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BCTYIJIEHUE

B Yactu Il pykoBoacTBa MpeAcTaBneH  KOMMMEKC Mep  Ana  ynydweHud
9HeproaEKTUBHOCTN U CHWKEHUS 3aBMCUMOCTM OT WCKOMaemoro TornnvBa MyTeM
NCNONb30BaHNsE BO30OHOBMNSAEMbIX WCTOMHWKOB 3Heprun. Bce wMepbl, npuBedeHHble B
HacToswen rnase, 6611 onpoboBaHbl U yCrewHo BHeApeHbl ropogammn EBponsi.

Kak MoxeT 3aMeTuTb umTaTtenb, HU odHa M3 Mep He Obina onucaHa noApoGHO;
BMECTO 3TOro, B KaXKAoW rnaBe ANisl HUX npeaocTaBrieH Habop cnpaBoK U CCbinok Ha Gonee
KOHKPETHbIE JOKYMEHTbI U3 HaAEXHbIX UCTOYHUKOB.

Mepbl, Npeanaraemble B HACTOSILLLEM AOKYMEHTE, MOTYT MPUMEHSITLCS K XXUITULLHOMY,
KOMMYHanbHOMY W MPOMbILUIIEHHOMY CcekTopaM. BmecTe ¢ onucaHuMem TexHOMorun,
NPUMEHSIEMbIX ANs oborpeBa W OXNaXAeHWs, MNPUBEAEHO OnucaHWe TEeXHONOrMNn,
ONTUMU3UPYIOLLIMX UCMOSb30BaHNE SHEPIM B MyHULMNASbHBIX CUCTEMaX BOAOCHAGXKEHNS U
yAaneHus CTOYHbIX BOA NyTeM MpUMEHEHMUS SKOHOMUYECKN 3dpheKTUBHbIX Mep. Mepbl ons
TPaHCNOPTHOrO CekTopa onuncaHbl B YacTu | HacTosLero pykoBoAcTBa.

HeKOTopre ropoga C OonbLIMM OMbITOM ynpaBnieHus 3Hepr|/|e|7|, BO3MOXHO, COYTYT
3TN Mepbl o4YeBUOHbIMW. ,El,a>|<e B 3TOM Cny4ae Mbl AymMaeM, 4TO HEeKOTOpble Mepbl UIn
CCblITIK/A, npuBeadeHHble B HaCToALleM pyKoBoACTBE, MOMOrytT UM OOCTUYb pe3ynbTaToB,
npeBblllakLWnX Lenun CornawueHus MSpOB.



1. 30AHUA

MoTpeGneHne sHeprumn B 30aHNAX COCTaBMNAET 3HAYUTENLHYHO A0S0 06LLEero UCMoNb30BaHNs SHEPTUN.
B LenoM, Ans XWMbIX U KOMMEPYECKMX 3AaHWi TpebyeTcsi npumepHo 40%' OT OBLIEro KOHEYHOro
noTpebneHusi aHeprun. C y4eToM MHOMMX BO3MOXHOCTEW CHIDKEHUSI NOTPeBHOCTEN 34aHWI B 3Hepruu,
ee noTeHuuanbHasi 3KOHOMWSI B CEKTope 34aHui cnocobGceTBoBarna bl 3HAaUYMTENbHOMY CHUXKEHUHO
aHepronoTpebneHns. Tak kak 3TO MPMBOOWUT K CHWXKEHWIO BbIGPOCOB MapHUKOBLIX rasos.,
MyHUUMNanuTeTam cregyeT yaensTb ocoboe BHUMaHNe 3TOMY CEKTOPY.

B 3gaHusax aHeprus ncnonb3yeTca Ana pasnuyHbIX Lenen: cpeay Apyrnx, Takumm Lensamu aBrsoTes
OTOMMEHNE U OXMNaxAaeHue, BEHTUNAUWS, OCBeLleHWe U1 NOAroToBKa ropsven BOAbl  ANg
XO3ANCTBEHHbIX HYXA. (PUCYHOK: VIcnonb3oBaHWe SHEPrumn B XXUIbIX 30aHUAX).
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PucyHok: cnonb3oBaHWe 3Heprum B XWUIbIX 30aHUsAX
UcmouHuk: 30 nem ucrosib308aHUsi 3Hep2UU 8 cmpaHax, sensauwuxcs YneHamu MOA. bonbwasi
yacmeb 3Hepeauu, nompebrsiemol 8 Xurbix 30aHusiX, ucrosib3yemcs 0ns yesned, HernocpedcmeeHHO
c8s13aHHbIX CO 30aHUSIMU, MakKux KaKk omorifieHue rnoMeweHul; ama yacms cocmasrissem 6onee 50%
8 omOeribHbIX cmpaHax, sensrouuxcs YneHamu MOA.

Ona KoHeyHoro nNoTpebneHns, CBA3AHHOMO CO 30aHMAMU — OTOMMEHWE, OXNaXAeHWNe, BEHTUNAUNS U
nogorpes BoAdbl ANS XO3ANCTBEHHbIX HYXA — HeobxoaMmo npumepHO 75% noTpebHOCTU XunbiX
3aHun B sHepruun. [ins npon3BOACTBEHHbIX 34aHUI A0S UCMONb30BaHNS 3HEPruv AN Apyrux Lenem
yacTto aBnseTca 6onblien, U Ans HEeKOTOPbIX TUMOB MPOU3BOACTBEHHbLIX 34aHMN OHA MOXET ObITb
6onee 50%.

nOTpe6HOCTb 34aHun B QHEPIrnn cBA3aHa CO 3HAYUTESIbHbIM KONTM4YECTBOM MapaMeTpoB, 3aBUCALLNX
OT KOHCTPYKUMMN N MeTOo4a UCNOJiIb30BaHUA ob6bekToB. Ha Hee BnusitoT cneaywoume (baKTOPbIZ

— TleomeTpus 3gaHus;
—  XapaKkTepucTuKmn 060N0YKN 34aHNS;

—  OdpekTBHOCTL 060pYAOBaHMS, TAKOro Kak CUCTEMbI 060rpeBa, KOHAULNOHUPOBaHKSA
BO3[yXa U OCBELLEHUS;

—  OcobeHHOCTM UCNONb30BaHUs, yNpaBreHne 3gaHnemM U OTHOLLEHWNE XUIbLIOB;
—  OpueHTauus 3gaHus.

«[lMpekTMBa NO 3HepromoTpebrsieMocTn 3aaHuiiy — [3MN3 - (2002/91/EC) ? sBnseTcs
OCHOBHbIM MHCTPYMEHTOM, KOTOPbIA NpeAHasHayeH Ansi NOBbILEHUs] 9HepreTUYeckMx nokasarenemn B
Xunom cektope. lMocne obHoBneHus O3M3 B 2010 r. B paHHyto [OupekTnBy OblNM BHECEHbI
HeKoTopble  U3MEHEHMS. JononHutenbHyto  uHdopmaumio 06  OCHOBHbIX — dneMeHTax
nepepaboTaHHOro BapuaHTta cm. B MNpunoxeHum .

! http://www.iea.org/publications/freepublications/publication/Building Codes-1.pdf
2ﬂ,]‘|ﬂ CTpaH, KOTOpPble ABNAKTCA 4Y/1€HamMu ,Cl,orosopa O CO34aHUKN 3HepreTuvyecKoro C006LLI,ECTBa. ,ﬂ,OI‘IOl]HMTEI‘IbHaH
MHd)OpMaLI,Mﬂ o Ll,orosope O CO34aHNUN sHepreTnyeckoro coo6u.|,ecma: http://www.energy-communitv.org.



http://www.iea.org/publications/freepublications/publication/Building_Codes-1.pdf
http://www.energy-community.org/

JononHutenbHble pecypcCbi:

1. OtueT MexayHapooHOro aHepreTM4eckoro areHTCcTBa «/opoda, nocenku u 80306Hosnssemasi
aHepeus: [a, y meHs 8 nepedHem deope (2009)»: B oTyeTe nokas3aHO, Kak CUCTEMbI
BO30OHOBNSAEMON 3HEPrMM MOTYT MPUHOCUTHL MONb3y rpakgaHam W NPeanpusiTUSAM; B HEM
OCBeLlaeTCcs poSfib MECTHbIX MYHUUMMNANUTETOB, KOTOPbIE WMMEIT MOSIHOMOYMSI OKasbiBaTb
BNUsSIHME Ha BbIOOP WCTOYHMKOB SHEPrnmn rpaxgaHamu. B oT4yeT BKIHOYEHBLI HECKOIIbKO
LeneBbIX UCCregoBaHUA ANS WAMCTPaUMM TOro, Kak pacluMpeHHas peanv3auumsi NpoeKkToB
BO30OHOBNSIEMON 3HEPrMM MOXET TMPUHOCUTL BbIFOAY HE3aBUCMMO OT pasMepoB W
MECTOMONOXEHUS HaceneHHoro nyHKTa.
http://www.iea.org/publications/freepublications/publication/Cities2009-1.pdf

2. OtueT «AHanus KoHuenuuld u pekomeHOauul uHuyuamuesl Concerto Energy 0ns
KomriekcHoeao nodxoda K cmpoumesiscmey», OnybnMKOBaHHbIM B paMkax pa3paboTok
npoekta EC 3KO-lopog — CoBmecTHbI Oko-Iopoa B CkaHauHasum u WcnaHun. Llensamu
oTyeTa SABMSAKTCA AEMOHCTpauMs WHHOBAUMOHHBLIX WHTErPUPOBAHHBLIX  KOHUEeNnuun B
OTHOLLIEHMM 3HEpPIMM B cdrepe MOCTaBOK M CMpoca B TPEX YCMELUHbIX HACENEHHbIX MyHKTax B
Oanmn  /  LWeBeumn, Wcnanwmm wn  HopBerun:  http://www.ecocity-project.eu/PDF/D-2-3-1-
1_Concerto_Energyconcepts_Final.pdf

3. MMpumepbl 3aKkoHOB, paspaboTaHHbiXx B cTpaHax EC, pasmelleHbl Ha caiiTe:
http://europa.eu/legislation_summaries/energy/index_en.htm

4. T'naBa 06 UCMONb30BaHUKN 3HEPrMK B 3aaHuaX YeTsepToro otyeta 06 oueHke (AR4) Paboueit
rpynnbl Il MexnpaBuTenbCTBEHHOW FPynnbl 9KCNEPTOB MO M3MEHEHWMO knumaTa. B rnaee
npuBefeHa cBoAHAs MHGOPMAaLMS O pPasfiNYHbIX CTpaTernsix, TEXHOSOMMAX M cucTemax,
KOTOpble MOFyT UCMOMb30BaTbCs AN CHWXKEHUs MnoTpebneHus 3Heprum B 34aHUSIX.
http://www.ipcc.ch/publications _and data/ar4/wg3/en/ch6.html

5. LeHTp aHeproadeKkTMBHbIX 30aHni NnpeacTaBnsgeT cobon cetb MOA, AesaTenbHOCTb KOTOPOW
OpUEHTUPOBAHa Ha CTpaTerMm M Mepbl, CHKaKLWMe CNpoOC Ha IHEPTN0 B CEKTOpe 34aHuK
http://www.sustainablebuildingscentre.org/

