1 — conHeuHbln ayy; 1', 1" — HanpaBNeHMA ABMMKEHMA COAHEYHOro nyda 1 nocne oTpakeHua oOT

KOHLEHTpaTopa 1 NoC/e BXOXAEHNA B BOAY; 2 — CONHEUHbIN ayy; 2', 2", 24,2 — HanpaBAeHUA ABUMKEHUA
CONHEYHOro ny4vya 2 nocse OTPaXKeHWs OT BOAHOM MNOBEPXHOCTU NpPyAad, KOHLEHTpaTtopa M nocne
BXOXKOEHMA B BOAY; h@ — YroNl HaK/loHa NpPSAMbIX COMHEeYHbIX nydel (Bbicota ConHua); &, T — yron
HaK/IOHa OTpPa*KeHHbIX COJIHEYHbIX Jy4Yel (BbicOTa «oOTpaxeHHoro» ConHua); H — yron HakAoOHa
KOHLLEHTPaTOpa COIHEYHOM 3HEePruK; £ — yros BXOXKAEHUA COTHEYHbIX SIy4elt B BOAY.

PuUcyHOK 9 — Cxema KOHLLeHTPaLUUM CONHEYHOro U3Nly4eHUA B COJIHEYHbI CONAHOMI
npya NeTHMM YTPOM 3a CYET U3MEHEHUA HAK/IOHa KOHLEHTpaTopa COJIHEYHOW 3Hepruu
(cxema HanpaBAeHUN ABUXKEHUN CONHEYHbIX lyyeil, NOCTYNaloWmX B CONIHEYHbIN npya).

Yron HakNoHa OTPa*KeHHOro cosiHeYyHoro nyya 1' (&, BbicoTa «oTpaXkeHHoro» ConHua,
pucyHoKk 1) cBasaH ¢ BbicoTol ConHua (hE}) M YrIOM HaK/A0Ha KOHUEHTPATopa CO/IHEYHOro
n3ny4yeHmna (?j) cnepyoLweit 3aBUCMMOCTbLO

@ = hg+2J,0

Mpw BbicoTe ConHua 10° 1 yrne Hak/NIOHa KOHLUEHTPaTopa CO/IHEYHOro n3nyyeHms 10°

BbiCOTa «OTpaxKeHHoro» ConHua byaet pasHa 30°.
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KaK BUAHO 13 pUCYyHKA 1 HAaKNOH KOHLLEHTPATOPA YBEAMYMBAET «BbICOTY» OTPAXKEHHOrO
nyya 1' ¢ 10 go 30°, yron &' craHoBuTCA pasHbiMm 49,5° (ana nyda 2 € pasHo 42,5°), a 3HauuT
BoAHanA (onTuyecKan) macca nsmeHserca ¢ 1,48 o 1,32.

OTpaXXeHHble COJ/IHEeYHbIe /lyuM BCTYNAlOT B BOAY YXe NoA yriom, yMeHbLualowmm
OTpaXeHUe COJIHEYHOrOo MU3/lyYyeHUA BOAHO MOBEPXHOCTbIO U MNOF/OWEHUE COJTHEYHOro
M3y4eHUA Ha NYTU K C/OK0 ropsayero paccona. [ockoNbKy A40AA OT KOHUEeHTpauuu ayda 2'
3HauUUTENIbHA TO/IbKO MPU 04eHb MaJibix BbicoTax ConHUQA, 34eckb eé He paccmaTpueaem. HaknoH
KOHUEHTPATOpa CO/MIHEYHOM 3HEPrMu MNpu MmanbiX BbicoTax ConHua NO3BOAAET raBHoe —
MCNONb30BaTb BCHO BbICOTY KOHLEHTPATOpa A4/1A YBE/MYEHUA MNOCTYNAEHUA CONHEYHOrO
n3nyyeHma B npya B Hambonee npobnemHble yTpeHHUME U BeyepHWe Yacbkl. Micnonb3oBaHue
OTPA*KEHHOro MNPAMOr0 COJIHEYHOrO U3NYYEHUA ABNAETCA MOLWHbIM  MHCTPYMEHTOM
aKKYMYNMPOBaHUA NpPyaom cosHevyHolh Tennotbl. KoadpduumeHT KOHUEHTpPAUMM CONHEYHOrO
U3y4eHns B MPyA MOMKeT cocTaBuTb 5,0 npu Bbicote ConHua 10°. Mpu sbicote ConHua 15° oH
coctasnaetr — 3,3, n 2,6 — npu 19°, ymeHbLasACh € yBesinyeHnem BblcoTbl ConHua. BaxHenwmm
$aKTopOM B MOMb3Y TaKOM CXEMbl KOHLEHTPAUMM CONHEYHON SHEPTUN ABNAETCA TO, UTO B CYTKax
nosndeHb OOUH, 3 YTPO U Bevep 3TO ABAa BPeMeHHbIX nepuoga. B netHuin nepmog B Poccum
NPOAOIKNTENBHOCTb AHA 16 — 17 vyacos, npotmB 12 — 13 yacos Ha 3KBaTOpe U B TPOMMUKaX.
KoHueHTpaTop byaer oTpakaTb AONONAHUTENbHO B aKBATOPUIO MPyAa U PacCeAHHOe CONMHEeYHoe
N3Ny4eHne, KOTopoe YTPOM M BEYEPOM MMEET HAUbO/bLUYID MHTEHCUBHOCTb C TOW CTOPOHbI
HebocBoga, rae B 3T0 Bpems Haxoamtca ConHue.

Mcxopa W3  pes3ynbTaToB  MccnenoBaHWs, pa3paboTaHa, KOHCTPYKTMBHAA CXema
KOHLLEHTpATopa COJIHEYHOW 3Heprum (puc. 10), KoTopaa OyAeT TaKKe aKTyasibHa yTpom U
BEYEPOM U ANA HU3KUX WNMPOT (IKBATOP, TPONMUKM)

; v

207 YIS 27 00 200 s
[ToBOpOT KOHILIEHTpATOpA B

G 33BUCHMOCTH OT HOJIOKEHHS Connua

1 — npsmoe conHey
2 — OTpaKEHHOE C«
U3ITy4YeHHUE,

3 — COJTHEYHBIHA COJ

PucyHoK 10 — KOHCTPYKTMBHaA CXemMa KOHLUEHTPUPOBAHMA CONHEYHOW 3Heprun B
CO/IHEYHbIA CONAHOM NPYyA KOHLEHTPAaTOPOM CONHEYHOM 3HEPruM 3a CYeT CNeXeHua 3a
AsuxeHuem ConHuya no Hebocsoay.




24

MpumeHeHMe HAK/NIOHHOrO KOHLIEHTPATOpa COJIHEYHOrO M3NyYyeHuAa (PUCYHOK 9)
YaCTMYHO KOMMNEHCUPYET HU3KYI0 MHCONALMIO BECHOM U OCEHbIO B cpeaHel nonoce Poccuwm.
be3 yuyeTa TOro, YTO 419 Ma/ibiX NPYAOB NOTEPU TEN/IOTbI Yepe3 AHO M 6OKOBbIe CTEHKU MOTYT
6bITb CHUXKEHDbI HaAa1eXalluen Tenaomn3onaumnen.

PaHHen BeCHOM UM no3gHeM OCEeHbD Ha  BEPTMKA/NbHYD  MOBEPXHOCTb,
OPUEHTMPOBAHHYIO Ha tor B cpegHelt nonoce Poccum npu manoit Bbicote ConHua Npuxoaut
6o/blie CONHEYHOW 3HEpPruu, Yem Ha BOCTOYHYIO WM 3aMnafHYyl BEpPTMKa/ibHble MOBEPXHOCTM.
Mo3ToMy 3TO TEXHWYECKOE pelleHWe MO KOHUEHTPALMU CONHEYHOro M3NYYeHUa U Ans 3TUX
BPEMEHHbIX NepMoA0B NEPCNEKTUBHO.

Ona yBennyeHuA
nocTynaeHunA B npya
COJIHEYHOrOo n3nyvyeHua B
nonygeHHble  4yacbl, Korga

Bbicota ConHua B OmckKe
Hanbonblias, 6e3 3aTeHeHus
aKBaTOpPMM  MNpyaa  PaHHUM
YTPOM M NO3AHMM BeEYEpOM,

Koraa BbICOTbI ConHua
HE3HaAYUTEJIbHbI, MOXHO,
MCNo1b30BaTb B Ka4yecTtBe
OTpaxKaTtena BbiCTynaktouine

«4yepAayHblie» 4acTu 34aHUA B
COOTBETCTBUU C PUCYHKOM 11.
PucyHoK 11 — KoHcTpyKTUBHaA

cxema DONOJIHUTE/IbHOM
1— npsiMoe comHeYHOe U3IydeHne, 2 — OTpaKeHHOe KOHLLEHTPaLMM  CONHEUHOro

COJIHEYHOE U3JTyUYEHHE, 3 — COJIHEUHBbIN COJITHON
npya, 4 — KOHIIEHTPATOP COJTHEUYHOUN SHEPTUH,
5 — JIOMOJIHUTENBHBIN OTpaXKaTelb

M3NlyYeHUA B  COJIHEYHbIN
CONAHOM Npya B nonyaeHHoe
Bpems.

Ucnonb3oBaHue
CONTHEYHbIX CONAHbIX NPYA0B MablX NAOWAAEN C KOHLLEHTPAUMEN SHEPIUM OT KOHLLEHTpATOpa U
AONO/IHUTENIbHOIO KYepaayYHOro» oTparkatens ANs POCCUMNCKUX NPOCTOPOB siBAseTcA Hanbonee
OMTMMa/IbHbIM.

lMpednoxeHHas mexHO02UA KOHUEeHMpayuu U GKKYMYyaAupoe8aHus COsIHeYHol
3Hepauu mMoxem 6bimb UCMNO0AL308AHA NPU 3IKCNAYyaAMaAyuu MNAOCKUX COMHEYHbIX
Kossekmopoe u ¢homosneKkmpuyecKux rnpeobpazoeameneli, Komopblie Hado bydem, @
omnuyue om mMPAOUYUOHHOU oOpueHMAyuu 8 [POCMPAHCMEE, pPacnona2ams
20pu3oHmManvHo. Tak, Ymobbl KOHYUEeHMPaMmop Mo2 MeHAMb Ce0e MOs0HeHUe MAKMH(Ee KaK
npu e20 3KcNAyamayuu ¢ CoOMHEe4YHbIM COMAHbIM NPYOOM, UCMOMAb3YA NPU 3MOM «4epOoayHble»
Yyacmu 30aHuUA 0714 0onoaHUMenbHol KOHYeHmMpayuu 3Hepauu 8 nosyo0eHHble Yacol.

Ncxopa n3 gaHHbIX Tabnauubl 10, Takoe TexHUYecKoe pelleHne (KoHueHTpaTop) byaet
BOCTpeboBaHO BO MHOTMX CTPaHax Mmupa.

Ta6bnunuya 10 — PacnpepeneHune CoNHeYHbIX pecypcoB Ha Tepputopum Kutaa [Yxkao
UsnHbanH, LenrmHckmuin A.A. MNaccuBHbIe COJ/IHEYHbIE CUCTEMbl TensiocHabxkeHuAa. OnbIT Kutalickomn
HapogHoit Pecnybaukn // Heprocbeperkerme. 2009. Ne 2. C. 4 — 7]

lopoBasn ConHeyHasn CooTBeTcTBYIOWMNE
30Ha | ANUTEeNbHOCTb paaunauma, PanoHbl Kntas PanoHbl B APYFMX CTPaHax
nHconaumm, 4 | MOx/(m?ropn) Mmupa
I 2800 -3300 7550-9250 | Tubet nT.4. CeBepHble panoHbl MHanu
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Il 3000 - 3200 5850 — 7550 | X363 n T.A4. OxaKapTa (MHaOHE3UA)

1 2200 - 3000 5000 - 5850 | MeKuH, JanaHb U T.4. | BawunHrToH (CLUA)

v 1400 - 2200 4150 —-5000 | Xy6:Kin, XyHaHb U T.4. | FepmaHusa, AnoHuA

\Y, 1000 - 1400 3350-4150 | CbluyaHb, l'yiiuxoy MapwuK, MockBa

Mpeanaraemblit KOHUEHTPATOP MOXKET HalTU 3PPEKTMBHOE NPUMEHEHUE B Poccun npu

MCNONb30BaHUN  COJIHEYHOW  3HEPrMM  ANA  NOKalbHbIX  CUCTEM  BOAOCHAOXKeHMsA,
3NEKTPOCHABKEHUA, XON0A0TENNOCHAOXKEHNA, ANA CONHEYHOW BaHM M neun, ana Guoraszosom
YCTaHOBKM U CYLLUKU MATEPMANOB, CbipbA U T.A.