1.1. COOBPAXEHUA O TUMAX 30AHUNA

1.1.1. HoBble 34aHUA — BO3MOXHOCTU B 06nacTn NpoeKTMpoBaHUA, CTPOUTENbLCTBa U BBOA4A B
aKcnnyaTauumio

B cBA3M c TeMm, 4TO CpOK 3KcnfyaTauuu OGOMbLIMHCTBA HOBbIX 3[4aHWN SABMSETCA OTHOCUTENbHO
NPOAOIPKUTENbHBIM, UX 3HepProadpdeKkTMBHOCTb OyAeT BNMATL Ha NoTpebneHue 3aHeprun B TeyeHue
MHOrmMx net. Takum obpasom, pelueHue, NPUHATOE Ha 3dTane MNpoeKTMpoBaHus, byaeT okasbiBaTb
pelualolliee BNUSAHWE Ha dHepreTMyeckue nokasartenu 3daHus Ha MPOTSKEHUW [eCATUNeTUn ero
akcnnyaTaumu. [1oaToMmy BakHO, 4YTOObl OGBEMbI JHEPrMM Hayanu ydYuTbIBaTbCA Ha CaMbIX PaHHUX
aTanax MraHMpoBaHUA W MNPOEKTUPOBaHUSA HOBbIX 34aHWin. Ecnu Bonpockl aHeproaddeKTUBHOCTH
BKITIOYAIOTCA B PaHHUIW dTan npoeKkTUpoBaHUS, TO CTOUMOCTb 3HEPrMn 4acTo SABNAETCH 3HaYUTENbHO
HWXKe, TaKk Kak Ansg dQopMbl 3[0aHUA, ero OpueHTauuu, OpUEeHTaLMM OKOH W KOHCTPYKLMOHHBIX
mMaTepvanoB [OMNOMHUTENbHble 3aTpaTbl He noTpebyoTca. HoBble 34aHuMa  MOryT nonyyatb
npeumyLlecTsa OT KOMMMEKCHOro noaxoda K NpoeKkTUpoBaHWIO, B pesyrnbTaTe Yero KOHCTPYKTUBHbIE
XapakTepucTukM MoryT ObiTb ONTMMM3WPOBaHbI C Y4EeTOM  B3aMMOAENCTBUS BCEX KOMMOHEHTOB
30aHMA 1M cuctem bnarogaps uTepaTMBHOMY Mpoueccy, B KOTOpoM OyayT 3agencTBOBaHbl BCe
yyacTHukn. Takum obpasom, LeneBble 3HepreTnyeckne nokasarenu MoryT onpegensTbCs Ha OCHOBe
LeNIOCTHOrO noAxoa Ha paHHEM aTane npoekTa, U SHeproadeEKTUBHLIE CTpaTernm U TEXHONOrnn
MOTyT BbIOMpPaTbCA C Y4EeTOM KIMMaTU4ecKux ycnosum u notpebHocTenm xunbuoB. bnarogaps
YNYYLIEHNIO SHEPTEeTUYECKUX MoKasaTeneil HOBbIX 3AaHWA, BIWSIHUE 3aTpayeHHoi sHeprin®
cTaHoBUTCH BCe Bonee BaXHbIM B OTHOLLEHMM UCMONb3YEMOW 3HEPTUN 34aHMS HA NPOTSHKEHMN CpoKa
ero aKcnnyaTtauuu.

Ontnmmnsaums OopueHTaunn MoxeT obecneunmBaTb MaKcuUmarnbHblA 0ObEM [OHEBHOro CBeTa,
YMeHbLaTb TeENonocTtynneHne neTtomMm n notepu tenna 31MOWN, YTO MOXET OKa3biBaTb 3HAYMUTENbHOE

3 3aTpayeHHasi aHeprusi — aTo 3Heprus, notTpebrneHHas BceMu npoueccaMu, CBA3aHHbIMU CO CTPOUTENLCTBOM
30aHus (Hanpumep, HauuHas ¢ 4o6blYM 1 nepepaboTKM NONe3HbIX UCKONMAEMbIX U 3akaHYMBas U3roTOBMEHNEM,
nepeBO3KOW U OCTaBKOW NPOAYKUUK).
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BMMSHWE Ha MOTPEeOHOCTM B OTOMMEHMM, OXNaxgeHun u ocseweHun.  OrpomHble BO3MOXHOCTU
3aKMYaTCA B NPOCTbIX MPOEKTHBIX PELIEeHNsX ANS 34aHUIA, KOTOpble ABMASKTCA NoaxXoaaWwuMmn ans
MECTOMONIOXEHNS U knumaTa. Hanpumep, Ans GonblumHcTBa nnolwanok B CesepHoit Amepuke [,
NpoCTOe pa3MellleHne OJIMHHOW CTOPOHbI 34aHus B npegenax 15 rpagycoB k reorpadumyeckomy tory
(M ¢ Mcnonb3oBaHWEM MPaBUITLHOIO 3aTEHEHWS AN NEPEKPbITUS NETHEro, a He 3UMHEro COorHua)
MOXET NO3BOSINTb CIKOHOMUTL A0 40% noTpebnsaemon aHeprum Toro xe caMoro 34aHusi, MOBEPHYTOro
nog yrnom 90 rpagycos.

BbinonHeHne 0B0OMNOYKM 30aHUSA (HapyXHble CTEHbI, KpbIlla M OKHA) MakCcUMarnbHO NPUrOAHOW Ans
KnumaTta Takke MOXET CHMXaTb Harpy3ku OTOMIEHUS / OXIaXKAeHWs, 0COBEHHO B ManbIX 30aHusX (Tak
Ha3blBaeMble 30aHUSA C JOMMHUPYHOLLEn 00onoykor). [ns TakMx 3gaHuin onTumarbHasi U3onsums,
BbICOKO3(O(EKTMBHBIE OKHA, MOTONOK, Bapbepbl U3NyYEHUS U CUCTEMbI OTpakaTenbHON M30MAUMK B
KOMOUHAUMN C BEHTUNAUMEN C yTUNM3aumen Tenna MOryT CHwXKaTb MOTepu TEMSIOBOW 3Heprun B
oKpyxawuyto cpegy. [ns KoOMneHcaumm OcCTaslbHbIX MNOTEPb Tenna MOXHO MCMOoMNb30BaTh
MOCTYMNSIEHNE NAaCCMBHOIO COSTHEYHOrO N BHYTPEHHEro Tenna. [ins 6onee Tennoro knMMara CHMXeHne
pacxoda xornoga MoXeT obecneumBaTbCs MPU MOMOLLM PasNUYHbIX Mep, TakMX Kak camo3aTeHeHue
nyTem rpynnupoBKN 34aHWA, UCNOMb30BaHWE CTPOMUTENbHbBIX MaTepuUarnoB C BbICOKOW OTpaxatoLen
CMOCOOHOCTLIO,  yMyylleHHas  M30MAuMs, HOYHas  NPoAYyBOYHas  BEHTUNALMS,  YCTaHOBKa
CTaLMOHapPHbIX NN PErynnpyemMbiX CUCTEM 3aTEHEHUSA U T.A4.

1.1.2.MNepeob6opynoBaHue CyLLeCTBYHOLUX 3AaHUN

MacwTabHasi pPeKoOHCTPYKUMS unu nepeobopynoBaHue, ocyllecTBnsiemble Kaxgble 30-50 net
aKCnnyaTaumun sgaHusi, UMeeT LieMblo 3aMeHy UM PEMOHT YacTel 3aaHus, Takux Kak OkHa, ABepu Unm
ycTapeBLuee 060pyaoBaHNE B KOHTEKCTE HOBbIX TEXHOOMMIA U TpeGoBaHWMiA K YHKLMOHaNbHOCTH.

BbinonHeHne macwrtabHoro nepeobopygoBaHMsA  CYLLUECTBYIOLWIErO  3[4aHuWa  ABnsieTcH
naeanbHOW BO3MOXHOCTBbIO ANA YMyYleHWs 3HepreTuyeckux nokasatenen. B uenom, exerogHo
ocywlecTBnsieTcss pekoHcTpykumss ot 1,5 % po 3% obwero ¢oHga 3gaHmn. Ecnm k' Takomy
nepeobopyaoBaHWIO MPUMEHSIOTCA CTaHOApPTbl SHEPreTUYEecKUx MokasaTenewn, 3HepreTnyeckme
nokasatenn Bcero OHAa 34aHUN 3HAYUTENbHO YMyylWalTcd B AOMArOCPOYHOW MNepcrnekTuBe.
OHepronoTpebneHne CylwecTBYIOWNX 30aHUA MOXET CHWXKaTbCA MNyTeM MOLEpPHM3auuM OKOH
(Hanpumep, NyTeM NPUMEHEHMSI TEXHOMOMMU C OBOWHBIM UMW TPOWHBIM OCTEKNEHWEM), HaHECEHMS
BHYTPEHHEN UMW HapY>XHOW M30NnsauMmn (ECnun 3TO OCYLLECTBMMO) Ha CTEHbI BO BPEMSI PEKOHCTPYKLUN,
MOAEPHM3ALMN CUCTEM OTOMMEHUS U OXNaXAEHWS, U30NALMKU KPbI U CHUXEHWUS YTeuyku BOo3gyxa
Yepes 060M04Ky 1 BO3AyX0BOAbI 34aHus. [Npy Beibope NpeanovTUTEnbHbIX Mep KtoYeBbiM (hakTopoMm
OObIYHO $BMSETCA CTOMMOCTb PasfMYHbIX TEXHOMOrmih. 3TO MOXHO Onpeaenutb Npu NOMOLLM
aHanu3a >XM3HeHHOro LMKIa C y4eTOM KanuTarbHbIX 3aTpaT, CTOMMOCTU TEXHUYECKOro 06CnyXnBaHms
N 3KCNNyaTauMOHHbIX 3aTpaT, MOCTYMMEHWN OT NMPOU3BEAEHHOW 3HEeprMm M CTOMMOCTU YTURM3auuu
(ecnun npumeHnMo). Mepbl No obecneyeHnto aHeproaddHEKTUBHOCTH, Kak npasuno, byayT TpeboBaTtb
BonblNX KanuTanbHbIX 3aTpaT MO CPaBHEHU C OObIYHBIMM MEpaMu, HO OHU CHU3AT CTOMMOCTb
3HEeprun, YTo okaxeTcsa Honee BbIFOAHLIM B 4OITOCPOYHON NEPCMeKTUBE.

lMpn paccMoTpeHun Bonpoca KPYMHbIX BIAOXEHW unu nepeobopygoBaHWs pekoMeHOyeTcs
BbINOMHUTL 3HEproayauT Ans onpefeneHvs Haunydwux BapuaHToB, obecrnedmBalonxX CHMXKEeHne
3HepronoTpebneHus, M CoCcTaBUTb MNNaH KanuTanoBnOXeHWW. BrnoxeHws MoryT orpaHumyMBaTtbCs
OOHUM M3 KOMMOHEHTOB 3[4aHus (3aMeHa Hea(HEeKTMBHOMO OTOMWUTENbHOrO KOTMa) UMM OHWM MOryT
ObITb CBSI3aHbI C MONHLIM NepeobopyaoBaHNeM 3aaHus (Bktovas 060MoYKy 34aHus, okHa ...). BaxHo,
YTOObl BMOXEHUS MMAaHUPOBanNWCb NpaBuUnbHbIM 0BpasomM (Hanpumep, CHayamna CHWKeHne
Tpebyemoro KkonuyecTBa Tenna npu noMowM Moaudukaumm oBoNnoYkM, a 3arem YCTaHOBKa
3p(PEeKTUBHON CUCTEMbI OTOMMEHMS; B MPOTUMBHOM Cllyyae ofnpeferneHve napaMeTpoB CUCTEMbI
oTonneHns GygeT HenpaBWibHbIM, YTO MPUBEAET K NUWHWMM KanuTasnbHbIM 3aTpaTaM, CHUXEHMIO
adppeKkTMBHOCTM 1 BonbLueMy aHepronoTpebneHuto). HekoTopble NpMMepbl NPOEKTOB PEKOHCTPYKLMU
npvBeAeHbl B KOHLE HacTOsALWEN rMasbl.