YCTaHOBKM U CUCTEMbI Manoun SHEPreTMkn Ha 6a3e conHeyHoro

CONAHOrO nNpyAaa

Mcxoaa M3 MHCONALMM M NPOAOIKUTENBHOCTU NETHUX AHEN B perMoHe, npeasaratorca
YCTAHOBKWN U CUCTEMbI, MCNOb3YHOLME COIHEYHYHO SHEPTUID, KOTOPblE MOTYT CTaTb FApPaHTOM
CE30HHOM JIOKa/NIbHOM 3KONOTMYEeCKOM M 3HepreTuyeckon 6HeszonacHocTU. OHM NpU3BaHbI
obecneuntb 3PPEeKTUBHYIO BbIPAaOOTKY NETOM 3HEpPrMn nATU BMAOB: TENAOTbl, MOTOKA
XUAKOCTU, MEXAHUYECKOMN N SNEKTPUYECKOM SHEpPrumn n xonoaa (puc. 12).

Mcnonb3oBaHMe CONHEYHOM SHEPTUN, aKKYMYIMPOBAHHOW M CKOHL,EHTPUPOBAHHOM B
CO/IHEYHOM CONAHOM Npyay (Bo306HoBAsemoro TIP) 1 TennoTsl (Tanoi Boabl)/xonoaa
(nbpa) KoTnoBaHa — BTOpMYHOro TOP ana 6ecnepeboitHOro sHeprocHabxeHua

il !

TexHonorMm pasaenbHoro TexHON0orMmM COBMECTHOTO
MCMONb30BaHUA COTHEYHOMN SHEPTUU U NCMO/1b30BaHMA COTHEYHOMN SHEPTUM U
3Hepruu, 3anaceHHom B KOT/I0BaHe SHEepruu, 3anaceHHoM B KOTNI0BaHe
! !

eoxNaXkaeHne Bo3ayxa JNletom

JleTom *BOJ0OCHabXeHNe
eCylUKa, Harpes BOZbl M BO34yXa *BbIPabOTKA MEXAHNYECKOWN SHEPTUM
*npon3BoACTBO bMorasa (buomeTaHa) *BbIpPabOTKA 3/IEKTPUYECKON SHEPTUM
*NIPUTrOTOB/NIEHME MULLM *BblpaboOTKa CpeaHeTEMNEPATYPHOrO
ey0BNETBOPEHNE GU3NONOTUYECKMX xonopaa
notpebHocTel (neTHAs 6aHA) ®KOHAMUMOHMPOBAHUE

3umoit 3numoit
eroforpes BO3Ayxa *TennocHabxeHune

PucyHok 12 — CocTaBHble 31eMeHTbl CONIHEYHOW 3HEpPreTMKU Ha 6ase CONIHEeYHOoro
COJIAHOTO NpyAaa npegnaraemoii ana Omckoi obnactu

KpaTKo 0CTaHOBMMCA Ha HEKOTOPbIX U3 HUX:

FEIMOCYLUMNNIKA — npeactaBnseT coboM yCTaHOBKY, KOPMyC KOTOPOM HarpeBaeTcs
TENNOTOM MPUAOHHOTO CNOA UCKYCCTBEHHO CO343HHOI0 aKKyMy/ATOpa TenaoTbl, CONIHEYHOro
consHoro npyaa (pucyHok 13).
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1 — conHevyHoe MU3yYeHne, 2 — CONHEYHbIA CONAHOW Npya, 3 — KOpnyc TeNa0BOro Konanektopa (8 — 10
wT.), 4 — BbITAXKHAA Tpyba, 5 — KOHLEHTPATOP COIHEYHOrO U3YyYeHus, 6 — TpaHcnopTep (Tenexku), 7 —
CKNag, npeaBapuUTebHO NOACYLIEHHbIX 6pMKeToB Topda, 8 — rpyHT.

PucyHok 13 — KOHCTPYKTMBHaA cxema CO/IHEYHOI YCTAaHOBKU ANA CYLWIKU (CONHeYHOMU
CYLUUAKM, TeIMOCYLUUAKUN) MECTHbIX BUAOB TONJIUB.

fennocywmnnka, no pPUcyHKy 13 MoOXKeT WCnonb3oBaTbCA A8 TepmoobpaboTKu:
CeNbxo3CblpbA: 3epHa, Aroa, GPyKTOB, OBOLLEN, FPUOOB; CEHA; NEKAPCTBEHHbIX TPAB; O4EMKAbl
BO BPEMSA M MOCNE CTUPKU U XUMUYUCTKU; NUIOMATEPMANoB; METANNOoU3AEeNNIN (MUCKyccTBeHHOe
cTapeHune); CBEXKEOKPALLUEHHOro NMOKPbITUA; MaLUWH, NPUOOPOB U MEXaHM3MOB (TemnepaTypHble
MCMbITaHMA); NPU NPONUTKE KaTyleK TPaHCPOPMATOPOB KAEAMU M laKaMu; Npu Ay6NeHUN KOXK;
OKPalIMBAHMWN TOJICTbIX TKaHeM (npu 3BYKOKanNWAApHbLIX npoueccax); MNpu  HaHEeCceHUu
rafibBaHUYECKUX MOKPbITUIA; NPU OYUCTKE AeTanei oT achabTOCMONUCTbIX OT/IOKEHWUI, Harapa
N HAKUNK; NPWU yAaNeHUM CTAapoN KPACKM M KOHCEPBALMOHHON CMa3KM.

[ModpobHoe onucaHue 2enuoycmaHo8KU cm. http://www.proektant.by/content/2607.html;

FEIMONEYb —
npeacrasnnet cobon
YCTaHOBKY, KOpPMyC KOTOPOW
HarpeBaeTcs TennoTtomn
NPUAOHHOrO cnos
WUCKYCCTBEHHO  CO34aHHOro
aKKyMyniaTopa TEnNoThI,
CONHEeYHOro CONAHOro
npyaa (puc. 14).

1 - CONHeYyHoe
n3nyyeHue; 2 — COJIHEYHbI
conAaHoM npya; 3 — Kopnyc
(obeuaitka) neun; 4 -

oTpakatoLas NOBEPXHOCTb
3faHuA; 5 — KoTen (éMKocCTb)
ONA BapKM NULLM

PucyHok 14 — Cxema

6e3onacHoi reanoneum
90 - 100 °C ANA BapKU NULLYU
A lennoneub MOXKeT

ObITb  YacTblo  TENAOBOro
obopyaoBaHuMA neTHero Kade, pucyHok 15.
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A — A ( nO pUCYHKY
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1 — conHeyHbIl consiHOM nNpyA, 2 — Kopnyc (obeyalika) neuun, 3 — koten, 4 — mapmuT, 5 — cton pasgauu, 6
— NomeLLeHne Nprema NuLLM neTHero Kade (neTHel CTON0BOM AETCKOro 0340POBUTE/IbHOIO fareps,
pecTopaHuuKa c rennobaHel)

PucyHok 15 (pa3pe3 no A — A pucyHKa 14)- Cxema netHero Kade

lModpobHoe onucaHue eenuoneyu cMm. http://www.proektant.ua/content/41.html;

F’EJIMOBAHA — coopy)KeHne, napHaA KOTOPOro HarpeBaeTcA 3a CYeT TennoTbl

NPUAOHHOIO CNOA WUCKYCCTBEHHO CO34aHHOMO akKyMynATopa TenaoTbl, COIHEYHOFO COASIHOrO
npyaa (pucyHok 16)

95-100°C

1 — CONHEYHOE M3NIy4eHNE, 2— KOHLEHTPaTOP CO/IHEYHOrO U3/yYeHus, 3 — COTHEYHBbIN conaHom npya, 4 —
napHasn, 5 — 6aHHOe oTAaeneHune, 6 — KomHaTa oTAbixa

PucyHoK 16 — Cxema renno6anm

lModpobHoe onucaHue cosnHeyHol  6aHU U e€é  MexHUKO-3KOHOMUYeCcKue
xapakmepucmuku (2007 2oda) cm. http://proektant.ru/content/2495.html;
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FEIMOBUOIA30BAA
YCTAHOBKA — yctaHOBKa, Kopnyc
brnopeakTopa KoTopom
nogorpesaeTca TEennoToM

NMPUAOHHOIO  CNOA  UCKYCCTBEHHO
CO34aHHOr0 aKKymynsTopa TenaoThbl,
COJTHEYHOrO CONAHOrO npyaa
(pycyHKM 17 n 18)

1 — meTaHTeHK-peaKTop, 2 —
COJIHEYHbI consHOM nNpyAa, 3 — Kopnyc
TEn/J0BOro KO/eKTopPa, 4 — CoNHeYHoe
M31y4YyeHune, 5 — KOHLEHTpaTop
COJ/IHEYHOrO N3NyyYeHusa, 6 — rpyHT, 14 —
3a30p MeXay KoOpnycom TensoBoro
KONNEKTOPA 3 U MeTaHTEHK-PEaKTOPOM

1.

PucyHokK 17 - Cxema
reIMomeTaHTEeHK-peaKTopa
6uorasosom

A — A (no pUCYHKYy -

\ g 6woras
N

CbIEbs

T meaAn 1

1 — MeTaHTEHK-PeaKTop, 2 — COIHEYHbIN CONAHOM NpyA, 3 — KOpNyc TENI0BOro KoAneKkTopa, 7 —
TpybonpoBog, nogayun cbipba B peaktop, 8 — Tpybonposos oTsoaa 6Ouorasa M3 peaKktopa, 9 -
TpybonpoBoa oTBOAA Wama M3 peaktopa, 10, 11, 12 — BeHTUAb 3anopHbIA, 13 — 3a60pPHUK BO3Ayxa U3
atmocdepsbl, 14 — 3a30p MeXKAy KOPNyCcoOM TEMNI0BOrO KOJIJIEKTOPA 3 M KOPNyCcoM MeTaHTeHK-peakTopa 1.

PucyHokK 18 — Pa3pe3 no A — A pucyHka 17

ModpobHoe onucadue UHOuBuUOyasbHOU buoeaszoeoli YCMAHOBKU cM.
http://www.proektant.ua/content/42.html;

FTENMMOBOOOMET — BoAoHacocHasA CTaHUMA, BOAOMET (npeobpas3oBaTtenb Ten/0BOM
aHeprun, asuratenb CTUP/AIMHIA) KOTOPOM paboTaeT OT pasHOCTM TemnepaTyp mMexay ABymA
WUCKYCCTBEHHO CO34aHHbIMM  aKKYMYAATOPAaMM TEMOTbl W X0N04a, KOTOPbIMM  CAYMKaT
CONTHEYHbIV CONAHOWM NpyA, U KOT/IOBAH CO NbAoM (pUCyHOK 19).


http://www.proektant.ua/content/42.html

11 10

90-95°C

1 — CcoOnHeYyHoe Mu3/y4yeHue; 2 — KOHUEHTPATOpP COJIHEYHOrO M3/y4eHus; 3 — MOKpbITUE
TEenNoU30NAUMOHHOE; 4 — KOT/NI0BaH, 3aMo/IHEHHbIM NbAoM; 5, 8 — TennoBas rpaBUTauMoHHasa Tpyba
(tepmocudoH); 6 — Bosayxosoa; 7 — BOAOMET (asuratens CTUpAMHra C BoAAHbIM Hacocom); 9 —
COJIHEeYHbIM conaHoi npya; 10 — Bogonposod; 11 — rpyHT; 12 — oxna)kgaemasa 4acTb Tensj0BoM
rpaBMTaLMOHHOM TPybbl 5, pasmelleHHasa Ha BO3AyXe — OrpaxeHue Kot/ioBaHa 4 no nepumetpy; 13 —
ox/laXkgaemas 4acTb TEN/10BOM TPybbl 5, pacnonoskeHHas Bo bay/Boae KoTioBaHa 4.
PUcyHOK 19 — KOHCTPYKTMBHaA cXxema reiMoBogoMmeTa
lMoopobHoe onucaHue YCMAHOBKU CO/MIHEYHOR20 8000CcHa b eHus c™m

http://proektant.ua/content/139.html;

FEIMOIIEKTPOCTALMUA — TennosBoit aBuratenb KoTopoi paboTaeT OT pasHOCTU
TemnepaTyp Mexay ABYMA MUCKYCCTBEHHO CO34aHHbIMM aKKYMyNATOpPaMKU TENAOTbl U XON0A4a,
KOTOPbIMM CAY¥KaT CONTHEYHbIM CONAHON NPYA U KOTI0BaH CO IbAOM (pucyHOK 20).

4

90— 95 °C 0°C

1 - conHeyHoe wu3AydYeHUE, 2 — KOHUEHTPATOpP COJIHEYHOrO M3ay4yeHusa; 3 — MNOKpbITMe
TENNOM30MAUNOHHOE; 4 — KOT/0BaH, 3aMoJIHEeHHbIM ibgom; 5, 8 — TennoBasa rpaBMTaLMOHHas Tpyba
(TepmocudoH); 6 — BO3AayX0BOA,; 7 — SNEKTPOCTaHLMA; 9 — COHeUYHbIN consHol npya; 10 — Bogonposoa;
11 — rpyHT; 12 — OoxNaxkgaeman 4yacTb TEMJIOBOM rpaBUTaLMOHHON Tpybbl 5, pasmelleHHan Ha Bo3ayxe —
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orparkaeHue KoTaoBaHa no nepumeTpy; 13 — oxnarkaaemas 4yacTb TENA0BOW rPaBUTALMOHHON Tpybbl 5,
pa3mellleHHanA BO Nbay/Boae KoTnoBaHa 4.

PucyHok 20 — KOHCTPYKTMBHAA CXema reIMo31eKTpoCcTaHLummn
ModpobHoe onucaHue 2enuosnekmpocmarHyuu cm. http://proektant.kz/content/127.html;

FTETIMOCUCTEMA XOJ10A40TEN/TOCHABXEHUA cocTouT ms:

reMoxXonoaunbHUKa — YCTAaHOBKM AN1A BblpaboTKM cpeaHeTemnepaTypHOro xonoaa,
XNafoMET (Komnpeccop) KoToporo paboTaeT OT pPa3HOCTM TemnepaTyp Mexay ABymsA
WUCKYCCTBEHHO CO3A4aHHbIMM  aKKYMyAATOPaMM TENAOTbl W X0A04a, KOTOPbIMM  CAyMaT
COJIHEYHbIN CONAHOW NPYA U KOT/IOBaH CO NIbA0M;

TensoreHepaTtopa CUCTEMbl OTOMJEHUA, TOPAYEro BOAOCHAGMKEHMA U CYLUKM,
TenN1006MEHHMK KOTOPOro BOCMPUHMMAET TennoTy MNPUAOHHOIO CNO0A  WMCKYCCTBEHHO
CO343aHHOr0 aKKyMYy/IATOPa TENNOTbl — CONIHEYHOrO CONAHOIO NpyAa;

XnaporeHepaTopa CUCTEMbI IETHErO0 KOHAULMOHMPOBAHMA, TeNN00O6MEHHUK KOTOPOro
BOCMPUHMMAET XON04 aKKYMYIATOPA X0/104a — KOTI0BAHA CO /1bA0M;

TENNI0BOrO0 Hacoca — YCTaHOBKWU A5 BblpaboOTKM Tensa, X1agomMéEr (Komnpeccop)
KOTOoporo paboTaeT OT 3HEpPrnMm CropaHms OpPraHMYECcKoro TOM/MBA, @ NOCTYN/JeHWe TenaoThbl
obecneumBaeTca 3a CHET U3bATMA €€ U3 Tasol BOAbl, NCKYCCTBEHHO CO34aHHOIO akKymyasTopa
— KOT/I0BaHa, KOTOPbIA /IETOM aKKYMY/IMPYeT CONHEYHYK 3HEPruto, HEeUCrnosib30BaHHYHO B
TePMOAMHAMUNYECKUX LMKNaxX BoaoMETa (asuratens CTUPANHTA), XNaA0METa;

noaorpeBatensa CUCTEMbl 3MMHEro NOAAEP)KAHUA MWUKPOKAIMMATA B MOMELLEHUSAX,
TENNO0OMEHHUK KOTOPOro BOCMPUMHMMAET ANA NOAOrPeBa HapPY)KHOTO 3MMHEro Bo3Agyxa C
TemnepaTtypoin Huxe muHyc 5 — 10 °C Ttennoty Tanoi BOAbl MCKYCCTBEHHO CO34aHHOrO
aKKYMyNATOpa — KOT/I0BaHAa, KOTOPbIA NETOM aKKYMY/JMPYET COMIHEYHYHO 3HEPruto,
HEWCNONb30BaHHYID B TEPMOAMHAMWUYECKUX LMKNAX BOAOMETA (pBuratena CTUpAwHra),
XNagoMera.

nOCKOI'Ibe BONMPOCHbI XOI'IOAOTenIIOCHaﬁ)KeHVIH ABNAKOTCA CaMbiMU
BOCTPpe60BaHHbIMU A1A HALWUX CUOMPCKUX YCNIOBUIA PACCMOTPUM resIMocucTemy

XonopotennocHabxkeHna 6onee noapobHo.

[ns cypoBbIX KAMMaTUYecKux ycnosuin OMCKOM 061acTM OgHMM M3 MUCTOYHMKOB
Tena0CcHabXeHMA YacTo pacCMaTPUBAETCA UCMOJIb30BAHWE reoTepPMasibHOro Tenna.

JKoHOMMYecKaAa 3OPEKTUBHOCTb MPUMEHEHUA Fe0TEPMAsIbHOrO Tenna 3aBUCUT OT
MHOTMX (aKTOPOB, OCHOBHbIMW M3 KOTOPbIX ABAAKTCA CTOMMOCTb (M3-3a TEXHONOTMYECKUX M
reosIorMYyecknx TPYAHOCTEM CTOMMOCTb 6ypeHMs BO3pacTaeT IKCMOHEHUMANbHO C YBEIMYEHMEM
rny6buHbl 6ypeHns) CKBa*KWH, HavyanbHas, NiacToBaa TemnepaTtypa Boabl (cyxol nopoabl), edbut
CKBa)KMHbl M MNONE3HO WCMNOJIb3yeMbld Tennonepenas B 3HEProyctaHoBKe. Mexdy
memnepamypodl, ebieedeHHol HaO nosepxHocme 800! (harouda) u eé debumom cyuecmsyem npamas
3g8ucumocme. Yem gbiwe 0ebum, mem mMeHbWe nomepu mensad U mem MeHole memnepamypa eo0b!
Ha ycmbe omau4aemcsa om eé memnepamypsl 8 nAacmosbix YCA08UAX.

MN3BecTHO, 4YTO TreoTemMnepaTypHOe MNOAE KaXAOro y4vacTKa 3eMHOM  Kopbl
WHAMBMAYANbHO, B 4YacTHOCTM B 3anagHocMbupckom bacceitHe, B Tom umncne u B OmcKoi
obnactu.

OA4HOM U3 OCHOBHbLIX MPUYMH, BAUAIOWMX HA FEOTEPMUYECKUIN PEXUM Heap, ABAAETCA
ANHAMMKa (4BUXKeHWe) noasemHbix Bog B CeBepHbl /lefoBUTLIA OKeaH. Yem Kak He 3TUm
ABUXKEHWEM MOXHO 06bACHUTL Boslee HM3KYID TemnepaTypy NOA3EMHbIX BOA, B YAaCTHOCTM, B
tOXKHOM Yact OmMcKoro pervoHa Ha rnybuHax go 2500 — 3000 m, NPMMBbIKAIOLWMUX K T/1aBHbIM
obnactAam nuTaHuAa 6GacceMHa (Kasaxckmit menkoconoyHuk, Antai, CasHbl). B pbixabix
OT/IOXEHUAX PEervoHa, MOLWHOCTbIO A0 3 — 4 KM, 3aK/loYeH pAd BOAOHOCHbLIX KOMMJIEKCOB,
MegNeHHOoe ABUXKEHWE BOZ B KOTOPbIX HanpaB/EHO C IOr0-BOCTOKA M tora, OT FaBHbIX obnactein
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NUTaHMA, Ha CeBep W ceBepo-3anag — K obnactam cToka [Maspuuguii b.®. FeoTepmuyeckasn
30HanbHOCTb 3anaaHo-CnbupcKoro apTeanaHckoro bacceriHa. M3B. AH CCCP, cepua reon. 1960. Ne 3, C.
72 -83].

OpHOM M3 Ba)KHEMWMX ocobeHHOCTel reoTemnepaTypHoro nons 3anagHocMbUPCKoOro
bacceliHa ABNAETCA €ro CywecTBeHHAaA HeCTauMOHAapHOCTb, BO3HMKLIAA B pe3ynbTaTe
M3MEHEHWUIM KNMmaTa, NefHUKOBOro nepuoga. B negHuKosbii nepuog npu GopmupoBaHUK
KPUONUTO30HbI reOTEPMUYECKUI pexum bbin cyliecTBeHHO npeobpasoBaH Ao rnybuHel 3 — 3,5
KM. PacuyeTbl [Kypuukos A.P., Ctasuukuin B.MN. FeoTepmua HedTerazoHocHocTn obnacteit 3anagHon
Cubupu. M.: Heapa, 1987. 134 c] nokasbIBatoT, YTO NPU U3MEHEHUN TEMNEPATYPbl HENTPANbHOrO
cnos Ha 5 — 20 °C (neaHMKOBbIM Nepuoa — Halle BpemMs), Bpems yCTaHOBNEHMA CTaLMOHapHOro
pexuma pasHo 0,4, 0,8, 1,2 1 2,1 MAH neT ANA OTIOXKEHUIA MOLLLHOCTbIO COOTBETCTBEHHO 1, 2, 3
n5 Km.

CoBpemeHHble reoTepmasbHble rpaaneHTbl B 30He 3anagHoi Cnbupm (56 © cesepHol
WMPOTbI) A0 rNy6uH 2 — 2,5 KM XapaKTepm3yrTCA MEHbLMMM NO CPABHEHUIO C HOPMA/IbHbIMM
BeMYMHAMN. OCOBEHHO CUIbHOE OTK/IOHEHWE OTMeYaeTcs Ha rnybuHax go 1 km (40 — 60 %
HOPMa/NbHOTO TpPagMeHTa). ITo ABNAETCA CNeACTBMEM AJIMTE/IbHOIO CyL,ecTBOBAHMA 34€eChb
TONWM Mep3/blX Nopoa eé nocaeaylowero, CPaBHUTENbHO ObICTPOro npotanmBaHuaA. Mopoabl
0CaA04YHOr0 Yexna, OX/laXKAeHHble 332 HECKO/IbKO TbICAYENETUIM CYLLECTBOBAHUA KPUOIUTO3OHDI
o 25 — 30 °C no Bcemy paspesy, OAHOBPEMEHHO C JAerpajaument MOLLHOW TOALLN
MHOTrONIeTHEMEP3/bIX MOopos BCTynuanM B ¢asy WMHTEHCMBHOro nporpeBaHua. MegneHHoe
nporpeBaHne yKasaHHOM TONLWM MOMKET ObiTb 06BACHEHO HaNMYMEM ABYX TENAOU30ANPYHOLLUX
FMUHUCTBIX TOAWb. HWKHAA rAMHUCTaA Toawa B OmcKo-Tapckom [lpuupTbibe wumeer
mouwHoctb 170 — 350 m m pacnonaraetca Ha raybuHe 1900 — 2300 m, a BepxHAs uMmeeT
mouHocTb 500 — 800 m n 3aneraet Ha rnybuHe 170 — 300 m.