1.1.3 3kcnnyaTaumsa M TeXxHU4Yeckoe o6CnyKMBaHUe HOBbIX U CYLLEeCTBYHOLNX 30aHUN

CHwmXeHne sHepronoTpebneHnsi B HOBbIX U CTapbiX 3aHUSAX MOXET OblTb ONTUMU3NPOBAHO
npy MNOMOLLM UCMOMb30BaHUS MHMOPMALNOHHO-KOMMYHUKALMOHHbBIX TexHonorun (UKT). «YMHbIMU

4 http://www.iea.org/publications/freepublications/publication/Building_Codes-1.pdf
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30aHNsIMUY» HasbiBaloTca Oonee addeKTUBHbIE 34aHUA, O NPOEKTUPOBaHUSA, CTPOMTENbCTBA U
aKcnyaTaumm KoTopbix ncnonb3ytTtca metogbl VKT, Takme kak cuctema ynpasneHust notpebneHnem
aHeprvn (CYT13); oHa ynpaBnsieT cucTteMamu OTOMNIIEHNS, OXNaXAEHUSA, BEHTUNALMN N OCBELLEHUSA B
3aBMCMMOCTM OT NOTPeOHOCTEN XUNbLOB. Takke NPMMEHAETCA NporpaMMHoe obecneyeHne, KoTopoe
BblkMoyaeT Bce [NIK 1 MOHMTOpBI Mocne TOro, kKak B JOMe HUKOro He octaetcd. CYIO moxer
ncnonb3oBaTbcs AN cbopa gaHHbIX, MO3BOMSAOLWMX ONPeAenaTe JONOMHUTENbHbIE BO3MOXHOCTU ANS
noBbIEeHNs 3ppeKTUBHOCTN.

CnepyeT OTMETUTb, YTO AaXe ecnvM Mepbl No obecneyeHuo aHeprodddEKTUBHOCTH
ObINM peanuaoBaHbl C CaMoro Hadana, akTnieckme aHepreTU4eckme nokasaTenu 3gaHnst MoryT 6biTb
CHWXXEHbI, eCnv CTPOUTESNbHbIE OpraHn3aumnn He 6yayT crnedoBaTh NaHy, UK eCriv Xunblbl He 6yayT
ucnonb3oBaTb CYIO Ha ypoBHe 34aHWsi COrmacHO nNraHam WM TeXHUYECKUM yCJ'IOBVIHMS. Mpwn
YyCroBuW, YTO 34aHWe ObIfio CNPOEKTUPOBAHO M MOCTPOEHO COMMACHO TEXHWYECKUM YCMOBUSM,
HenpaBunbHbIA BBOA B SKCMNyaTauuio (Qaxe ecnu cucTembl 3aHusa paboTaloT B COOTBETCTBUM C
NPOEKTOM), MOCTOSIHHOE M3MEHeHME CNOCOBOB JKCMMyaTaunn 1 NNoxXoe TeXHUYeckoe obCrnyxnBaHue
MOrYyT 3HAYUTENbHO CHU3NTL 3deKTMBHOCTL nMobon CYI3. MNMoatomy, HeobxoaMMO OpraHu3oBaTb
€Xe[HEBHbIA MOHUTOPWHI SHEPreTUYECKUX MokasaTenen, BblYUCIIATb, YCTaHaBNMBaTb M €XeOgHEeBHO
KOHTPONMpOBaTh MNNaHOBbLIE 3HEPreTUYEeCcKne nokasaTtenn B COOTBETCTBUMN C haKTUYECKUM rpadduKom
aKcnfyaTaunn 34aHus, NPOBOAWTL KadecTBeHHoe obydeHune onepaTopoB 34aHWS M NPeaocTaBnATb
MHpopMaLno U COBETHI MO NOBEAEHMIO NONb30BaTENAM NPU NMOMOLLM TakuUX NPOCTbIX YCTPOWCTB, Kak
BM3yarnbHble UHTEMNNEKTyanbHble CHETYMKN UNN UHTEPEENCHI NS OKasaHUs BNUSIHUS HA M3MEHEeHune
OTHOLLEHMS.

HdononHuTtenbHble pecypcbl:

1. MOD,yanble CUCTEMbI ONA PEKOHCTPYKUUN XUNbIX 30aHUA CO CHWXEHUEM I'IOTPGGJ'IeHI/IFI
QHEPInn, CoOXpaHeHna aHeprnn B 3aaHNAX N CUCTEMHbIE NporpamMmmbl And xutenen, MOA

http://www.ecbcs.org/docs/ECBCS Annex 50 PSR.pdf

1.1.3.06LWWecTBEHHbIEe 30aHuUNA

MecTHble opraHbl BRacTy MOFyT NpenocTaBnsiTb KOHKPETHbIE MPUMEpbl AN CBOWUX XWUTenen nytem
MPUHATUS U BHEOPEHUS Mep MO 3SHeproadpdekTMBHOCTM B OOLLECTBEHHbIX 34aHUsIX, KOTopble
HaxoasaTcs Mof KOHTponem MyHuuunanuteToB. Kpome npuBreveHus LIMPOKOA OBLLECTBEHHOCTM K
peLleHnto BonpocoB 06 3HeproadeKTUBHOCTU, Beaylwas pofib B OBLIECTBEHHOM CEKTOpe MOXeT
NOATONKHYTb PbIHOK 3HEProadPEKTUBHOCTM K PEKOHCTPYKLIMKA U BNOCIEACTBUM CHU3UTL pacxonbl Ans
YacTHbIX XO3ANCTB U NpeanpuaTuii. CekTop OGLLECTBEHHbIX 30aHWUI BKMOYAeT BCe 3[aHusl, KoTopble
HaxoZaTcsl B COGCTBEHHOCTW, apeHae, noj yrnpaBleHUeM Unu KOHTPOrieM MECTHOW, perroHanbHOM,
HaLMoHanbHON Unu rocyaapcTBEHHOW aAMUHUCTPaLUK.

Mpu NnaHMpoBaHWU HOBOFO CTPOMTENLCTBA UMM PEKOHCTPYKLMM MECTHLIM OpraHam BracTu
(ecnn TakMe MONMHOMOYMST MOATBEPXKAEHbI  HALMOHArNbHLIM  3aKOHOOATENbLCTBOM)  criegyeT
yCTaHaBNMBaTb CaMble BbICOKME CTaHAapTbl B OTHOLIEHUM 3Heprn U obecneumBaTtb, 4YTOOLI
SHepreTUyeckMe acnekTbl BKIYANUCb B MNPOEKT. TpeGoBaHWsS K UMW KPUTEPUU ISHEPreTUHECKUX
nokasaTenel OOMmkHbl ObiTb 06sA3aTeNbHLIMK A BCEX TEHOEPOB, CBSA3AHHbLIX CO CTPOUTENBCTBOM U
PEKOHCTPYKUMEN (CM. MYHKT, KacaloLLMiiCs NpaBumn rocyJapCTBEHHbIX 3aKyNoK B YacTy |).

Cyu.l,eCTByPOT pasfim4Hble BO3MOXHOCTHU, KOTOPbIE MOXHO KOM6VIHVIpOBaTbZ

® licnonb3oBaHue rnobanbHbiX HOPMATMBOB Afsl 3HEPreTUYECKMX MoKasaTernen, CyLecTBYLWMX Ha
HaLUMOHarnbHOM / perMoHanbHOM YPOBHE, U YCTaHOBKAa CaMbIX BbICOKMX TPEOOBaHMIM K MUHMMAbHBLIM
rnobanbHbIM 3HEPreTUYECKUM MoKa3aTensm (T.e. BbIpaXEHHbIM B kBT-u4/M?/roq, naccueHas, HyneBas
3Heprus,...). 3To NO3BONUT NPOEKTUPOBLLUUKAM 30aHUN BbIOMpaTh MO0 BapuaHT Ans AOCTUXKEHUS
uernen (Npy YycrnoBuM, YTO OHM 3HAKT, Kak 3TO pfenaTb). B npuHUune, apxuTekTopbl U
NPOEKTUPOBLUUKA 34aHWUIA LOMKHbI 3HATb 3TM HOPMATUBLI, TaK KaK OHM MPUMEHAOTCA Ha BCen

5

B HeKOTOpbIX CNy4asnX, HePEaNUCTUYHbIE BXOAHbIE MAapameTpbl, KacatloLmecs OTHOLEHWUA K MPOXMBAHUIO U (Maun)
ynpaBAeHuA aHepruen npu paspaboTke sHepreTMYecknx moaenen, MoryT 6biTb elLe 04HON NPUUNHON PACXOKAEHUI
MeXAy pacyeTHbIMU U GaKTUYECKUMU IHEPreTUUECKMMM NOKa3aTeNsaMU.
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HaLMoHarnbHON / pervMoHanbHoOW TeppUTOpUn; NPUMEPbLI TakMX HOPMaTUBOB NPUBEAEHBI B «[IMpekTrBe
Nno 3HepronoTpebtnaeMocT 34aHuny (2002/91/EC)6, KoTopasi TpebyeT oT cTtpaH EC onpepensatb
MeToObl BbIYMCIEHMS |/ W3MEPEHWUs 3HEpreTMyecknx nokasaTenen 34aHui U ycTaHaBnMBaTb
MWUHUMaArnbHbIE CTaHOAPThHI.

e YcTaHOBKa onpeaeneHHoro KonmyecTsa NpoM3BoACcTBa BO30GHOBNAEMO SHEPTK;

o TpeboBaHue nNpoBeAeHWs UCCMEAOBaAHUM B OTHOLUEHWUM 3HEPrnn, KOTOPble MOMOIYT CHU3UTb A0
MUHUMYMa 3HepronoTpebneHne 3gaHusa; B UCCNegoBaHMM OOIMKHbI ObiTb NpoaHanmuanpoBaHbl Bce
OCHOBHblE BapuWaHTbl CHWXEHUSI 3HepronoTpebneHusi, a Takke WMX CTOMMOCTb M NpeumyLlecTBa
(MEeHbLUMI CHET Ha SHEepruto, Ny4yLMn KoMaopT, ...);

® BkntodyeHMe npOrHo3MpyemMoro YpOBHS 3SHEpPronoTpebrneHns 34aHus Kak MpeuMyLLECTBEHHbIV
Kputepwii B TeHaepe. B aTom cnyyae, aHepronotpebneHne HeobXoaMMO BbIYUCIATE COMMacHO YeTKUM
N XOpOLLO onpefeneHHbIM cTaHgapTam. B TeHaep MOXHO BKMOYWTL NPO3payHyto cuctemy Gansnos:
(Hanpumep, Honb kBT-4/M? = 10 6annos; 100 kBT-4/mM? n 6onee = 0 6annos).

e BknioveHue B KpUTEPUIN CTOMMOCTM B TEHAEPE CTOMMOCTb 3HEpruum, kotopas 6yaeTt notpebnatecs B
TeyeHune cnegytowimx 20-30 neT (He y4nTbIBAETCA TOMNbKO CTOMMOCTb CTPOMTENBLCTBA 34aHus). B aTom
cnyyae, HeobxoamMmo bGyaeT caenaTb MPOrHO3 LieH Ha 3SHeprvio B Oyayulem; aHepronotpebneHve
cneayeT BbIYUCIIATH COrMacHO YETKMM M XOPOLLO onpeaeneHHbIM CTaHaapTaMm.

HdononHuTtenbHble pecypcbl:

1. MporpammHoe obecneyeHve ANA  OCYLUECTBIIEHUS Mep MO  3HEproaddeKTUBHOM
PEKOHCTPYKLMM rocyaapCTBEHHbIX 3gaHun http://www.annex46.de/tool _e.html

1.1.4.UcTopuyeckmne 3naHuaA

Cutyaumsa co 3gaHusiMK, KOTopble 06nagalT WCTOPUYECKOM (MNM  KYyNbTYPHOW, 3CTETUYECKON)
LEHHOCTbIO, ABNAETCH CIOXHON. HekoTopble U3 HUX MOTYT ObITh 3aLUULLEHBI 3AaKOHOM, Y BO3MOXHOCTMU
MOBLILWEHNS WX 3HEpProadpPeKkTMBHOCTM MOryT ObiTb [AOBOSMbHO  OrpaHNYEHHbIMMN. Kaxxgbin
MyHMUMNanuMTeT JOMKeH obecneyntb COOTBETCTBYyWOLWMN GanaHC Mexay 3aluTon  CBOEro
ApPXMTEKTYPHOro Hacrneavsi u obLMM NOBbILLEHNEM 3HEPreTMYecKUx nokasaTtenen coHaa 3gaHui.
MoeanbHbIX peleHnn He CylecTBYEeT, HO coyeTaHue MOKOCTUM M TBOPYECKOro Moaxoda MOXET
NMOMOYb HANTK COOTBETCTBYHOLLMIA KOMIMPOMMCC.