Kak Buaum ms npmMeeseHHOro, MCNo/sib3oBaHMe NPUNOBEPXHOCTHOIO reoTepmasibHOro
Tenna Ha Tepputopun Poccumn, nmeet CBOM orpaHuYeHusa. A Ana UCnonb3oBaHUA rNYyOUHHOIo
Tenna Ha tore Cnbupun Tpebyetca, Kak npasuno, bypeHue rnybuHoi 6onee 4 Km, 4To He nop,
CUAY NPeaNPUATUAM, CTPOALLUM 06 bEKTbl Manoih SHEPreTUKMU.

A HeadDEeKTUBHOCTb TPAAULMOHHOIO LLEHTPANIM30BAHHOIO TEN/IOCHabXeHMA B MasbixX
noceneHnax, MNOATBEPKOAETCA MaTeMaTUYECKON MOAENbIO  YNpPaB/ieHUA aBapPUNHBIMU
3anacamm MaTepuanbHO-TEXHMYECKMX PECypcoB Ha WX OObeKTax B C/ayd4ae aBapUMHOrO
PEMOHTA.

PaccmoTpym moaenb onTMMM3aUMK BPEMEHWU BbINOJAHEHWUS aBapUMHbIX CTPOUTENbHO-
MOHTaXHbIX PaboT No MCTOYHMKY [KysHeuos [M.A. OpraHM3aUMOHHAA HAAEMHOCTb YNpaB/ieHUs
pecypcHbim obecrneyeHMem Npu NepeycTponCcTBe aBapuiiHbiXx 06beKToB // HuauwHoe CTpouTeNbCTBO.
2006. Ne 1. C. 5— 6], B TOM YMC/e, KOraa CHabxkatowaa opraHnsaums (CKiag) HaxoAnuTcs ganeko.

MomeHT oTkasza I — CNy4yanHas Be/IMYMHa, pacnpenesieHHan no aKCNOHEeHUMaIbHOMY
3aKOHY:

F.(x) =1 — exp(—ax).

MoTpebHOCTb B Tpybax Ans aBapUMHbLIX CTPOUTENbHbIX paboT WEMJ, TaKXe cny4vaiHan

Be/INYMHA, pacnpenesieHHada no SKCNOHEHLNANbHOMY 3aKOHY:
F, (x) =1— exp(—bx).
B momenT pemenn I = 0 3aseseno onpepenentoe konmuectso Tpy6 Qp,y. Mpu

3TOM CTOMMOCTb AOCTaBKM TPyH HA MECTO CKNaaupoBaHuUA Npu yaenbHol ctoumoctu C, byaet
paBHa:

CJ == CDQ'
Echn  otoro 3anaca Q XBaTaet AOnAa BOCCTaHOB/AEHUA pa6OTOCI'IOCO6HOCTM
pr6OI'IpOBO,£I,a (W = Q), TO  NPOAONKUTENbHOCTD  PEMOHTHO-CTPOUTE/IbHbIX pa60T
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onpesenum spemeHem t1. Ecam storo 3anaca e xsataet (W = @), To npogonkutensHocts
PEMOHTHO-CTpOMTENbHbIX paboT onpeaenvm spemeHem L5 = T4. Ywepb oT HegonocTasku
TpaHCNopTUPYyeMOro no Tpybonposoay npoayKTa (Tenna) notpebutensam (B eAMHULY BPEMEHU)
onpeaenvm BennuYMHOM Cq. Takmm 06pa3omM, MOXKHO oOnpeaenvTb cpegHue 3aTpaTbl Ha
MaTepuanbHO-TEXHMYecKoe obecneyeHne CTPOUTENbCTBA AN YCTPAHEHWA  aBapPUMHOM
CUTYaL MM NO OTHOLLEHMIO:
C:COQ+FW(:Q)C1E1+[1_FW(Q)]C1EEJ (ﬂ]

rne F,(Q) =1—exp(—bQ). 310 ana cnyuan, Koraa OTAANEHHOCTb 3aTpaT BO
BPEMEHM He YUYUTbIBAETCA U MHTEPBAN BPEMEHM | HUKaK He BAUAET Ha 3aTpaThbl.

Ecnn oTaaneHHoCTb 3aTpaT yumTbIBAETCA, TO CpegHuMe 3aTpaTbl 6yayT paBHbI:

C, =c,Q+[a/(a+ g)l{F,(Q)eyty + [1—F,(Q)]est,},
roe 4 — KoapPUUMEHT, yunTbIBaOLWMIA OTAANEHHOCTb 3aTpaT.
Mpeobpasyem cooTHoweHue (&) K Buay:
C=c,Q+cst; + ¢, (t,—ty)exp(—bQ).
OnddepeHunpyem 1 npnpaBHMBAEM HY/O NPOU3BOAHYIO:
€o — €1(t,—t;) bexp(—bQ) = 0.
OTctoga nonyyaem:

B =exp(—bQ)=c,/[c;(t;—t;) b].(0)
Ecau sbinonxsetca ycnosme B < 1, 1o muHumMym cpegHux 3aTpat cywectayer. Kpome

Toro, sBenmunna €xp(—bQ) npeacrasnser coboii BeposTHOCTL AeduLMTA. B HEKOTOPbIX
CNy4asAX MOXHO BBECTW OrpaHuWyeHue: BEePOATHOCTb AeduuuTa MeHblle HEKOTOPOM 3apaHee

33a4aHHOM BENUYUHDBI P.
Takum 06pasom, ecAu BbINONHAETCA HepaBeHcTBO 8 < P, TO oOrpaHuueHue

aBTOMaTMYeCKM yuuTbiBaeTca. OTCloga CAegyer, yto BenauunHa f = ¢,/ e (t,—ty) b]
[0/1KHa BbITb 40CTaTOYHO Masiol. Toraa cywecTsyeT MUHUMYM.

Ecaun ,l'r_? =1, a0 NPOUCXoAUT NpPU o4YeHb 6onblwon ctommocTn €, TO MUHUMYM He
CyLLeCTBYET, m.e. He cywecmeyem ONMUMAAbHO20 peweHus 3a0a4yu mMamepudanbHo-
mexHu4eckoz2o0 obecnevyeHus pecypcamu mMasnbix noceneHulli 8 asapuliHbiXx cumyayusax Ha
menaompaccax.

Pagom YYEeHbIX-NMPaKTUKOB FepmanHmu npobaembl TennocHab»KeHuA
AEUEHTPaAIM30BaAHHbIX NOCE/IEHUN NpeanaraeTca pewwaTb C NOMOLLbO BO3BEeAEHUA 34aHUN C
HyNeBbIM NOTpebAeHNeM 3Heprum (3HepronaccUBHbIE AOMA).

TepMUH «DHEpronaccuBHbIA AOM» OTHOCUTCA K CTPOUTEJIbHbIM CTaHAapTam. ITu
CTaHAAPTbl MOTyT 6bITb BbINOAHEHbI C UCNO/Ib30BAaHMEM PA3/IMYHbBIX TEXHOOTUIM, KOHCTPYKLUN
M MaTepuasioB. DHEpronaccuBHble Aoma MMeT 6/IM3KOe K Hy/lo noTpebseHne BHELHEero
Tenna, T.K. gns obecneyeHna KOMGOPTHOM TemnepaTypbl B Te4EHWEe OTONUTENbHOro Ce30Ha
A0CTaTOYHO MOCTYMN/IEHUA CONHEYHOM pagmaLnn Yepes OKHa, a TaKKe TENN0BOro U3nyyeHua ot
6bITOBbIX NpubopoB U nwoaen (0OdHako nocmynaeHue menaga om Npubopos C8A3GHO C
Ucrnosab308aHUEeM 3/71eKmpoaHepauu, a npu eé rnpouzsodcmee Mo KOHOEHCAMHOMY UUKay (Koeda 04
3HepaonaccusHoix 00MO8 Mersa08asa 3Hepaus He HyXHa) bydem npoucxodums pacceusaHue merina (0o
60 % om nonyyeHHO20 Mpu CHU20HUU MoOMausa) 4yepes epadupHuU. B ceasu ¢ amum ocmaemcs
OMKpbIMbIM 80MPOC — Kydad OmHocume smu nomepu menna? JloeuyHo «cbpoc» menna,
ocyuwecmensemvlii 8 2paOUPHAX, OMHOCUMb HA 6AAAHC MAKUX 3HEP20NACCUBHbIX O0OMOE).

MpnM  3HAUYUTENbHOM  WHCONALUMW  3MMOM, QaABTOHOMHAA CUCTEMA 3/IEKTPO- M
TEN/NIOCHabXeHMA TaKMX YacCTHbIX AOMOB COCTOMT, KaK npaBumao, M3 (GOTOINEKTPUYECKUX
npeobpasoBaTesiell U CONHEYHbIX HarpeBaTenen, PacnoNoXEHHbIX Ha Kpbile, HO OHW MOryT
ObITb NPUMEHEHbI He Be3ze.
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Y KaxkJ0oro pernoHa, a tem 6osiee cTpaHbl €CTb CBOW NPUOPUTETLI B chepe IHEPreTUKN —
oTBeYyarLwme HyKgam NPOMbILWNEHHOCTU U YKIA4Y KU3HU.

Mpeanaraemas cucTtema xXo/1040TennocHabKeHus (pPUcyHKM 21, 22), Kak HUKaKasa gpyras
YYUTbIBAET KAIMMATMYECKME YCNOBMA cpegHen nonocbl Poccum u tora. MpuHUMNMANbHO He
OT/IMYasACb OT paHee OnucaHHbIX cuctem [Ocagumit .. HeTpaguUMOHHbIE BapUaHTbI
XNnafoTennocHabxeHua 3aaHuii // TexHonorna mawmnHoctTpoernus. 2004. Ne 1. C. 50 — 54 n Ocagunit I.B.
ConHeyHasn sHeprus, eé NpoM3BoAHblE U TEXHONOMMKN UX UCMONb30BaHUA (BBeaeHuMe B aHepreTnky BU3).
Omck: UMK Makweeson E.A., 2010. 572 c], OHAa KOHKpeTU3MpoOBaHa B AeTansfAX U COAEPKMUT
OCHOBHble AaHHble MO BbINOJIHEHHOMY 3KOHOMWYECKOMY pacyeTy, C y4eTOM 3KON0rm4yeckoro
dakKrtopa.

- 0—100°c 4

1 — conHeYyHoe n3nyyeHune; 2 — KOHLEHTPATOP COIHEYHOTO N3NYyYeHUA; 3 — UCNApUTENb XON0ANAbHUKA; 4
— Apoccenb, 5 — KOHAEHcAaTop XONOAWUNbHUKA; 6 — Ten/soM30NALMOHHOE MOKpbITUe; 7 — perynatop
NOTOKa Mnapa xnagareHTta; 8 — Bo3gyxoBod; 9 — KoTnosaH co nbgom; 10 — macnonposog; 11, 14 —

TENIOBble TPaBUTALMOHHbIE TPYObl (TepmocndoHbl); 12 — xnagomér (asuratens CTUpAMHIA C
Komnpeccopom); 13 — Bogonposog; 15 — rpyHT; 16 — CONHEYHbIN CONAHON Npya,

PucyHok 21 - Cxema cucTeMbl CcpeaHeTeMNepaTypHOro XonoAo0CHab)xeHus
(renmoxonoannbHUKa)

MpuHUMN pPaboTbl CUCTEMbI CONHEYHOrO XONOAOCHABXKeHUA (renMoxonogunbHuKa),
obecneumBatolwen nogaeprkaHMe NeTom COOTBETCTBYIOWEN TemnepaTypbl B XON0AUAbHOM
Kamepe OTAe/IbHO CTOALWEro 34aHUA, COCTOUT B caeaytowem. Tensota CONHEYHOro nsnyyeHmsa 1
(pucyHOK 21), akkymynpyemas co/iHeYHbIM Npyagom 16, no Tennosoi Tpybe (Tepmocndony) 14
nogaetcs K xnagométy 12 (asuratento CTMpAMHIa C  KOMMpPEccopom), rae B
TePMOAMHAMUMYECKUX LMKNAX npeobpasyeTca B NOTOK xnafdareHTa. Heucnonb3oBaHHas B
TEPMOAMHAMMYECKNX LMKNAX XNagoméTa TennoTa no Tennosoi Tpybe 11 orBoautca B
KOT/I0OBaH 9, 3aMO/IHEHHbIA NbAOM, BbI3blBaA €ro TasHWE, UAM PACCEMBAETCA B OKpyrKalouiee
npocTpaHcTBo. KoHueHTpaTop 2 obecneynBatoT yBeIMYEHNE NOCTYNNEHNA CONHEYHOWN SHEPTUM
B Npya. A TeNJOM30/ALMOHHOE MOKPbITUE 6 NpeaoTBpallaeT TadHME NbAa KoT/loBaHa 9 oT
Hapy*KHOro BO3A4yXxa.

Cuctema npegHasHayeHa ANA  OXNaXKAeHMA 3aMKHYTbix o6bemoB nocpeacTBOM
LUMPKYNaLMK xnagareHTa no paboyemy KOHTYpY X0N10AUNbHUKA: KOHAEHcaTop 5 — gpoccens 4 —
ncnaputens 3. B ucnaputene 3 npomcxoauT napoobpasoBaHMe HU3KOKMNALLEro paboyero Tena
— XxnapgareHta. Obpasyowninca nap xnagareHta CKMMaeTcs B xnagomérte (Komnpeccope) ¢
NoBbIWEHWEM TeMNepPaTypbl (3aBUCUT OT CTEMEHWU CXKATUA) U 3aTEM MOCTYNaeT B KOHAEHCATOp,
rae KOHZeHcupyeTcs, oThasasa TennoTy ¢pa3oBOro Nepexoa x/afareHTa B KOT/IOBaH CO /IbA0OM
WK B OKpyKalollee NpocTpaHCTBO (Bo3ayx). Obpasylowminca npyu 3TOM KUAKUK XnagareHt
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nogaeTca B gpoccenb 4; 33 HAM AaBNeHUe NOHUMKAETCA, U XxNaJareHT noctynaeTt B ucnaputenb
3. Llukn nosTopAaeTca.

TennoTta, 3abupaemana n3 nomeleHnt ByaeT MAM aKKYMy/IMPOBATbCA KOT/I0BaHOM 9
NOCPeACTBOM 4acTM KOHAEHCAaTopa 5, pPacnofioKeHHOM B KOT/N0BaHe 9 WM nog HUM, 4TO
obecneunBaeT Hambonee MNONHOE aAKKYMY/IMPOBAHME HU3KOMOTEHUMANbHOW TennoTbl ANA
ncnonb3oBaHuA eé B Oyaywem (3MMOM), MAM 4YacTb TENAOTbl MOMET paccemBaTbCcA B
OKpY)KaloLLyto cpeny yepes ero (KoHgeHcaTopa 5) BEPXHIOK HAPYXKHYI0 YaCTb, PAcroNOXKEHHYHO
Ha OTKpPbITOM BO34yxe. Bbibop pexuma paboTbl onpesendaetca MONOKEHWEM 3aC/NOHOK B
perynatope noToka 7, B 3aBUCMMOCTM OT TEMNEPATYPbI OKPYrKatoLLero Bo3ayxa (A4eHb — Houb,
BECHAa — OCEHb) M COCTOAHWA KOT/IOBaHa — TemnepaTypbl B HeM. A TakXe OT obbema
KOT/IOBAaHa, KOAMYECTBA TEN/OTbl, KOTOPYK, OH MOXeT npuHATb. [lpeobnagaioulee,
ecTeCTBEHHOe Hanpas/ieHMe MOTOKa napa XnagareHTa Npu OTKPbITOM peryaatope noTtoka 7 B
KOHAeHcaTope 5 onpenenserca Tem, Kakana M3 ero YacTel; pacnonoXKeHHan B KOT/I0OBAHE MW Ha
OTKPbITOM BO34yxe MmeeT 6onee HU3KY TemnepaTypy. TemnepaTypon YacTel KOHAeHcaTopa
onpenenaeTca CKOPOCTb KOHAEHCAUMWN B HUX Napa XAafareHTa, a 3HAYMT U MOHUKEHUE B HUX
AaBneHuA. YacTb KOHAEHcaTopa 5, pacnofio)KeHHas Hag KOT/ioBaHOM sieTom byaer mmeTb
HauMeHbLLIYo TemnepaTypy ¢ 23 A0 5 4, Korga pasHoCTb AHEBHbIX U HOYHbIX TemnepaTyp 4nA
cpeaHei nonocbl Poccun coctasnset 11 — 16 °C (Ha CesepHom KasKase, Hu»kHem MoBoKbe U
tore [JanbHero BocToka oHa ewgé 6onble). Takoe pasBeTBNEHME KOHAEHCAaTOpa OYeHb
AKTyaNbHO, T.K. KaK MOKa3blBalOT MCCAeA0BaHUA, Y HAac HapacTaeT M3MEHYUBOCTb Noroabl —
M3MEHUYMBOCTb TemnepaTypbl M BCEX COMYTCTBYHOLWMX 31eMeHTOB. M3MeHUYMBOCTb CyTOYHasA,
rogoBas — Kakaf yrogHo.

Bopa (Bo3ayx), npoxoasuwiaa no sogonposoay (Bosayxosogy) 13, Harpesaetca o 50 —
90 °C (B 3aBMCMMOCTM OT CKOPOCTU ABUXKEHUA) YA0BNETBOPAA NOTPEOHOCTM B ropsayei soge
(Bo3ayxe) B TeuyeHwe Bcero neta, Ao rnybokon oceHwn. KoHOMULMOHMPOBAHWE MOMeELLEHUM
MOYHO OCYLLECTB/ATb OXNaXKAeHHbIM A0 5 — 8 °C BO34yXOM, NOCTYNaloWMM B MOMELLEHMS
yepes BO34yX0BOJ, 8, pacno/IOXKEHHbIW BO NbAy KOT/N0BaHa. OxnaxaeHne NoMeLeHUn MOXKHO
OCYLLEeCTBAATL TaKXe 3a cyeT UMpKyaauum macna; macnonposog 10 — oxnaxpgaemoe
nomelueHue.

K oceHu Temnepatypa Tanoi BoAbl B KOT/I0BaHe noaHumaercsa go 10 °C.

AKTYanbHOCTb Pa3pabOTKM CUCTEMbI XON0A0CHAOKEeHMA CBA3aHa M C CyLLECTBYHOLLMM
NPOrHO30M M3MeHeHU Knumata Poccum go 2015 r. B cpegHem 3a 10 net Halwm KAMMATONOMM
O’KMAaloT NoBbiWeHne TemnepaTypbl Ha 0,6 °C, M ymeHblUeHWe KonYecTBa 0CaaKoB. B cBa3u ¢
3TUM noABATCA NPobAeMbl C BOAHOCTbIO peK. ITO CKaxeTcsa Ha pabote 3C. B neTHee Bpems
Yy4acTATCA OnacHble ANA 340PO0BbA KPYrnHble BOJIHbI Tenna. A 3TO B CBOKO oyepeab NOBAUAET Ha
paboTy yupexaeHui counanbHom chepbl U MegULMHbI.

Kak eudum npu npouseodcmee xonoda u menaomel OAHHAA cucmema umeem
MUHUMGIbHOEe KOAU4Yecmeo mexHOs102U4ecKux nepeoesos.

Cuctema cpegHeTemMnepaTypHOro Xo0/i040CHAbKeHWAa Ha  3Mmy MOXKeT  ObITb
npeobpa3oBaHa B CUCTEMY TEMNOCHABXKEHUA COrNACHO PUCYHKY 22.



1 — conHeYyHoe n3nyyeHue; 2, 7 — TENNOU30NALMOHHOE MOKPLITUE; 3 — KOHAEHCATOP TEMnJ0BOro
Hacoca; 4 — gpoccensb; 5, 10 — perynatop NOTOKa xnagareHTta; 6 — ncnaputenb Tena0BOro Hacoca; 8 —
BO34yX0BOA; 9 — KOT/I0OBaH ¢ Tasol Bogow; 11 — xnagomeért (asuratens CTMpanHra c Komnpeccopom); 12
— TenaoBas rpaBMTaLMOHHan Tpyba (TepmocndoH); 13 —rpyHT; 14 — CONHEYHbIN CONAHON NpyA,

PucyHoOK 22 — Cxema cucTembl TenIoCHab»KeHna (Tens1onpMBOAHOTO TENJIOBOrO Hacoca
— THm)

MpuHUMN paboTbl cUCTEMbI TeNNOCHabKeHuA, obecneynBatoLLelt 3MMON NoaaeprKaHne
COOTBETCTBYIOLLEN TeMNepaTypbl B MNOMELLEHMAX OTAENbHO CTOAWEro 34aHuA, MNPOMCXoauT
cneayowmm obpasom. Xnagomér 11 (asuratens CTupaunHra ¢ kKomnpeccopom) obecneymsaet
oborpes nomeleHMn NOCPEACTBOM UMPKYNAAUMW XNagareHTa no pabodemy KoHTypy THrn:
KoHAeHcaTop 3 — apoccenb 4 — ucnaputenb 6. Xnagomeér 11 paboTtaeT OT 3Heprum cropaHus
brvomeTaHa, o6orpeBatoLLEr0 YKOPOUYEHHYO Tennosyto Tpyby 12 (KOHCTPYKLMA TONOK-GOPCYHOK
YC/IOBHO HEe MNOKasaHa), WM Apyroro UCTOYHWKA. B KauyecTtBe opraHuyeckoro Tonauvsa Ans
oborpeBa TennoBoi TPybbl 12 MoXeT 6biTb MCNONb30BaH TOPQ, BbICYLIEHHbIN JIETOM C
NCNO/Ib30BaHNEM CO/THEYHOM SHEPTUM.

B mncnaputene 6 3a cyeT TENN0BOW 3HEPrnM BoAbl 9 NpoucxoauT napoobpasoBaHue
XNnajareHta, nap JAganee nNoAOrpeBaeTcA OT TenaoTbl T[PYHTOB, PaCnO/IOKEHHbIX Mog,
KOTN0BaHOM, 3aaHnem u nog npyaom (13) n paccona npyaa 14. MoaorpeTbiii Nap CKUMAETCs B
KOMMpeccope C MOBbILWEHMEM TeMnepaTypbl, 3aTeM ropA4YMA Nap XnagareHTa MNOCTynaeT B
KOHAEeHcaTop 3, rae OH, BHayane 4YacTUYHO OXJIa)KAAeTCA, 3aTemM KOHAEHCUpPYACb, oTAaer
Tennoty ¢asoBoro nepexoga Ha oborpes nomeweHUn. KoHAeHcaT xiagareHTa nocTynaer B
apoccens 4, rae ero gaBaeHNe NOHUXKAETCA, @ 3aTem — B Ucnaputenb 6. LiIMkn nostopaeTca.

Mepen ppoccenem 4 KoOHAEHCAT XJafareHTa MOXKET nepeoxna)kaartbCcA 3a cdyer
nocTynatoLLero B 34aHne Xo/i104HOro BO3Ayxa Uim BoAbl.