[JononHuTtenbHble pecypchbl:

1. OTtyeT «PeKOHCTPYKLMA UCTOPUYECKMX U OXPaHSeMbIX 3aKOHOM 31aHui B XKeHeBey,
onybnukoBaHHbIM LLiBenuapckum deaepanbHbIiM areHTCTBOM No aHepreTuke B 2009 1. B Hem
onucaHbl cnocoObl BbIMOMHEHWS TENTOBON PEKOHCTPYKLUN 34aHUIA, UMEIOLLIMX apXUTEKTYpPHOE
N nctopuyeckoe 3Ha4veHne. B oTyeTe npmMBegeHo onMcaHne TEXHUYECKNX PELLEHWNI K
KOHCTPYKLIMOHHbIX NOAPOBHOCTEN BbIGPAHHOrO Anana3oHa NpoeKkToB U uccnegoBaHme
npeaenoB BO3MOXHOMO TEMMOBOrO yNyyleHWs 30aHUA pasfmMyHoro Tmna.
http://www.bfe.admin.ch/php/includes/container/enet/flex enet anzeige.php?lang=en&publication=10385&height
=400&width=600

2. OtyeT «PaumnoHanbHas peKoHCTPYKLUMS UCTOPUYECKUX 30aHUIAY», ONYGIMKOBaHHbIN
Lsenuapckum pegepanbHbiM areHTCTBOM Mo 3HepreTuke B 2011 r. B Hem npusBegeHo
onncaHne HOBEenLnX n npoBepeHHbIX MeToa0B U30NALUU, KOTOPbIE MPUMEHAKTCA ANnA
NUCTOPUYECKUX 30aHUN.
http://www.bfe.admin.ch/php/includes/container/enet/flex enet anzeige.php?lang=en&publication=10713&height
=400&width=600

1.2. YNYYLWIEHUWE OBOJIOYKU 30AHUA

Obwwumn  caktopammn  APPEKTUBHOCTM 0ODOMOYEK 3AaHUN SABNAOTCA (u3udeckas 3awumrta oT
BO3JENCTBMSA MOroAHbIX YCNOBUN M KnNumMaTa (KOMAOopT), Ka4ecTBO BO3yXa MOMeLleHUs (rurneHa u
3[paBOOXpPaHEHNE), OOMrOBEYHOCTb M MNpefoTBpalleHne obMeHa Tenna wunu Bo3dyxa Mexay

bﬂ,ﬂﬂ CTpaH, KOTOpPble ABNAKTCA 4Y/1€HamMu ,Cl,orosopa O CO34aHUMN 3HepreTn4yeckoro COO6LLI|ECTBa. JonoaHutenbHas
MHd)OpMaLI,VIFI o Ll,orosope O CO34aHNUN sHepreTnyeckoro coo6u.|,ecma: http://www.energv-communitv.org.
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BHYTPEHHUM N HAPYXXHbIM MPOCTPAHCTBOM. JHEpProaddeKTMBHOCTb CBSI3aHa He TOMbKO C CMCTEMaMM
OTOMMEHUS, BEHTUNSALUMU N KOHAMUUOHMPOBAHWS BO34yXa, HO M C BbIXOOOM TEMIOBOW 3HEPrun B
OKpyXalLlylo cpedy yepe3 obOomnoyvKy 3haHusl, a Takke C OOMeHOM BO3dyxa MeXZy BHYTPEHHUM U
HapyXHbIM MPOCTPaHCTBOM. Takum oOpa3om, CHUXEeHWe NOoTepb Tenna M3 34aHus, MNOBbILEHWE
BO30YXOHEMNPOHNLAEMOCTU W BHEAPEHME METOAOB MacCMBHOMO oOorpeBa MOXET oOKasbliBaTb
3HauMTeNbHOE BNUSIHNUE HA KONMYECTBO 3Heprnu, notpebnaemon sgaHmem. [loaTomy adeKkTMBHbIE
OCHOBHblE OEWNCTBUS, HaNpaBfeHHbIE Ha CHWXEHME MOCTYNMeHs 1 notepb Tenna, 6yayT okasbiBaTb
3Ha4YNTENbHOE BNUsIHME HA CHMXeHue BbibpocoB CO,. XapakTepucTnkm 060noYkn 3gaHms MoryT BbiTb
ynydlleHsl 6narogaps NPUHATUIO CneayoLwmnx Mep:

¢opma U opuneHTauuna sgaHunsa

dopma, opreHTaLmus u COOTHOLLIEHME MIIOLLAaAM NOTOMNKA M Nofa 1 OKHa N CTEHbI UrPatoT BaXHYIO PONb
Ans onpeaeneHns noTpebHoCTeN B OTONMNEHUN, OXNaxaeHun n ocselleHnn. CooTBeTCTBYOLWAsA
opueHTaums Takke No3BonseT yMeHblUaTb UCNOMb30BaHNE 0BbIYHBIX METOA0B KOHAULMOHMPOBAHNS
BO34yxa unu oborpesa.

B cBs3M C Tem, 4YTO CHWXKeHue SHepFOI'IOTpe6J'IeHVIFI n3-3a reomMeTpumn 30aHUN  MOXeT
pocturatb 15%, npu NpoOeKTnpoBaHUN HOBbIX 34aHuIi Heobxoaumo I'IOD,pO6HO I/I3y‘-|aTb COOTHOLWEeHne
LWWWPWHbI, OJMMHbI N BbICOTbI, a TaKkKe Wux KOM6VIHVIpOBaHVIe Cc OpVIeHTaLI,VIeVI N COOTHOLWUIEHNEM
OCTEKITeHHbIX I'IOBerHOCTeVI. B cBs3nM ¢ Tem, 4to n0Tpe6neHV|e 3Heprmnm cucremamm otonsieHna un
oxnaxageHua nnn oceelleHnA 6y,u,eT CcBAA3aHO ¢ 00bemMoM n3nyyeHus, conpaeMbu\n 3daHunem, lWwnpuHa
ynuu Takke o0 KHa aHannm3npoBaTbCA Ha aTarne ropoackoro ninaHnMpoBaHUA.

OcTekneHune

MpaBunbHbIN BbIGOP OCTEKNEHUST 34aHWIA SABMSETCA OYEHb BaXKHbIM, TaK Kak MOCTYMfeHWe U NoTepu
Tenna 4yepes CTekna B YeThblpe UK NATb pa3 NPeBbILLAOT NOCTYNMEHNE UM NOTEPU Yepes OCTarnbHbIe
noeepxHoctu. [lpun BbIOOpe COOTBETCTBYIOLLErO OCTEKNEeHUMS HeobxoguMMo y4uuTbiBaTb Kak
NoCcTynneHne AHEBHOMO CBETA, Tak U 3aWMTy OT NPOHUKHOBEHMWS COSTHEYHOIO U3ITyYeHNs.

CraHgapTHoe 3HauyeHue koadbduumeHTa Tennonepegaun 4,7 BT/(I\/|2-K)8 ONs OKOH C OAHWUM
CTEKNOM U IepPEBSIHHOI PaMOii MOXeT BbiTb CHIDKeHO A0 2,7 BT/(M?K) (cHWkeHue Gonee Yem Ha 40%
pacxofa 3Heprum Ha M~ 3aCTeKINeHHOW NMOBEPXHOCTU U3-3a Tennonepeaayn) npu ux 3ameHe Ha okHa C
OBOWHbIM OCTEKITEHMEM U 3amnosiHEHMEM BO34yXOM. Tennonepegady MOXHO CHM3UTb 4o 1,1 BT/(Mz'K)
nyTemM MUCMNoNb3oBaHUsi O80UHO20 OCMEKIIEHUsS] C 3arojIHEHUEM apeaOHOM U HU3KOU u3fydameribHol
crnocobHocmeio, n po 0,7 BT/(M2-K) C UCMOfb30BaHMEM TPOWHOro ocTekneHus. Kpome TOro, npwu
|3|>|6ope9 Hanbonee NPUrogHOro OCTEKMNEHMS UMM CUCTEMbl OKOH criedyeT y4uTbiBaTb pagnaLNoOHHbIN
BbIX0O[, .

3aMeHbl OCTEKNeHWst MOXHO u3bexaTb MyTeM WUCMONb30BaHMS MAEHKU C  HU3KOW
nany4yaTernbHOW CMOCOOHOCTBIO, KOTOpasl HAHOCUTCS Ha OKHO BpPY4YHY. JTO pelleHune SBnsieTcs
Oornee pelweBbiM, 4YeM 3aMeHa OCTEKIIeHUsi, HO OHO TaKKe obecrnedyuBaeTr 0Oofee HU3KMe
3HepFeTl/I‘~IeCKI/Ie rnokasaTtenum u MeHbLUNN CpOK 3Kcr|nyaTa|_|,v|v|.

Pambl

KoadhduumneHT Tennonepenaym pambl BRvsieT Ha obOWMiA ko3dhdUUMEHT Tensonepenadn OkKHa
NPOMNOPLMOHAaNbHO COOTHOLLEHMIO NMOBEPXHOCTM pambl M OCTEKIEHHON NMOBEPXHOCTM OKHAa. B cBs3un ¢
TeM, YTO Takoe COOTHOLUEHME, KaK NpaBurno, coctaenseTt 3HadeHne 15-35% Bcen NoOBEpXHOCTU OKHa,
NOCTYyNneHne n NoTepu, MMeloLLIMe MeCTo 13-3a 3TOW YacTu, OOSKHbI YYUTbIBATbCH. B n30nmMpoBaHHbIX
pamax HOBOro Tuna NoTepw Tenna CHWXEeHbI MPY NOMOLLM BCTPOEHHbIX YacTel KOHCTPYKLMKU, KOTOpble
pa3pbiBaloT TEMNMOBbLIE MOCTUKM.

M3-3a BbICOKOM TennonpoBoAHOCTU MeTannnyeckmnx mMmartepuanoB, NnacTukoBbie U AepeBAHHbIe
pamMmbl Bcerga WMeEKT nydlne TennoBble XapakTepUCTUKU, paxke ecnn MeTannnyeckne pambl,
M3roToBJiIeHHbIE C TepMopaspbiBaMW, MOTyT npeactaBlidTb cobon 3KOHOMMUYECKN 3(bd)eKTVIBHYIO
anbTepHaTuBy.

KoadcbnumeHT Tennonepegaym creH

7 A. E3nopo «PyKoBOACTBO MO NPOEKTUPOBAHMIO AN COOTBETCTBYIOLWEN U30NALMMN FOPOACKUX Nolaaei. BosobHoBnsemasn
aHeprusa» 31 (2006) 1011-1023.

® 3Hauenua KoadduLmMeHTOB Tennonepesaum (3HaueHus U) MOTyT MeHATLCSA B 3aBUCMMOCTM OT MaTepuana OKOHHOM pambl.
Hanpumep, meTananyeckoe OKHO C OANHAPHbIM CTEKNOM UmeeT 3HadyeHue U 5,7 BT/(MZK).

? paduayuoHHbIii 8bIX00 — 3TO L0NA C/Iy4aHOWN CONHEYHOM 3Heprum, KoTopas nepeaaeTcs BHyTPb 34aHuA. Npu HU3KKX
3HAYEeHUAX NOCTYNNEHME CONHEYHOM IHEPrUM ABNAETCA MEHbLUUM.
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KoathuumneHT Tennonepenaydm CTeH MOXHO CHU3UTb NyTEM HAaHECEHUS COOTBETCTBYHOLLEN N30NALMMN.
Kak npaBuno, aTo gocTuraeTcs nyTeM HaHeceHWs OOMOSMHWTENbHbIX MaHenewm wunu MoKpbITUS U3
N30mnmpyloLLLero Matepmana. Y 3gaHuii co CroXHbIM pacagoM CMSOLHbIE CTEHbI MOXHO M30MMpoBaTh
nmMbo M3HyTpW, NMBO cHapyxu. M30omaumio Takke MOXHO MCNONb30BaTh AN 3anOfHEHNS MyCTOTeNbIX
cTeH. Haubonee pacnpocTpaHeHHbIMM TuUMaMuM U3OMSAUMU  KOHCTPYKUMIA  30aHWA  SBMSKOTCA:
CTEKINOBOJIOKHO, MNOSIMYPETaHOBLIM NEHONMACT, MONMMCTMPOSbHbBIA NEHONMNACT, LEMNNo3Has n3onauus
N MMHEpanbHaa BaTa.