NMocne ppoccena 4 TennoTa Ha MUCNapeHWe xnajareHTa B ucnaputene 6 MoxkeTt
3abuMpaTbca KaK U3 KOTI0BaHa, Tak U U3 OKPYKaloLWEro Bo3Ayxa, COOTBETCTBEHHO Yepes 4acTu
nucnaputena 6, PacnonoXeHHble B KOTAOBAaHE WAM Hag, KOTAoBaHOM 9. IDTO 3aBUCUT OT
NOMOXKEHNA 3aCNOHOK perynatopa noToka 5 xnagareHTta. pu ABUMXKEHUMU uMcnapAtoweroca
XUOKOro xnajareHta no 4acTu UCNapuTens, Pacno/ioXKEHHOW B KOT/0BaHe obecneyunBaeTcs
ObICTpOE OxnarkaeHue BoAbl KOTI0BaHa M 0O6pa3oBaHME B HEM Jiba — aKKyMy/MpOBaHUE
Xono4a AnA UCNonb3oBaHUA netom. lNpu ABUMKEHMM UCNAPAIOLWLErocA XnagareHta no 4actu
ncnapuTens, pacrnosioKeHHOW Hag, KOTI0BAaHOM (OCeHbto, B OTTeNeNn, TenabiM 3MMHUM AHEM
WU Korga KonebaHus Temnepatypbl HAMOMUHAKOT «MUAY») SKOHOMUTCA HU3KOMOTEHLMA/IbHANA
TennoTa KOT/0BaHa AAs MOpPO3HOro nepuoga. Bbibop perkmma paboTbl onpegenserca
NONOXeHNeM 3aC/IOHOK B perynatope noToka 5 B 3aBUCMMOCTM OT TeMNepaTypbl OKpYKatoLero
BO34yXa (AeHb — HOYb, OCEHb — BECHA) M COCTOAHMA KOTNOBaHa — TemnepaTtypbl B HemM. A
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TakKe OoT obbema BOAbl B KOT/NOBaHe, KOAMYECTBa TEM/0Tbl, KOTOPYD OHa MOXeT OTAaTh.
Mpeobnapatoulee, ecteCTBEHHOE HANpaB/ieHWE MOTOKA MKMAKOrO X/aafareHTa npu OTKPbITOM
perynAtope nNOTOKa 5 B KOHAeHcaTope 6 onpeaensetca TemM, Kakaa W3 ero 4acrew;
pacnonoXeHHas B KOT/I0BAaHE UM Ha OTKPbITOM Bo3ayxe umeeT Hosiee BbICOKYIO TemnepaTtypy.
TemnepaTypow 3TUX YacTel UCnapuUTena onpenenaeTca CKOPOCTb UCMAaPEHUA B HUX X1a[areHTa,
a 3HauuT M noBblweHne gasneHuA. OCeHblo NpoxnagHaa BOAA B KOT/0BaHE MOXeT ObITb
nogorpeTa, ecn BO34yX U3 34aHMA yOaNATb Yepes BO34AyXO0BOA 8 WM 3aMeHeHa Ha Tenayko
Bo4y, c Temnepatypoi Ao 20 — 25 °C. Nogorpes BoAbl B KOT/I0OBAHE MOMHO OCYLLECTBMTb 3a
CYeT eé UMPKYAAUUM Yepes NMJIOCKUIA COJTHEYHbIN KONEKTOp B nepunog «babbero netay.

KoHgeHcaTop 3, ero Hapy»KHble NOBEPXHOCTU ByayT MMeTb TemnepaTypy He 6onee 60 —
65 °C, yto camo no cebe XOPOLIO C 3KONOTMYECKOM TOYUKM 3PEHUA, MOCKObKY B KUbIX
nomelLeHMAX HeobxogMMO OrpaHMuyMBaTb TemnepaTypy MOBEPXHOCTM  OTOMMUTENbHbIX
npubopos. 310 TpeboBaHMe 0OYCNOBNAEHO ABNEHMEM PA3NOKEHUA U CYXOM BO3TOHKM
OpPraHMYyeCcKom MblnN, COMPOBOXAAOLWMMCA BblaeNeHWemM BpegHblX BelecTB, B YACTHOCTU
OKMUCK yrnepoga. PasnoxKeHune nbian HadmHaetcs npu temnepatype 65 — 70 °C M UHTEHCMBHO
NpoTeKaeT Ha MOBEPXHOCTH, MMetoLLLeln TemnepaTypy 6onee 80 °C.

Koga Ha ynuue Tenno Ttorga noTpebHOCTb B OTOM/JIEHUM YMEHbLUAETCA; TaK 4TO
NOHUXKEHHas Tensonepeaaya (Tenn00TAa4a) YIMYHbIA BO3AYX — HapYKHbIMA ncnaputenb byaet
obecneynBaTb MeHbLWWI (ANA UCKNOYEHMA NepeTona) 3abop TennoTbl U3 aTmocdhepsbl. Tak 3Mma
2006-2007 rr. Ha tore Cubupu bbina akcTpemanbHo Tennas. OHa npuwaia Ha 2 — 3 geKkaapl
nos)e 06blYHbIX CpOKOB. CpepHsAa TemnepaTtypa Aekabpa 6biia muHyc 6 °C, a cpeaHsas
Temnepatypa fHBapa muHyc 9 °C (Bmecto cpeaHerogosoit muHyc 19 — 20 °C). MpakTuuecku
3MMbI KaK TakoBOM Ha tore Cnbupu He 6bin10. unu e ycnosusx nped3umes. 3a BCO 3MMy Bbia10
BCEro ABa XO0/NI0AHbIX Nepuoaa: TpeTbM AeKkaabl HoAbpAa n deBpana. Bce ocTanbHbie nepuoabl
6bl 1M IKCTPEMA/IBHO TEMNBIMU. B KOHLE AHBapA HacTynuaa oTTenesb. TemnepaTtypa NogHANACh
[0+ 61+ 12°C. A soT 3uma 2005-2006 rr. 6bl1a HEOBbIYHO MOPO3Has.

B npouecce pabotbl THrn (cuctembl) TemnepaTypa BOAbl B KOT/IOBaHE MOHUMKAETCA,
obpasyeTca nes (KOTN0BAH «FOTOBUTCA» K MPUEMY TENNOTbI N1E€TOM), MOXET 3aMepP3HYTb U FPYHT
nog KOTNOBaHOM. 3aMeTHO CHMXaeTca Temnepatypa rpyHta 13 w paccona npyaa 14,
obecneumBas oborpeB MNOMELEHUN AKKYMY/JMPOBAHHOM COMHEYHOM 3HEPrMn M cHPOCHbIM
TENn10M CUCTEMbI paboTaBLUEN IETOM B PEXMME CO/THEYHOW X0/1I0ANNbHON YCTaHOBKM.

B paccmaTpuBaemom cny4vae, Ha ucnaputene 6, pacnosio}KeHHOM B KOoTnoBaHe 9 1 nog,
KOT/IOBAHOM 06pa3oBaHMA NeJsaHbIX HAPOCTOB He ABNAETCA HEMpeoAo/IMMbIM MPEnATCTBUEM
ANA aKcnayataumm cuctembl. Korga BcA BoAa B KOT/.oBaHe 9 3ameps3HeT, U gasnbHewnwas
akcnayatauma THmn Cc 3TMM  y4acTKOM CTaHeT MasioadPEKTUBHOM U3-32 MOHUMKEHUS
TemnepaTypbl B Ucnaputesne, To 3a CYET YyNPaBAeHUA 3aC/IOHKOM perynatopa notoka 10 MoxHO
obecneunTb ABUMMKEHWE X/1TaZareHTa, No KOHTYpY UCMAPEHUA, MUHYA KOTN0BaH 9. DTOT penm
paboTbl THrn mokeT 6biTb 3ddeKTUBEH BECHOM, Koraa npys ocsoboaunca oTo nbga, U naet
AKKYMY/ZIMPOBaHME CO/IHEYHOM 3SHEPrMM MPUAOHHBIM CNOEeM Npyda, U Korga AanbHewnwee
OX/NaXKAeHWe KOT/IoBaHa He uenecoobpasHo. O4HAKO 3TOT PEKMM MOXKHO NPUMEHATb N 3UMOM
ANA BOCCTAHOB/IEHMA (BbIpaBHMBaAHUA NO MaccmMBy) TemMnepaTypbl KOTA0BaHA. Kpome Toro, ecnu
B CMCTEME MPUMEHWUTb 3NEKTPONPUBOAHOM KOMMNPECCOP, TO 3TOT PEXMM, C NPUCYLLUM emy
6onee  BbICOKMM  KoadpduumeHTOM  TpaHcPoOpmauun, MOXKHO  MCNONb30BaTb  ANA
TennocHab»KeHns Houblo, Koraa 6osee Xo0/04HO, Korga notpebHocTb B Tenne 6onblie, a
CTOMMOCTb 3N1EKTPO3IHEPrnN HU3KaA. [IHEM Ke, KOrga CTOMMOCTb 3/IEKTPO3HEPTMN BbICOKAA, HO
TpebyeTcAa MeHbLle Tenaa Ha OTOMJIEHME MOMKHO NPUMEHATb THtn ¢ MCnoib30BaHMEM TEN0Tbl
KOTNOBaHa, Npu 6onee HU3KOM KoappuumeHTe TpaHchopmaumn. Uam HaobopoT. Pexunmsl
paboTbl 3aBUCAT OT KOHKPETHbIX 3HAYEHUIN NPUBEAEHHbIX NAPaMeETPOB.

Mpy NPOAOMKUTENBHBIX MOPO3HbIX 3MMAXx, @ TakKXKe ANA 06BEKTOB € Manbim o6bemom
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KOT/IOBaHa MOMOJIHATL €ro TeN/JI0TOM 3MMOWM MOXHO 3a CYeT 0TBOAa «oTpaboTasBlero» Bo3ayxa
M3 34aHMA Mo Bo3ayxosoay 8. M mpu 3TOM «noaorpesaTtb» MOCTYNAOWMA B MOMELLEHMA
CBEXMA MOPO3HbLIN BO34YX MOXKHO B MapannefNbHO pPaACMO/IOKEHHOM B KOTA0BaHe
BO34yX0BOAE, COEAMHEHHOM C CUCTEMOMN BEHTUNSALNN.

Ona noBbllWeHMA Tenaou3oNAUMM KOTI0BaHA U OA4HOBPEMEHHOrO aKKyMy/aMpOBaHMA
XonoAa, ONA NeTHero nepuoaa, CHer, ybupaemblii C NpUAEeralowmx TEPPUTOPUA MOMKHO
CKNaAMpoBaTb Hag KOT/I0BAHOM. TaKKe paHHel BECHOW CHer C aKBaTopuW Npyaa MOXKHO
Mcnonb3oBaTb ANA  YBEAMYEHMA 3anacoB  X0/104a KOTAOBaHa, HaKpbiB ero (cHer)
AEMOHTUPOBAHHbIM TEM/TIOU30/IALMOHHbBIM NMOKPbITUEM NPYAa.

Takas BbipaboTka 3HeprMn— 3TO, NO CyWecTBy KOMOUHUPOBAHHbIl cnocob
npou3sodcmea x0n100a u menaomsi. TONbKO XON0A, aKKYMY/JMPOBaHHbIA B BMAE /bAa B
KOT/IOBaHEe 3MMOWM, pacxodyeTca netom (pucyHok 23), a TensoTa, akKyMyaupoBaHHasA BOAOM
KOT/1I0BaHa NeToOM, pacxoayeTcs 3umoi nocpeactsom THr.

[Torpedurens (cOHT) [Torpedurens (cOHT)
20— 90 °C 1 5-10°C || 20-30°C 1 +0—-5°C
Bosmyx Xomoxg Bosaoyx Bosmyx Teropag Bosgyx
15-20°C _ 1} C 25-35°C 5_10°C SHepIT -20-35°C

= H ! \OTIOBaH = H t \OTIOBaH
- 2 2 é CO TTHIOM 2 2 = CBOIOI |
Z |EE . | e |EE 2 AN (-
= H oo & 4 AKKYMYTIT- 5 5= 5 BrpaGotka |
5 uv'E B =2 E 2 == ! = - =
= = £ E g =  poeame S B = E TpIANIT |
= - g TeIla L SR o= = TeTa
5 S 3TIMEL 5
e——
10-15°C 1 4-15°C BroMeTtaH 5.20°C
Boma —— Boma Temmno AHTHPITS
50-90°C Bosmyx 20—30°C TpYHIA, < 0
o T - 0T BO3IYXa +0-5°C
[Torpedurens (cOHT) [Torpedurensd (COHT)

PucyHoK 23 — Cxembl BCeX reHepupyembiX CUCTEMOW XON0A[A0CHA6XKeHua (netom) m
cucTemoii TenniocHabxxeHua (3umoii) BMAOB 3Hepruii

Ha pucyHke 23 npusegeHsbl Bce guddepeHumpoBaHHbIe BUAbI SHEPTUN, KOTOPbIE MOXHO
nosy4yaTb IETOM 33 CYET CONHEYHOTrO CONAHOrO NpyAa, KOT/10BaHa CO IbA0OM M OKpYKatowero
BO34yXa CUCTEMOM XON0A0CHADXKEHMA M Te, KOTopble MOXHO MOoAyyYaTb 3MMOWN CUCTEMOW
TennocHabxeHna. Kak BUAHO U3 pucyHKa 23 pa3Hoobpasne reHepupyemblX BUAOB SHEPruu
CUCTEMOM X0N0A0TEeNNOCHAbKeHNA obecneymBaeTca B OCHOBHOM 33 CYET 3HEPruin BCero AByx
OCHOBHbIX COOPY)XEHUW — npyga U KoTaoBaHa M 6uomeTaHa (Topda). 3To nossonseT npwu
3KcnnyaTauMM CUCTEMbI BblpabaTbiBaTb HAMPAMYK TOT BWA, 3SHEPrUM, KOTOPbLIA HYXKEH B
KOHKpPETHOE BpemMs B KOHKPETHOM MecTe 6e3 nepeHasnagkn obopyaoBaHUs.

Pe3ynomamol nposedeHHO20 pacvyema 3K0/1020-3KOHOMUYecKoli 3ghchekmusHocmu,
ucnonv308aHusA 3Hepauli conHe4YHo20 ConAHO20 npyoda, nbda (600bl) KomaoeaHa, 8o30yxa u
6uomemaHa (Yacmu evipabamoeieaembix 3Hepauli npedcmassieHHbIX HA pucyHke 23)
cucmemamu:  xo0n000cHabMceHUA;  menaocHabxeHus; 2o0pAYe20  B8000CHAbMceHuUA
npedcmasneHsl HUXe.

PacyeT cuctem nposedeH Ans WMpoTbl Omckon obnactu (55 © cesepHoM WwupoTbl) ann
30Hbl HEAOCTYNHOCTU TenaocHabxeHna oT ropogckon TIL. Mnowasb CONHEYHOrO CONAHOrO
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npyAaa (30Hbl aKKYMY/IMPOBaHMA CONMHEYHOrO U3/TYYEHUA TOPAYMM PACCOIOM), MPUHATA PaBHOM

?8,5_112 (Pagmyc npyma 5 m. Pasmepbl npyaa nNpuHATbI M3-3a  O2paHU4YeHuUsA o
KOHCTPYKTUBHbIM COOBpaxKeHMAM — naoWaan KoHueHTpaTopa (pucyHok 10) m cBA3aHO ¢
nepuoaMyeckn BO3HUKAKOLWMMKM BETPOBbIMUK Harpyskamu). O6WMA, pacyeTHbIn, obbem
KOTN0BaHa Ans Npuema BCEN TENOTbl, HEMCMNO/Ib30BaHHON B TEPMOANHAMUYECKUX LIMKNAX —
332 m3.

MaTepuanbl, OTHOCAWMECA K pe3ynbTaTaM pacyeTa  3KOJIOT0-3KOHOMMUYECKOWM
3pPEKTMBHOCTM CMCTEMbI XON0A0TENNOCHAOXKEHMA, NpeacTaBNeHbl HUXe B Buae Tabauy 11,
12, 13 v pucyHka 24.

Ta6bnmuya 11 — O6bemMbl CONHEYHOM 3HEPruu, akKKymyaumpyemble /IeTOM COJIHEYHbIM
npyaom (naowaab 78,5 m?)

Mecsay,
MNapameTp IV \Y Vi Vil VIl IX Bcero
or npamoro COJIHe4YHoro
usnydennn, Qyy’, M 7639 | 19429 | 21600 | 19429 | 14508 | 8428 | 91033
Oor OTPa*XeHHOro COJIHEYHOTIO
nsnyserns, QF% | MIk* 7157 | 13752 | 13867 | 13752 | 13594 | 11599 | 73721

OT pacceaHHOro COJ/IHEYHOro
Manydenms, Qjﬂ‘, MK 6408 16067 | 16265 | 16859 | 13910 9637 79146
AKKYMYAMPOBAHHAA  pPacCcoiom

21204 | 49248 | 51732 | 50040 | 42012 | 29664 | 243900
npyaa Tensora, QE"", M/

Temnepatypa paccona, °C** 80 85 90 95 90 85 _
KN/, npyaa netom, oy, *** 075 | 08 | 082 | 08 | 080 | 0,72 —
Bcero TennoTbl, ANA NeTHero

nepuoga, Gy, MIx 15903 | 39398 | 42420 | 40032 | 33610 | 21358 | 192721

*KOHLEHTpaTop paclnpsaeT rpaHuLLbl MECAYHON «MPOAYKTUBHOCTU» CONTHEUYHOMO U3/TyYeHUs

**13MeHeHne aHaNorMYHO U3MEHEHMIO NO MecALaM TemnepaType Bo3gyxa B Omcke

***6e3 yyeTa BblAeNEHUA TENNOTbI NPU KPUCTANAN3ALMU BOAbI BEYEPOM M HOUbIO [OBUYMHHU KO B
B.M. n ap. Cxembl NOAYYEHUN SNEKTPOSHEPTUN B TEMIOBbIX MALLMHAX Ha OCHOBE BO30OHOBAAEMbIX
WUCTOYHWKOB Tenna B MPUPOAHbIX BOAOEMaAxX M atmocdepe. MHCTUTYT AfdepHbIX UccnenoBaHuii PAH.
Mockea, 2003. MpenpuHT UAN — 1096/2003, mapT 2003].

Tabauua 12 — MNokasatenu 3kcnayatauuMu reIMoXonoaubHMKa U CUCTEMDbI FopaYero
BOAOCHAOYXeHUA 1eTOM M TENJIONPUBOLAHOIO TEN/IOBOro Hacoca 3Mmoin

Ne HanmeHoBaHue Pasmep Konunyectso
n.n
FennoxonoannbHUK
1 | XonogonponssogutenbHOCTb KBT 3,83-8,26
2 | NMpogonxutenbHocTb pabotbinon. 1 yac. 4032
3 | Ce30HHanA BblpaboTKa xos04a no n. 2 MO 97058
4 | CtommocTb BbipaboTaHHOro xo/104a py6. 242645
5 | CmeTHaa  CTOMMOCTb  COOpY»KeHuit un  obopynoBaHuA,
OTHECEHHbIX K YCTaHOBKe py6. 837450*
6 | Ce30HHble 3KCcMAyaTaUMOHHbIe  pacxogbl W U3OEPXKKK
npoun3BoAacTBa py6. 40764
7 | MocToAHHaA YMCNeHHOCTb 06CNYKMBatOLLEro NepcoHana yen. —
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8 | CpoK aKcnayaTaumnm (YMCN0 NeT *KU3HU NPOEKTA) ner 10
Cucrema ropsuyero BoaoCHabxeHun

1 PacueTHaA Tennonpon3BoANTE/IbHOCTb KBT 2,4-5,3
2 | NpogonxkutenbHocTb pabotbl no n. 1 yac. 4032
3 | Ce30HHan BbipaboTKa TennoTbl Mo n. 2 Mx 62353
4 | CToMMOCTb BblpaboTaHHOM TEeNA0ThbI pyb6. 77317
5 | CmeTHasa ctoMmocTb 0bOOpyAOBaHMA, OTHECEHHas K cucteme

ropavyero BOAOCHabKeHUA py6. 22260*
6 | Ce30HHbIe  3KCNAyaTaUMOHHbIE  pacxodbl W U3LEPXKKK

npou3BoAcCTBa pyb6. 13094
7 | MNocToAHHAA YUCNEHHOCTb 0BCNYXKMBAIOLLENO NEPCoHana yes. —
8 | CpoK aKcnayaTaumnm (YNCNo NeT MKU3HU NPOEKTA) ner 10

TennoBoW Hacoc M pekynepupoBaHHaA TensoTa cropesluero 6MomeraHa

1 | YcTaHOBAEHHAA MOLLHOCTb CUCTEMDI KBT 11
2 | NpogonmkntenbHocTb paboTbl cuctemol no n. 1 yac. 4320
3 | Ce30HHan BbipaboTKa TenaoTbl Mo n. 2 Mx 264820
4 | CToMMOCTb BblpaboTaHHOM TEeNAOThI pyb6. 164188
5 | CmeTHasa cTOMMOCTb 060pyA0BaHUA, OTHECEHHAsA K cMCTEME pyb. 529223*
6 | Ce30HHbIe 3KCNAyaTaUMOHHbIE  pPacxodbl W U3LEPXKKK

npoun3BoacTBa py6. 26482
7 | Ce30HHble 3aTpaThl Ha TonamBo (Npu ueHe 6uometaHa 10

py6./m) py6. 52810
8 | MocToAHHaA YUCNEHHOCTb OOC/YKMBAKOLLETO NepcoHana yes. —
9 | CpoK aKcnayaTaumnm (YNCNo NET *KU3HU NPOEKTA) ner 10

* C yYEeTOM CTOMMOCTM MOHTaKHbIX M MYCKO-HaNaZ4ouYHbIX paboT paBHbix 20 % OT CTOMMOCTH
obopyaosaHua (cuctemnl).

Ucxopa w3 3HayeHui Tabnuy 11 w12, 3a4aBwiuvcb, npu pacmywem pbiHKe

3Hepz2onompebseHusa, CTaBKOM AUCKOHTMPOBaHMA 18 % onpepeneHne AUCKOHTUPOBAHHbIX

YMCTBIX AEHENKHbIX MOCTYMAEHWI WAM 4YUCTOW npuBeaeHHoi BennumHbl goxopa (NPV),
XapaKTepuayouwei obwmnii, abcontoTHbIN pe3ynbTaT MHBECTULIMOHHOMO NPOEKTa, NPOBEeAEHO C
YYETOM 3KOJIOr0-3KOHOMMUYECKMX MPENMYLLECTB SHEpPreTukM B3 no npeanaraemoit aBTopom
dopmyne:
Koy X (k% B, —Ct)
(14t

roe B: — Bbiroga (moxoa) ot npoekta B rogy L, py6.; k3 = 1,15 — koapoduumeHT
(MuHumMmanbHoe ezo 3HaveHue, pasHoe % uyacmu om cpedHe20) Y4YUTbIBAOLINIM SKOJIOro-
3KOHOMWYECKOM BbIrOAbl WCNONb30BaHWA 060pyaoBaHMA 3HepreTukn BUD  (Pocculickue u
3apybexcHble OUeHKU [MPAMbIX COUUAbHbIX-9KOHOMUYECKUX 3ampam, C8A3AHHbIX, C 8pedHbIM
so3delicmguem 3nekmpocmaHyull, 8bipabambIBAOWUX 3/1EKMPO3HEpP2Uo 30 c4em CHCU2AHUS
OpP2aHUYECKO20 Monaueq: BKA4YaAa 607e3HU U CHUXEeHUEe MpodoaxcumenbHoCmu XuU3Hu sawodel;
onaamy meduyuHCKo20 06CAyHUBAHUA, Nomepu fpou3soocmaea, CHUMCEHUA YPOXas, 80CCMAHO8AEHUSA
aecos U peMoHm 30aHull 8 pe3ynbmame 3a2ps3HeHUs 8030yxd, 800bl U ro4ebl Oalom 8esUuvuHy,
dobasnsawwyro oKono 75 % mupoevix yeH Ha moraueo u sHepeuro. Mo ucmoyvHuKy [Konwsinoes
A.E. 3JKoHomuueckue acriekmeol evblbopa cucmembl MOOOePHKU UCM0Ab308AHUS 80306HOB9EMbIX
UCMoyYHuUKos aHepauu 8 Poccuu // IHepeemuk. 2008. Ne 1 C. 7 — 10] amu 3ampamei a8 y20abHbix TIC

NPV = X7, » PY6.

eviwe); km = 1,06 — KO3QPUUMEHT, Y4YUTbIBAIOLWNIM OMEPEXKAWMA POCT ULEH Ha
NPOM3BEAEHHYIO SHEPIUIO, @ TAKXKE CE30HHbIE 3KCMAyaTaUuMOHHbIE PacXoabl U U3AEPXKKMK, NPU
npowussogacTee atoit sHeprum; Ty — 3aTpathbl Ha npoekT B rogy L, py6.; 7" — cTaBKa AMCKOHTa; 1L —
YMCNO NET KU3HU NPOEKTA.
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Mpumeyanus: 1) sennunHa KospduumeHTa K, Bo3pacTaeT A0 3HayeHuit (1,5 — 1,75) npm
BO3BEAEHMWN CUCTEMBI B MPUTOPOAHbIX, KYPOPTHbIX, 3aN0BeAHbIX 30HaX U T.A.