MaTepuan TennonpoBogHocTb (BT/(m-K))
CTeknoBONOKHO 0,05
MonunypeTaHoBbIN 0,024
neHonnact
MonncTnMponbHbIn 0,033
neHonnact
LenntonosHas 0,04
nsonsums
MuHepanbHas BaTa 0,04

BmecTe ¢ usonsumMen 4acTo MCNosb3yeTcs Mapou3onsuus, Tak Kak TennoBOW rpaguveHT,
co3fgaBaemblil  M30MSAILMEN, MOXET MpUBOAUTL K 0OpasoBaHWI0 KOHAEHcaTa, KOTOpblii  MOXeT
noBpexaaTb M30nAUMI0 UM (UnK) Bbi3biBaTb 0OpasoBaHue nreceHn. KoHaeHcauusi BoAsiHOTO napa
MOXET MMEeTb MECTO, Korla HaHeceHa BHYTPEHHSISl M30Msuus; oHa MOXET Bbi3bliBaTb 06GpasoBaHue
nreceHu, NpobnemMbl C KAYeCTBOM BO3dyxa BHYTPU NMOMELLEHUst (CMHOPOM crepToro Bo3ayxa) W, B
HEKOTOpbIX CryYasix, AaKe NMPUBOAUTb K HapyleHUAM KOHCTpyKuuu. MNpenoTepalleHre obpasoBaHus
TENMOBbIX MOCTMKOB TaKkKe SIBNSETCS BaXKHbIM, KOrda 34aHue MMEET M30NALMI0, Tak Kak OHW MOryT
3HauYMTENbHO MOBbLIWATL NOTEPU TEnna, U, Kak crneacTBue, pacxod Tenna unu xonoda. Tennosble
MOCTMKM MOTyT 0Opa3oBbiBaTbCA B 3MEeMEHTax C NPOBOAMMOCTbIO, MPEBbILIAOWENn NPoOBOANMOCTb
OoKpyXatoLlero matepuana (Hanpumep, CTbiKM MEXAY CTEHaMU M OKHAMU U ABEPSMM).

Kpbiwm

UN3onsumnst Takke MOXET HaHOCUTLCS Ha KPbILWW AN CHDKEHWUS MOTepb Tenna yepes Kpbilly; Takue
notepu MoryT coctaensaTe Ao 30% ob6Lmx notepb Yepes 060M04Ky. OBGblYHbIE KPbILIN UMEKT HU3KYIO
CNoCOBHOCTb OTPaXkeHWs1 CONTHEYHOro CBeTa Ha ypoBHe 5-15%; 3TO 03Ha4aeT, YTO OHW MorfoLwarT
OCTaBLUYOCS COJTHEYHYIO SHEPrM0 B NeTHee BpPeMsi U MOBbILWAOT, TakuM o6pa3oM, NoTPeGHOCTL B
oxnaxaeHuu 3gaHuii.  C Opyroil CTOPOHbI, XONOAHbIE KPbIWW MOMOralT COKpallaTb MorroLleHue
COJTHEYHOW 3HEPrMM M YBENMUMBATL TEMSIOBOE W3MyyeHue; TakMuM 06pa3oM, OHM CHMXKaT MOTOK
Tenna BHYTPb 30aHUs U 0ObEM 3HEpruu, UCTonb3yeMblii ONs oxnaxaeHus 3goaHus. Mmveetca Oea
OCHOBHbIX TWMa XOMOAHLIX Kpbilw: (1) Mororve Kpblliun, KOTOpble SIBASIOTCS MAOCKUMU UMW UMEIT
OTNOMMI cKaT, Kak NpaBuio, UCMONb3YHTCS AN KOMMEPYECKUX UMM OUCHBIX 34aHUI U (2) KpbIWK C
KPYTbIM CKaTOM, MpUMeHsieMble Ansi GOMbLIMHCTBA XUMbIX 30aHui. B kauyecTBe MOKPbITUS XONMOAHbLIX
MOJSIOMMX KPbILL MOXET MPUMEHSTLCS LUMPOKUIA AManas3oH MaTepuaros, Toraa Kak Ans Kpbil C KpyTbiM
cKaTOM Yallle BCEro Ucnosb3yetcsi GuTymHasi kpoBernbHas nnuTka. B 3aBucMMoOCTM OT knumarta u
MPOAOITKUTENBHOCTU [OHS B 3MMHME MeCsiLbl XOMOAHbIE KpbIWM MMEKT HEeLoCTaTOK, KOTOPbIN
3aKIl04aeTCcs B NOBbILEHUM NOTPEGHOCTU B TENSIE B HEKOTOPbIX pervoHax.

B oTnuune oT XOnoAHbIX Kpbill, B KOTOPbIX A1 OTpaKeHWUsl CONTHEYHOro Temnna WCMomnb3yloTcs
maTepuanbl C BbICOKOW OTpaalolleid U 3IMUTUPYIOLLEN CMOCOGHOCTLIO, 3eNeHble Kpbiluv, Byayum
anbTepHaTUBHbLIM 3KOMNorMyeckn 6esspeaHbIM BapMaHTOM, UMEIOT HacaXaeHUs Ha NOBEePXHOCTU; 3Tu
HacaxgeHUst MOTyT WCMOSb30BaTbCA AN CHIKEHUs] MOToKa Tenna B 34aHWe U OOHOBPEMEHHO
obecneumBaTb KOHTPOIb OOXAEBbLIX BOA4.  3€neHble Y XONOAHbIE KPbILWW Takke NMoMoratT cMardaTth
BO3AeVCTBME rOPOACKMX TEMNMOBbIX OCTPOBOB.

3aTeHsAOWMeE YCTPOUCTBA

3aTeHsIoLme YCTPONCTBA, CTaBHW U OTpaXaroLmMe YCTPONCTBA MOTYT 3HAYMTENBHO CHUXaTb YPOBEHb
NPOHWKHOBEHWSI COSTHEYHOrO CBETa Yepes OKHa U APYrne OCTEKNEeHHbIe NOBEPXHOCTU. 3aTeHswme
YCTPONCTBa MOXHO MUCMONb30BaTh ANs CHUWKEHMSA pacxoda XonoAa nyTeM CokpalleHnUst ypoBHS
NPOHMKHOBEHUS CONTHEYHOrO M3nyyYeHuns. Huxe crpynnupoBaHbl U NpeAcTaBneHbl pa3nnyHbie TUMb
3aTeHSLWMX YCTPONCTB.
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« [lepenBuxHble yCTPOMCTBA MMEIOT NPEUMYLLECTBA, KOTOPblE 3aK/oYaeTcs B BO3MOXHOCTM
YNpPaBreHusi UMW BPYYHYHO MIY aBTOMATUYECKW, PEryriMpOBKA B 3aBUCUMOCTU OT MOJSIOKEHUS
COJHUA M ApYrvX NapamMeTpOB OKpyXatoLwel cpeabl.

o BHyTpeHHMe xanw3u aBnsTCA Hambornee pacnpoCTPaHEHHbIMU CPEACTBaMMU ANS 3alMThl
OKOH. WX o4YeHb Nnerko MpYMeHsITb, HO UX OCHOBHOW 3(pheKT 3aKnoyaeTcsi B PerynmpoBke
YPOBHS1 1 PAaBHOMEPHOCTM OCBelLeHMsl. Kak NpaBumno, oHW SBMSOTCA HE3((EKTUBHBIMI AJ1S
CHWXEHUS TENNOBOW Harpysku B fieTHee BPeMs, Tak Kak uanydeHue GrokmpyeTcs nocrie ero
NPOHVMKHOBEHUS B MOMELLEHME.

+ HapyxHble xanw3u obnagatoT NpeumyLecTBOM, KOTOPOE 3aKM4YaeTcsl B TOM, YTO OHM
nepekpbIBalOT LOCTYN COSIHEYHOMY W3My4eHWto B MnomelleHue. 1o 3TOM NpuYMHE, OHKU
ABNAOTCA 3PDEKTUBHBIM CPEACTBOM A1 PErYNIMPOBKM COMHEYHOrO CBETA.

« HaBecbl MEKT OTHOCUTENBHO LUMPOKOE PacnpoCTpaHeHEe B PEMMOHAX C KapKUM KIMMaTOM.
NXx oCHOBHOE MPeuMyLLEeCTBO 3aKM4aeTcs B TOM, YTO NpW NPaBUIIbHOM PaCMONOXEHUN OHU
nNpuHMMalOT Ha cebs npsiMoe U3nydeHWe, KOorga CoSHUE HaxoauTCs HU3KO 3UMON, W
GrokunpytoT ero B netHee BpemMsi. OCHOBHOE OrpaHUYeHne UX UCMONb30BaHUS 3aKMo4aeTcs B
TOM, YTO OHM MPUrOAHBI TONBKO AN OKOH, BbIXOASLLMX HA tor.

e WHTerpupoBaHue conHe4HbIX (POTOBONbTAUYECKUX MoOAyNnen B 3[4aHWS NO3BONSET
npegoTepawlaTe MNPOHWKHOBEHWE COJIHEYHOrO W3My4YeHUss U OOHOBPEMEHHO NPOU3BOAUTL
3MEKTPO3IHEPIMI0 N3 BO30OHOBNSIEMbBIX MCTOYHUKOB SHEPTUN.

npOHVIKHOBeHVIe BO3Ayxa

CHmxeHne obbema NpoHMKaKLEro Bo3gyxa Moxet obecneunBatb 0o 20% noteHuMana 3KOHOMMUMU
QHeprmn B pernmoHax C XOoJNoAHbIM KNMmMaTtoM MU C KnnMaToM, rae npuMmeHaeTcda oTonrneHue. Kak
npasuno, OKHa W ABepu ABNAKTCA cnabbimun MeCTaMu, NO3ITOMY UX KOHCTPYKUMA OOJIKHa ObITb
npaBunbHOW. B cBs3W ¢ 3TUM ONst onpefeneHnst U NocneayLero yCTpaHeHs HEKOHTPONMpyeMbIX
BO3OYLIHbIX ~ MOTOKOB  4epe3  34aHue pekoMeHayeTcs NpoBOANTb  MCMbITAHUS Ha
BO30YXOHENPOHULAEMOCTb  (MCMbITaHWe [ABEepM Ha epMETUYHOCTb). Ons  obecneveHuns
COOTBETCTBYIOLLErO KayecTBa BO34yxa BHYTPU MOMeLLeHMs Heobxoaumo MCnonb3oBaTb CUCTEMY
BEHTUMSLMKN C XOPOLUMM YMpPaBriEHNEM.

1.3. YCTAHOBKU 30AHUA

HoBble 3aaHUsi cnefyeT ocHalwaTbh YyCTaHOBKAMU C HAMBOSbLUUM YPOBHEM SHEPrO3hEKTUBHOCTU; B
CYLLECTBYIOLUMX e 34aHusX MOoxeT noTpeboBaTbCsi 3amMeHa YCTAaHOBOK BO BpPeMsi Cpoka
aKcnnyaTaumm 3gaHus. 3To obecrneyrBaeT XOPOLLYH BO3MOXHOCTb AN 3HAYUTENbHOIO YNy4lleHus
UX 9HeproaddPeKTUBHOCTM NYTEM MCMONb30BaHNA HOBbIX TEXHOMOrMin. OCHOBHbIE TEXHOMOMMU ONs
YCTAHOBOK OTOMMEHMs, OXMaXkAeHWss W noJorpeBa BOAbl ONWcaHbl Hke. [lononHutensbHas
nHdopmMaumsa npusedeHa B rmase 3, a B rMaBe 2 MNpUBEOEHO OMUCaHWe TEXHONOruii Ansi cucTem
ocBelleHnsi. B uenom, obbem 3Hepruu, MCnonb3yeMon Ansi OCBELUEHWUsl, MOXHO 3HaYUTEeNbHO
CHW3UTb, HanpuMep, Gnarogaps paunoHanbHOMY UCNOMb30BaHWMIO AHEBHOMO CBETA UMW MPUMEHEHUIO
6onee a¢pheEKTUBHBIX CUCTEM OCBELLEHUS.