2) 3HayeHue KoadpduuMeHTa K., CHUKAETCA NO Mepe CHUXEHWA, Temna PocTa CTOMMOCTM
reHepmpyembix BUAOB sHeprnm B Poccmu.

3) cTaBKa AMCKOHTA T CHMMaeTCa No Mepe CTaHOBAEHMSA (pa3BUTUA) SHepreTUKn BN,

PesynbTathl pacyeToB 3KOHOMMWYECKOM addeKTnBHOCTH cucTembl
X0/1040TEeNN0CHAbXeHNA cBeAeHbl B Tabaumuy 13.

Tabauua 13 — CBogHaA Tabanua UMCTOi NpUBEeAEHHOM BeIMUMNHbBI A0X0A3, ThbiC. py6.

3aTpartsbl Poct Yucrtole dakTop
Kan- pacxogbl, | Bce- | CTOMMOCTM | A0XOApbI ONCKOHTU-
fopT B, BNO- | UW3Oepk- ro sHepraun | Koy (kB — @zBaH“”t NPV,
KeHA K1 C,, | “SRepxex, (1+7)
kBH
1 0 1389 0 1389 - -1389 0,847 -1176
2 | neto 320 0 54 133 1,060 449 0,718 322
3uma | 164 79
3 | neto 320 0 54 133 1,124 476 0,609 290
3nma 164 79
4 | neto 320 0 54 133 1,191 505 0,516 260
3uma | 164 79
5 | neto 320 0 54 133 1,262 535 0,437 234
3nma 164 79
6 | neto 320 0 54 133 1,338 567 0,370 210
3uma | 164 79
7 | neto 320 0 54 133 1,419 601 0,314 189
3nma 164 79
8 | neto 320 0 54 133 1,504 637 0,266 169
3nma 164 79
9 | neto 320 0 54 133 1,594 675 0,225 152
3uma | 164 79
1 | neto 320 0 54 133 1,689 715 0,191 137
0 3uma | 164 0 79
Bcero 787
JInkBngHas CTOMMOCTb BbINOJIHEHHbIX PaboT U MaTepmnanos:
BblEMKW FPyHTa NOA Npy4, v KOTI0BaH 46
Conn (CMecu X10PUA0B MArHMA U HaTpwmA) 15
UToro: uncraa npuBeaeHHanA BeMUMHA AOX0A3, TbiC. pyb. 848

[eTanbHO paccMOTpeHHaa cUCTema COJIHEYHOrO X0JI0A40TENNOCHAabXKeHUA HarnaaHo
NMokKasblBaeT, YTo B PoccuM ConHeyHble NpyaoBble YCTAHOBKM M CUCTEMbI, OCHOBaHHbIE Ha
NCNO/1b30BaHNM 0COBEHHOCTEN KAMMATUYECKMUX YCNOBUIA, MMEIOT LLIAHC CTaTb COCTABHOM YacTblo
Maniol 3HEepPreTMKM ANA AeUeHTPasU30BaHHbIX notpebutenein saHeprnn. KoHEYHO C ydyeTom
TOro, YTO MO 3KO/IOTMYECKUM MOKa3aTeNsiM, B CPaBHEHUM C APYTMMU SHEPrOUCTOYHUKAMU OHU
npeanoyYTUTeNbHEE, MOCKOJIbKY GaKTUYECKN HE MMEIOT HUKaKNX BbIOPOCOB.

MpeAacTaBneHHble TEXHONOMMU NPU3BaAHbI:

e cnocobcTBoBaThb B /il0boe BpemsA roga, B aobyo norody, AnA ropoaa, cena,
npeanpuATUA: COXPAHHOCTU 34aHUMA WU  COOPYKEHUN, TexHonorM4yeckoro obopyaoBaHUS,
MBOTHbIX U MNTULbI, BbIPALLLEHHOrO YPOXKas, CbipbsA U FOTOBbIX M3AeNUN (MPOAYKTOB), a TaKKe
nposeaeHMe NoceBHOM 1 Y6opoUuHOW;
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® yA0BNETBOPATL PU3MNONOrMYECKME NOTPEBHOCTN YENOBEKA B MUKPOKIMMATE KUAULLA
N B CAaHUTAPHO-MEANLMHCKOM MUHUMYME;
e cnocobcTBoBaTb MOAAEP!KAHUIO TPAHCMOPTHOrO COOOLWEHMA Ha  yAaNEHHbIX
TEPPUTOPUSAX 3a CYET BbIPAabOTKM A8 TPAHCNOPTHbIX CPeACTB Tonanea (buomeraHa).
Ha ocHoBaHWK cBOoAHOM Tab. 13 nocTpoeH dpMHaAHCOBbIN NPodUIb NPOEKTa, (puc. 24)

1.0 ¥
_ JINKBHITHAL CTOHMOCTE |~ [
[} d
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= 05
= [lepmnom posBpara Karmmiraa /
= - > / /
Y
0
Magcrmans HEOT /
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~1.0 /
v
IT €PIHO/ IIPOIEOJCTEA TP Oy KIHI (sHeprm)
1.5 - | | -
0 1 2 3 4 5 6 7 8 9 10 11 12
logrr

PucyHoOK 24 — ®nHaHCOBbI NPodUab CUCTEMbI XO1040TENIOCHA6KEeHUA CO CTaBKOM
AWUCKOHTUpPOBaHUA 18 %
bes y4yeTa 3K0/10r0-3KOHOMUYECKOM BbIroAbl MCNo/1b30BaHUA CUCTEMDI

xono4oTennocHabkeHus (KoadpduumenTa K.) neprog Bo3spara Kanutana coctasaset 6,5 ner.

A 6e3 yyetoB KoabduumeHntos K., u K. nepuos Bosspata KanuTana, 3a cueT
KPYrnorogM4yHoro MCNoOAb30BaHUA OCHOBHbIX COOPYXXeHU W o0bopyaoBaHWA CUCTEMBI,
cocTtasnset 9 ner.

N3 Bcen notpebnaemon, Hanpumep, B HbITy 3HEpPrMM NbBuHaA gona — 79 % naet Ha
oTonneHne nomeuieHnn, 15 % sHeprum pacxoayeTca Ha TennOBble Npoueccbl (Harpes BoAbl,
NPUroTOBAEHUE NUWM U T.4.), 5 % sHeprun notTpebaseT anekTpuyeckan bbiToBaa TexHnka n 1 %
pacxoAyeTca Ha OCBelleHWe pPaaMo M TeNEeBU3MOHHYI TexHWKy. Ucxopa M3 3TOro, seTom
COJIHEYHYIO 3HEepruto uenecoobpasHo Ncnoab3oBaTb 419 NPOU3BOACTBA TENIOU30ALMUOHHDIX
CTPOUTENbHbIX MAaTePUANOB, KOTOPbIMU YTENAATb 34aHUA, CNOCOBCTBYA CHUMXKEHUIO pacxoaa
9Heprum Ha oTonseHue 3MMoiA.

3aKkntoyeHue

M3noxeHHoe MOKa3blBaeT, YTO YCTAHOBKM U CUCTEMbI HA 6a3e CONHEYHbIX CONAHbIX
npyaos, ABNAACb MHOTOPYHKUMOHANIbHbIMU WMCTOYHMKAMW 3SHEProcHab)KeHMA cnocobHbl B
noAasnaloLEeM CcBoem OONbLIMHCTBE pelaTb YacTHble 33aZayM No 3HeproobecneyveHuro
OTAE/IbHbIX KATEFOPUIA HAaceNIEHMA U NPOM3BOACTB TONIbKO B IETHUIA NepuoA,

JleTom yCTAaHOBKM M CUCTEMbI CO/JIHEYHOM 3HepreTuknM 6yayT cnocobcTBOBaTHL
apdeKTMBHOMY 3HeprocbeperkeHunto, obecnevymnsan 3KOHOMUIO OpPraHMYeCcKoro Tonamea. Kpome
3TOro C MX MOMOLLIO MOXHO peLaTh 3a4a4u No co3gaHuio 3anacos Topda n buometaHa ana
3UMHEro nepuvoAa, C MWHUMAAbHbIM PacxogoM TOMMBA W 3NEKTPOSHEPTMM  Ha
TEXHONOTMYECKNE HYXKAbl MPY J06blYe N MPON3BOACTBE 3TUX MECTHbIX BUA0B TOM/IMBA.

B 3umHWI nepuopg, HenocpeaCcTBEHHOE y4yacTMe YCTAaHOBOK M cuCTem B obecrnevyeHumn
notpebutene 3sHeprmer MOXKET BblPaXKaTbCA B  WCMNO/MIb30BAHUM  aKKYMY/JIMPOBAHHOWM
COMIHEYHbIM COMIAHLIM Npyaom, B nepuos «6abbero» neta, CONHEYHOM 3HEpruun, wu
HWU3KOMNOTEHLUMAIbHOrO TENA BOAbI B KOT/I0BaHe, COBpPaHHOro IETOM.
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Manasa sHepreTMKka Ha 6a3e CONHEYHbIX CONAHbIX NPYAOB MecTe C ApYyrMmu
YCTPOMCTBAMM U CUCTEMAMMU COJIHEYHOWU ISHEPreTUKM (NNOCKMEe CONHeuYHble KOANEeKTopa,
CONHEYHbIe 3NEeKTpUYeckue cTaHuuu, ¢oToaneKTpuueckue npeobpasosatenm u T1.4.) U
BETPOYCTAaHOBKAMM MOXKET U AO0NXKHA obecneuyntb 3Hepruei NEeTHIO NMPOU3BOACTBEHHYIHO
DEeATEeNbHOCTb Ma/iblX NOCE/IEHMA MPaKTUUECKU Ha Noboi Tepputopui cpeaHen noaocobl
Poccum.

B 3MMHUI Nnepuog, B yA0BNETBOPEHMU BO3PaCTalOLLEro CE30HHOrO CNpoca Ha TenJio u
nosbiwalwweroca TpeboBaHuAa K 6ecnepeboitHOMY 3NeKTPOCHA6XKeHUI0, KOHEYHO Ke,
nepsoe mecTo U3 BUS fonKHO nepeiiTu K pa3BuBalOLLEACA BETPOIHepreT1Ke.

Ocaauunii FeHHaani Bopucosuy Ten. gom. (3812) 60-50-84, mobunbHbIN (962)0434819
E-mail: Genboosad@mail.ru
Omck 2014 .
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