CucremMbl OTONJIEHUSA U rOpsAYen BOAbI

B pononHeHne Kk BblCOKOIhEKTNBHON 0BOMOYKE M MeTogam naccMBHOrO oborpesa, yCTaHOBKA
adhpeKkTUBHbIX cMcTeM oborpeBa Ans YAOBMETBOPEHWS OCTaBLUMXCS MOTPeOHOCTEW B OTOMMEHMM
MoxeT obecneuntb Hu3kue noTpebrneHne 3Heprum ©n CTOMMOCTb TOnNnmMBa. JTO  Takke
pacnpocTpaHseTcs U Ha NoTpebHOCTU B ropsyen Boge. VmeeTcs HeCKONbKO pasHbIX TUMOB CUCTEM
oborpeBa u ropsven BOAbl, KOTOPbIE MOXHO WUCMofb3oBaTb. Kak npaBuno, 3aHeproadeKkTUBHbLIN
oborpeB OOMKeH BKMOYaTb BbICOKOI(EKTUBHYIO CUCTEMY MpoM3BOACTBa Tenna, aPdPEKTUBHYO U
npou3BoaUTENBLHYID CUCTEMY pacnpeferneHus, a Takke addeKTuBHble cpeacTBa ynpaBneHus Kak
Cc/UCTeMbl NPOU3BOACTBA Tenna, Tak U CUCTEMbI pacrnpefeneHus.

KoHaeHcauuoHHbIe KOTNbI (Yalle BCero oHuM paboTaloT Ha rase, XOTS Takke CyLeCTBYHT
KOHOEHCaUMOHHbIe KOTMbl, paboTallue Ha XMOKOM TonnvBe) — 3T0 3hdeKkTuBHasa cuctema
Npou3BOACTBa TEMNIOBOW 3HEPIUM, B KOTOPOW UCMOMb3yeTCs AOMOSNHUTENbHbLIA TENNOOOMEHHMK A
nony4YeHns ONOMHUTENBLHOrO Tenna u3 NPoayKTOB CropaHusi NyTeM KOHOEHCUPOBaHMS MapoB BOAbI.
KoHaeHcauunoHHble KOTrbl UMET Boree BbICOKMI TENOBON kKO3h(UUNEHT NONE3HOro AencTBUs (He
MeHee 85%) No CpaBHEHUIO KOTNIaMK, B KOTOPbIX HE UCMONb3yeTcs siBNeHne koHaeHcauun. Kotnbl,
pa6oTtalowme Ha Guomacce, B KOTOPbIX WUCMONb3yeTcs HenTpanbHble npogyktel CO,, Takue Kak
apeBecuHa, OpukeTbl, U T.4., MOTYT NPeACTaBnATb COO0N anbTepHATUBHBIN BapuaHT, HO CTOMMOCTb UX
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yCTaHOBKU sBnsietca 6onee BbICOKON. B cONMHeYHbIX TEnnoBbIX YCTaHOBKaX MPUMEHSIOTCS
COITHEYHbIE KONNEKTOPbl, KOTOPbIA MOMMOLWWA0T NOCTyMNakLlee CONHEeYHOe UsnyyeHne u npeobpasyoT
ero B TennoByk 3Hepruto. 3atem Tenno oTbmpaeTcs M3 LUMPKyNupylowen xugkoctu nubo ans
oborpeBa nomelleHun, nNnbo OHO HanpaenseTcsa Ha obopydoBaHvWe O HarpeBa BOAbI WM B
HaKoMuUTENM TENJIOBOW 3HEprun Ans nocrneaylowero NCnonb30BaHUA HOYbK U (MnW) B NacMypHble
OHN. B 3aBMCMMOCTM OT KIMMAaTUYECKMX YCIOBUW COSIHEYHbIE TEMMOBblIE YCTAHOBKM MOTYT
yaosnetBopste 50-90% notpebHocTEN B ropsiieri Boge B rof. TensoBble HacoCbl, OCHOBHbIM
paboymMM NPUHLIMMOM KOTOPbIX SBNSETCS NOrMoLeHne Tenna u3 XonoaHoelM MeCcT 1 ero BblaeneHue B
bonee Tennble MecTa, Takke MOryT UCNONb30oBaTbCA Ans oborpeBa NMoMeLleHWi U NPou3BOACTBa
ropsiyen Boabl. JononHuTenbHast MHpopmauns o6 aTux cuctemax npusedeHa B rnaee 3. B uenom,
WHTEerpmMpoBaHue cucteM oborpeBsa M cUCTEM MPOM3BOACTBA ropsAven BoAbl CNOCOBCTBYET GornbLueln
3KOHOMWW IHEPTUN.

CuctemMbl pacnpegeneHusl Tawke OKasblBalOT 3HaAYMTENbHOE BNWSHWME Ha paboune
nokasarenu obLuen cuctemol. [N CHUXKeHWA NoTepb Tenna BaXHbIMU ABNATCHA NPaBUibHbIA pasmep
N pacrnonioxeHve, a Tawkke m3onauma TpybonposBogos COOTHOLLEHME KOHBEKTUBHOMO M fy4McTOro
Tenna SBNSeTCH OCHOBHOW OCOOEHHOCTbLIO A CMCTEM pacnpefeneHns TennoBow SHePrun; ny4ncroe
Tenno oborpesaeT xuTenen HemnocpeacTBeHHO — 6e3 HarpeBa BO3dyxa A0 MOSIHOM KOMMOPTHOM
TemnepaTypbl —, @ KOHBEKTMBHbIE CUCTEMbl nepefatroT TEMMOBY 3HEprnn Brarogaps KOHBEKUMM u
MOBLILWAKT TemnepaTypy OKpyXKawLero Bo3gyxa A0 KOMMOPTHOrO YpoBHSA. CHUCTEMbI Fy4MCTOro
Tenna 6onblie NpurogHbl B 34aHUSIX C BbICOKOM CKOPOCTbIO BO3AyXOOOMeHa, Takme Kak ckragbl U
3aBOACKME uexa. YacTto mcnonb3yoTca H6atapen ¢ KOHBEKTMBHbIM KOMMOHeHToM oT 50% go 70%,
TOorga Kak KOHBEKTOPbl C €CTECTBEHHON LMPKYNsLmMen Bo3ayxa sBNATCA MeHee 3deKTUBHbIMM, Tak
KaKk OHW MPUBOAAT K PEe3KMM nepenagam TemnepaTypbl OKpyxawllero Bosgyxa. B HanonoHom
NaHenbHOM OTOMMEHWN WCMOMb3YTCA CUCTEMbl pacrnpedeneHus Tennon BoAbl C  HU3KOW
TemnepaTypon, NO3TOMY AN Takoro oTonneHusa TpebyeTca mMeHblle Tenna, yem anga 6atapew. Ans
KOTNa, MOAKMIOYEHHOr0O K CWCTEME HamomfbHOrO OTONMNEeHus, TemnepaTtypa, Kak npasurio,
ycTaHaBnuBaeTca Ha 45-60 °C, Torga kak TemnepaTtypa KoTna, nogawwero Bogy B OaTtapen, —
npumepHo Ha 80 °C.

CucTeMbl LeHTparnbHOro U MHAMBMAYANbHOrO OTOMMEHMSA UMEIOT pasHble NpeumyLLecTsa, U
OHM npurogHel Ans pasHbix notpebHocTen. WHAamMBMAayanbHOe oOTonneHve MoxeT ObITb
nNpeanoyYTUTENbHbIM B MHOTOCEMENHbBIX AOMax C pa3HbiMU OCOBEHHOCTAMW NPOXUBAHWUS B KBapTUpaXx,
a ueHTpanbHOe OTonneHne MoXeT ObiTb NoaXoAsWMM BapuaHToM ANnd 3gaHud ¢ 6onblummun
notpebHocTamM B Tenne.  [lpeMmyliectsa MHAMBUOYANbHOIO OTOMMEHUSA BKMOYalT 6onee HU3kue
KanutanbHble 3aTpaTbl HA €4MHWULY C MOBLILWEHHON MOLLHOCTBIO CMCTEMbI MPOM3BOACTBa Tenna, a
Takke paboTy cMcTeMbl MPOM3BOACTBA Tenna ¢ 6onee BbICOKOW 3dhpeKkTUBHOCTLIO. C APYron CTOPOHbI
npu MCNOMb30BaHWM WHAMBMAYANbHBIX CUCTEM MOryT TpeboBaTbCA Gonee BbICOKME KanuTanbHble
3aTpaTtbl AN CUCTEM pacnpeferneHus, u notepu Tenna npu pacnpegeneHnm MoryT ObiTb BblLLE.
MHavBuayanbHble cucTeMbl obecneunBatoT rMbKOCTb B NMepuoabl dKcnnyaTtauuu, TpebyoT MeHbLUni
ob6bem cneunanmM3npoBaHHOTO TEXHWYECKOro OOCAYXMBaHWA W MeHblume obLlime KanuTanbHble
3aTpaTtbl, HO, Kak MpaBuNoO, OHW MMeloT Bornee KOPOTKUIA CPOK IKChnyatauum M Ans HUX MOryT
noHagobuTbcs BornbLue CUCTEM yrpaBreHus.

Cuctema LleHTPanu3oBaHHOrO TeNyOCHAaGXeHUA MU XonoAoCHabXeHUs pacnpegenset
ropsiyylo Bo4y, nap wnu oxnaxaeHHyl Bogy Mo MoA3eMHbIM TpybonpoBogam B HECKONbKO 34aHui,
KOTopble K HeW noakntoyeHbl. [ns cucTtembl LEHTpPanu3oBaHHOTO TEMNOoCHabXeHust MoryT
NCMonb30BaThCs UCTOYHWKM BO30OHOBMSIEMOW 3HEPrMKM, Takume Kak Guomacca, reoTepmuyeckas u
conHeyHass aHeprusi. MHOrMe cuUCTeMbl LIEeHTPanun3oBaHHOrO TEMMOCHabXeHMs OCHOBaHbl Ha
TennoanekTpocTaHuusix (TOC), KOTopble NOBTOPHO MCMOMb3YyOT M30LITOYHOE Tenno, obpasytoeecs
npu NPOM3BOACTBE ANEKTPOSHEPTUM, ANst oborpeBa U nogorpesa BoAbl B 34aHUSIX.

Hapsgy € KpymHbIMW Tenno3nekTpoCTaHUUsAMK, KOTOpble WCMOMb3YyTCa B cCUCTeMax
LEeHTPann3oBaHHOro TeNMNOCHabXeHNs, Takke NMEKTCA MUKPOYCTAHOBKM (KOMMNAKTHbIE CUCTEMBI); OHM
NMPUMEHSAITCA B WHAMBMAYanbHbIX XO3SIMCTBAX W Ha ManblX npeanpuatvax. [JononHuTenbHas
nHdopmauma o TAOC npuseneHa B rnase 4.

CuctemMbl OTONMEHUA, BEHTUNSALUUN U KOHAULMOHUpPOBaHUA Bo3ayxa (OBKB)

lMpn npoekTnpoBaHuM 3JHepProapdEKTUBHbIX 34aHM HeobxoaMMoO CTPeMUTbLCA K TOMY, 4TOObI
obecneuntb JOCTATOYHbIN YPOBEHb 300POBOro KOMdopTa MPU NOMOLLM €CTECTBEHHbIX CPEACTB B TeX
cny4asx, Korga 9TO BO3MOXHO. Ecnn ectecTBeHHas BeHTUNAUUS He SABMNSETCA NpakTUYecKu
BO3MOXHbIM BapuaHTOM, MOXHO YCT@HOBWUTb CUCTEMbl WCKYCCTBEHHOM BeHTMRaumn u (1nwm)
KOHOMLUMOHUPOBAHNS BO34yXa, YTO, OOHaKo, NpMBeAEeT K yBenuueHuto obLero aHepronotpebneHus.
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B HekoTOpbIX cry4yasix MOXET [Jdaxe o0KasaTbCsi BO3MOXHbIM MPUMEHUTb BEHTUNSALUMIO C
KOMOMHUPOBaAHHBLIM PEXMMOM paboThbl, KoTopasi OyaeT MNO3BONSTb WCMOMb30BaTb MeXaHW4Yeckue
cuctemMbl (B KayecTBe 3aMeHbl E€CTECTBEHHOW BEeHTMNsAUWMM) TONMbKo Toraa, korga 3to Oyner
Heobxoaumo.

Kpome TennoBbiXx HAcOCOB, OMMWCAHHbIX BbIlle, OCTaBLUMECH MOTPEOHOCTU B OXNaXAEHUW,
KOTOpble Hemnb3sl yAOBMEeTBOPUTL MPU MOMOLLU €CTECTBEHHbIX CPeacTB, MOryT ObiTb YOOBMETBOPEHDI
npy nOMOLM KOHAOMLUMOHEPOB BO34yxa, paboTawwmx Ha TOM Xe CcamMOM MpuHUMNEe, 4YTO U
xonoaunesHukn. KoHOuunoHep BoO3gyxa NoAaeT XONoAHbI BO3OyX 4Yepe3 XONOAHbIN BHYTPEHHUR
3MeeBUK (McnapuTenb), MOOKMIOYEHHbIV K ropsYeMy HapyXHOMY 3MeeBUKY (KOHOAEeHCaTopy), KOTOPbLIN B
CBOI OYepeab yaanseT cobpaHHbI HarpeThi BO34YyX BO BHELLHEE OKpyXatolee npocTpaHcTso. B
3aBMCUMMOCTM OT paboymx YCroBM KOHAULMOHEPbI BO3AyXa WMMEKT HOMWHANbHbIN XOMOAWMbHbIN
koacpbmumeHT (XK) 2,2-3,8. Tak kak B BO34yxOBOAaX KOHAMLMOHEPOB UMEKT MECTO TPaHCMOPTHLIE
notepy M MNoTepu Tenna, a TEMnoBble HAcOCbl MOTyT TPaTUTb MHOIO 3HEPruu, Takne Mepsbl, Kak
NpMMEHeHMEe U30MAuUnN 1 BO3AYXOHENPOHMLAEMOrO YNIIOTHEHUS ANS BO34YyXOBOAOB, MOTYT MOBbILWATb
3(PPEKTUBHOCTL CUCTEMBI OXNaxaeHnst Ha 20% wnu 6onee.

Oxnagutenu xe npeactaBnsaioT cobon 6Gonee KpynHble YCTPOMCTBA OXNaXOEHUS, Yem
KOHAMLUMOHEPDLI BO34yXa, U BMECTO BO3[4yXa OHM OXNaXdakwT BOAY ANSA MCMONb30BaHWUsSI B BOMbLUMX
XUNbIX M KOMMEpYEeckux 3aaHusix. [lo cpaBHEHMO C OObIYHBIMW KOHAWMLMOHEpPaMX BO34yxa
Npov3BOOUTENBHOCTE OXNaguTenenl MoOXeT ObiTb B 3 pasa Bblwe. B oxnagutene moxer
NCNONb30BaTbCHA XNOKOCTb B MApOBOM KOMMNPECCMOHHOM Un abCopObUNOHHOM XONOAWUMBHOM LIMKITE.
[ononHnTenbHyo MHOPMaLNo O NpMHUMNax abcopOLMOHHOIO X0NoAMIbHOrO LMKMa, cM. B rnaBse 3.

Cnctembl OBKB o6ecneunBaloT nNOTOK BO3gyxa C AOCTATOMHO BbLICOKOW WKW HU3KOW
TemnepaTypon Ons nogaepaHua HeobxoaumblX TENnoBbIX YyCnoBui. Mepbl, Takue Kak CUCTEMbI
NCMNONb30BaHWsA OTXOASILLEro TeNna, MOryT CHUXaTb noTpebnenne aHeprum cuctemamm OBKB, Tak kak
B HMX WCMOMb3YTCS TENOOOMEHHWKN ANs M3BMEYEHUS TEMMOro MM XOMOAHOro BO3dyXa M3
BbIXITOMOB BEHTUMALMKN 1 €10 NoAAa4M B MOCTYNAOLLUA CBEXUA BO3OYX.

1.4. OPYITUE MEPbI B 30AHUSAX

Hwuxe YKa3aHbl M€pPbl, KOTOPbIE MOIyT CHUXaTb r|0Tpe6neHV|e SHEpPrun:

e OTHOLWeEHNE: COOTBETCTBYIOLLIEE OTHOLLEHME Nofb3oBaTenen 3gaHns Takke MoxeT obecneynsaTtb
3HaYUTENbHYI0 9KOHOMMIO. [ANA nonyyYyeHns NoaaepXku nornb3oBaTenen MOXHO OpraHM3oBbIBaTb
NHAOPMaLIMOHHO-MOTMBALMOHHbIE KamnaHuW. B Takux criyyasx, Takke BaXHO, YTOObl CTPYKTypa M
opraHbl, oTBevalLue 3a ynpasrneHue 3gaHueM, nogasanu xopowun npumep. Pacnpegenexuve
9KOHOMWUM Mexay Monb3oBaTensMnM M MECTHbIMM OpraHaMmu BnacT MOXeT ObiTb XOpOoLuMm
cnocobom gencteui nNo moTmeauuv. JJononHutenbHas uHdopmaumus 06 N3MEHEHUAX OTHOLLEHMWS
nonb3oBaTenen 3gaHusa npegcrasneHa B rnase 11 HacToswero pykoBOACTBaA.

e YnpaBneHue 3HepronoTpebneHnem 3aaHusi: 3HauMTerbHasi SKOHOMWUS MOXET [OCTUraTbcs
Gnarogapsi OYeHb MPOCTbIM  AENCTBUAM, CBSI3aHHbIMU C  MpaBUSIbHOM  3KCnnyatauuen wu
ynpaBrieHNeM TEXHWYECKMMU YCTaHOBKaMW W MEPUOAUYECKUM HaNOMUHAHMEM MONE3HbIX
KOPOTKUX COBETOB MO nNoBedAeHU0 nonb3oBaTenaM 340aHuA: obecneynBanTe BbIKIOYEHNE
oTonsieHna B BbIXOAHblE U Npa3aHUYHble OHWU; obecrneynBanTe BblKNOYEeHUE ocBeleHna nocrne
paboTbl, noacTpamBante paboTy cuctem oborpeBa / OXMaXOeHUs nNyTeM  YCTaHOBKM
COOTBETCTBYOLLMX YCTaAaBOK AnA OTonNieHnA U oxXnaXXgeHus. B NPOCTbIX 3AaHuAX, Ond
BbINOJIHEHNA TaKuUX 3adadvy MOryt HasHa4daTbCA TEeXHUK WUnu 3aBe,u,yrou.|,V||7| QHepreTu4eCkmmm
XO35IACTBOM. B cnoxHbIXx 3gaHMsSIX  MOXET okasaTbCs  HeobGXoAMMOW  MOMOLLb
cneumanusnmpoBaHHbIX KOMNaHuii. Mo3Tomy, MOXeT NoHanobuUTbCA BO3OGHOBUTL MMM 3aKMOHUTL
HOBbI  KOHTpPaKT C Hagnexallelh KoMnaHuerh Mo  TEeXHWYECKOMY OBCRYXMBaHWIO C
COOTBETCTBYIOLMMU TpebOoBaHMSAMU K SHEpreTMdeckum nokasatensm. [loMHUTe O ToM, 4TO
NnpaBWIIbHOE COCTaBfEHME KOHTpaKTa MOXET CUMbHO BNWUATL HA MOTMBALMIO TakoW KOMMaHWUM
HaxoauTb 3(P(EKTUBHbLIE MYTU CHUKEHUS 3HepronoTpebneHus. [ononHuTensHas UHpopmMaums
06 n3meHeHuax OTHOLWEHNs nNpeacTasneHa B rmase 11 HacToswero PyKOBOACTBA.

e KoHTponb W onpegeneHve NNaHoBbIX MokasaTenen 3aHepronoTpebrneHusi: BHegpuTe CUCTEMY
eXeOHEeBHOro / exeHenenbHOro / eXeMeCsiHHOro KOHTPOINs 3HepronoTpebrneHuss B OCHOBHOM
30aHMm [ Ha OCHOBHOM 0ObekTe, koTopas nossonsna Obl onpedensdTb OTKIOHEHUS W
npeanpuHumMaTb HeMeffieHHble Mepbl MO WX YCTPaHEHWID; YCTAHOBUTE W KOHTPONUPYHTE
oNnTUMAarnbHbIA YPOBEHb NOTPEGNEHNS BCEX BUOOB UCTOYHUKOB 3HEpruun. [ns aTol Lenu umerotcs
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cneunanbHble WMHCTPYMEHTblI U MNporpamMmmMmHoe obecrneyeHne, HO WUX NpUMEeHeHne 3aBUCUT OT
Hann4yna cH4eT4YMKOB SHEPIrn, KOTopble OO KHbI YCTaHaBNMBaTbCA U O6CJ'Iy)KVIBaTbCF| O6y‘-IeHHbIMVI
nonb3oBaTesidMn.

L] MOJJ,I/I(*)I/IKaLLI/IFl n perynumpoBka TeEXHUYECKNX YCTAaHOBOK B COOTBETCTBMUW C TEeKyLnM
ncnonb3oBaHMeM 1 TpeboBaHusiMK Bnagenbua (npveeaeHne obopynoBaHus B COOTBETCTBYIOLLEE
paboyee COCTOsIHWE, YrnydlleHMe KayecTBa BO3Ayxa BHYTPW MOMELLEHMWI, YBENUYEHME Cpoka
aKCMyaTaumMm o0opyaoBaHUS W yrydleHWe TEeXHUYECKOro OOCMyXMBaHWSA...) HasblBaloTCS
PempocnekmueHbili 6800 8 3Kcnnyamauwo10. HesHaunTenbHble CpeacTBa, KOTOpble
BKNagbiBaldTCA B CpeacTtBa KOHTPONA WU PEerynimpoBkM  TE€XHUYECKUX YCTaHOBOK, MOryT
obecneynBaTtb 3HaYNTENIbHYI0O 3KOHOMMUIO: AOaTynKkn o6Hapy>|<eva NpUCyTCTBNA UNN TaﬁMepbl
ONs OCBELLUEHUs WnM BEHTUNAUMK, TEepMOCTaTU4YecKMe KnanaHbl Ans 6aTtapen oTonneHus,
NpocCTLle, HO 3PPEKTMBHBLIE CUCTEMbBI AN OTONMEHUS, OXNAXAEHUS, BEHTUNALUM U T.A4...

o TexHuyeckoe obcnyxmnBaHue: aHeproaddeKTMBHOE TexHu4Yeckoe obcenyxmBaHue cuctem OBKB
Takke MOXET NPUBOLUTb K CHUXKEHUIO MX 3HepronoTpebneHns ¢ HesHauynTenbHbIMU 3aTpaTamMu.

e PervoHbl ¢ 3MMHUM KNUMaToM 0COOEHHO MpUrodHbl ANs peanusauuy cTpaTermin camoHarpeBa 3a
CYET CONHEYHOro U3Ny4YyeHus, KoTopble OyayT cHuxaTb noTpebrneHne TenrnoBON 3JHEPruw.
HanpotvB, Ans 30aHWi, pacrorioXeHHbIX B perMoHax C JfeTHUM KnvmaToM, noTpebyeTcs
aKTUBHAas 3alymTa OT COMHEYHOro U3Ny4YeHNs AN CHKEHMs pacxoda xonoga. [Ons npuMeHeHus
cTpaTerMil ecTeCTBEHHOW BEHTUNAUMM B  KOHCTPYKUMM  34aHust  HeobxoguMo  usydaTtb
XapaKTepPUCTUKN BETPa B KOHKPETHbLIX MecTax.

e Cpeon npoyero, nocTynreHve Tenmna OT nonb3oBaTenen 3gaHus, nNpubopoB OCBELLEHUA U
anekTpnyeckoro obopyaoBaHWsi HEMOCPEACTBEHHO CBA3AHO C MECTOMOMIOKEHUEM W TUMOM WU
WHTEHCUBHOCTBIO OCYLLECTBNAEMON [edaATernbHOCTU. [lo3ToMy Mpu  paHHEM NIaHMpoBaHUM
npoekTa, NOCTYNNeHne Tenna, OXuaaeMoe OT 3TUX MCTOYHWUKOB, AOMMKHO paccyMTbiBaTbCA ON1S
pasnu4YHbIX MOMELLEHWUA, Fae OHO OydeT MMeTb MecTo. B HekoTopbIXx cny4yasix, Takux Kak
CKNacKkve 34aHus unu gpyrue noMeLleHust ¢ OTHOCUTENbHO MarbiM YMCIIOM MONib30BaTenen u
OrpaHMYEHHbIM KONMYECTBOM 3MeKTpudeckoro obopyaoBaHus, NOCTynneHne Taknx BMOOB Tenna
OyoeT HesHauuTenbHbIM. B gpyrnx cnydasx, Takux Kak OdUCHble 34aHus Wnv pecTopaHsbl,
HanMyne MHTEHCUBHOTO M NMPOAOIMKMTENBHOrO TENNONOCTYNNEHNS MoXeT BbiTb onpedenstoLwmm
aktopoM B paspabotke cuctem OBKB (otonneHue, BEHTUMSAUMS W KOHOMLMOHUPOBaHME
Bo3gyxa). 3uMMOM 3TU cucTtembl ByayT wrpatb BaXKHYHO pOfb B onpedeneHun napameTpoB
YyCTaHOBOK MO MNPOM3BOACTBY Tenna, a JieTOM — YCTAHOBOK KOHAMUMOHMPOBAHWS BO34yXa.
lMoBTOpPHOE UCMOMNb30BaHWE Tenna B TaKWX TUMNax 34aHUA HACTOATENIbHO PEKOMeHAyeTcs B
KayecTBe 3HEeProadpPeKTUBHOM MepbI.

e [lpu oueHke NoTpebHOCTEN 3aaHUsi B OCBELLEHWU, Pa3fnNyHble MOMELLEHNS AOMKHbI OLEHUBATLCH
OTAEeNbHO, Kak B KONMYECTBEHHOM, TaK M KayeCTBEHHOM OTHOLleHUW. B 3aBucumocTu oT Tuna
BbINOMHAEMbIX paboT, NepuoaMyHOCTM WCMOMb30BaHUS U OU3NYECKUX YCMOBUWA  TaKux
NOMELLEeHWIA, Ana YCTPOWCTB oOcBelleHus OyaeT TpeboBaTbCs pasHas KOHCTpykuus. OuyeHb
3(EKTUBHbIE  CUCTEMbI  3MEKTPUYECKOTO  OCBELLEHUS, WUCMOMb30BaHWE  E€CTECTBEHHOIO
OCBELLEHNSI UMW MHTErPUPOBAHHbIX OATYMKOB MPUCYTCTBUA MoAew U APYrUX CPEAcTB KOHTPONs
npeacTaBnsioT CO60M MHCTPYMEHTbI, KOTOPbIE YAaCTO UCMOMb3YITCH AN NPOEKTUPOBAHUSA CUCTEM
OCBELLEHNSI C HU3KMM MNOTpebneHmem. OKcnnyaTaumoHHble nokasaTenu sHeprocbeperatoLmx
namnoyek npuBeeHbl B nocreaywmx pasgenax Hactoswero agokymeHTta. [pu Beibope LBeTa
AN NOKPacKu CTEH, NOTorka n mebenu cnegyeTt y4nTbiBaTb CBETOOTPAXAKLLME XapaKTEPUCTUKM.

e Takke HeobGXxoaMMo yuuTbiBaTb 4acbl paboTbl. Haubonee 3HeproemMkumu TuNamu 3gaHUn
ABNAKOTCA 30aHUNA, KOTOpPble UCMOJb3YKTCA HENpepbiBHO, TakMe Kak 60]‘IbHVILLbI. B atunx 30aHNAX
OanaHc HarpeBa 1 yganenuns tenna (oxnaxageHue) MoXeT 3HaUUTENbHO OTNInYaThcs oT 6anaHca B
O(UCHBIX 34aHUsX CO CTaHA4apTHbIMM pabouummn  4Yacamu. Hanpumep, KpyrnocyTouHoe
BblOeneHne Tenna ocCBeTUTENbHbIMU npubopamu, noabMuM M 060pPYAOBaHWEM 3HAYUTENBHO
CHWXaeT KONM4YecTBO MoTpebrisiemMoit TENNOBOW SHEPIUM U Aaxe MOXET NOCNyXWUTb OCHOBaHUEM
ana moaudukauum cuctembl oborpeBa. [MpM MHTEHCUMBHOM MCMOMb30BaHWM 3[aHUS Takke
yBenMuMBaeTCcs MNOTPEOHOCTb B BbICOKOI(MEKTUBHBLIX CUCTEMAX OCBELLEHUS] C  XOPOLLUM

10 "

KHura: Pykogoocmeo no sHepaoshgpekmusHocmu 044 Cyuecmayoujux Kommepdeckux 30aHuli: IKoHoMuYecKoe
060CcHOBaHUe 0417 81a0€es1bUes U ynpasaaowux 30aHuli, onybauKkosaHHoe AMePUKAHCKUM 06Wecmeom UHHEeHEPOB Mo
omonneHuro, X0a100UsnbHOU mexHUKe U KOHOUYUOHUPOBAHU 8030yXa.
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ynpaeneHneM. Yacbl WCMONb3OBaHWsS Takke MOryT BIUATb Ha 3KOHOMMUYHOCTb CTpaTervn
3HeprocGeperaLLMx NpoekToB. HanpoTue, 30aHNUs, paccynTaHHble Ha UCMONb30BaHNe B TeYeHne
HebOMbLIOrO KONMMYEecTBa 4acoB, HEOOXOAMMO MpPOeKTUPOBaTb C Y4€TOM OrpaHWYeHHOro
UCMONb30BaHUS.

BonbWMHCTBO 3TNX Mep BMECTe C NPOM3BOACTBOM BO30OHOBMSIEMOW 3HEPrMM YacTO BHEAPSOTCS B
30aHMSIX C HU3KMM 3HepronotpebrneHnem (MNpumepbl: 3gaHune MexagyHapogHoro coHga 3awmTbl
npupoabl B r. 3enct wnu 3gaHune MuHuctepctBa dmHaHcoB [onnaHaum B [aare. [MoTeHuman
3KOHOMWM JHEpPrum Ans 3TOro Tuna 3gaHun Haxoamtes B gmanasoHe 60-70%.

Mpumepbl NPOEKTOB PEKOHCTPYKLINN:

Mpumep n3 Mambypra: B okta6pe 1994 r. 6bin caenaH BbIBoO4 O TOM, YTO LWKOSbl Fambypra
noTpebnsanu CNULKOM MHOro aHeprun. C Lenblo 3KOHOMUM HEKOTOPOro KONMYeCcTBa aHeprum,
KOTOpas TpaTunachk BNycTylo, B paje Lwkon beina HavaTa peanusaums npoekta «larbaecaT Ha
NATbAECAT». KrOYeBbIM aNeMeHTOM npoekTa «[STbAECsT Ha NATLAECATY || ABNsieTCs cucTeMa
(PUHAHCOBLIX CTUMYIIOB, MO3BONSAOLLASA LWKONaM Nony4yaTb YacTb CPEeACTB OT SKOHOMUKN PaCXOLOB Ha
3HEpPruIo 1 Boay, KOTOPY OHM obecneunnu camu. MaTbaecaT NpoLEeHTOB AeHEr, COKOHOMITEHHbIX Ha
3HEpr1n, BO3BPAaLLaloTCs B LLKOMY, A€ OHWM MOryT CHOBa TpaTUTLCS Ha HOBble 3HeprocbeperatoLue
ycTponcTBa, obopyaoBaHve, matepuansl U BHEKNACCHbIE 3aHATUA. Hanpumep, Ha cpeacTsa,
C3KOHOMIEHHbIE Ha 3Hepruu, Wwkona bnaHkeHese npunobpena n camocToAaTeENbHO yCTaHOBWMA
COITHEYHbIE NaHernu.

Mpumep u3 Toéunucu (Cpysus). B pamkax nporpammbl «[JOCTyNMHOCTb MyHULMNANBHBIX KOMMYHambHbIX
ycnyr B XvnuwHom cektope B [py3un (2008 r.)» mepbl no obecneyeHnto aHeproapdekTusHocTn (33)
ObINIM peanu3oBaHbl B MOMELLEHUAX 00LEero nonb30BaHUSA XUMbIX 34aHWA U B OOHOW KBapTupe B T.
Tounncn. [o Havana peanu3aumu NpoekTa Temnepartypa BO3gyxa B nogbesgax 34aHusd, a Takke
TemnepaTtypa Bo3ayxa B KBapTupax 6bina o4eHb Hu3kon (-4 °C, npu HapyxHoi Temneparype -6 °C).
XonogHbl BO34yX MOCTOAHHO MPOXOAUS Yepe3 noabess, YTO NPUBOAMUIO K YBENUYEHUIO CTOMMOCTU
oTonneHus  gna kunbuoB. Bbinv  BHegpeHbl  cnegywowme  Mepbl No  obecrneveHuto
3HeproapekTNBHOCTH:
e 3ameHa AepeBsAHHbIX OKOH C OOHWM CTEKITOM COBPEMEHHBLIMU METanonIacTUKOBLIMU OKHaAMM
N 3aMeHa IlaMrnoyeKk HakanvMBaHMsS KOMMAKTHbIMU JIIOMUHECLEHTHBIMW Nammnoykamu B
KBapTupax;
=  PeMOHT AepeBsHHbIX OKOHHbIX paM U OCTEKNEHWsS NoAbe3aa 30aHus;
= PeMOHT ¥ Tennosasd u3onauus ABepu noabe3ga M YCTaHOBKA MPYXUHHOW CUCTEMbl AN
yAepXKaHUs ABepu B 3aKPbITOM NMOMOXEHUH;
»= [lokpacka ABepu 1 OKOH nogbesaa.
BrogxeT onsa aToro npoekta coctasnan 1279 gonnapos, U3 KOTOPbIX:
= BxogHble aBepu 1 okHa — 409 gonnapos;
» KeapTtupa 24 — 870 gonnapos, u3 kotopbix 830 gonnapos 6610 NOTPa4YeHO Ha 3aMeHY OKOH U
40 ponnapoB — Ha KOMMNAaKTHbIE JTIOMUHECLLEHTHbIE NTAMMOYKM.
Pes3ynbTatbl BHegpeHuss Mep no obecneyeHnto aHeproaddeKTUBHOCTU ObINN MPOKOHTPONIMPOBAHbI.
CornacHo pesynbTataM KOHTPOMs, TemnepaTypa Bo3fdyxa BHYTpM noabe3fa 34aHusl, a Takke B
KBapTMpax ysenmuunacs npumepHo Ha 3-4 °C.
Kpome noBbilweHns TemnepaTypbl, XWUfbLbl COOBLLMAN O CHUXEHUN NOTPEONeHNs aNeKTpo3aHeprnm un
NpMPOAHOro rasa, No CpaBHEHWIO C NepuoaoM nepen peanu3aumen npoekta. CornacHo aHanuay
noTpebneHns aNekTpo3HepPrMn 1M NPUPOAHOrO rasa B Te4YeHue ABYX OTonuTenbHblX ce3oHoB 2006-
2007 r.r. n 2007-2008 r.r., obwee cHwkeHne NoTpedrneHns aNEeKTPOIHEPrMn B KBapTupax nogbesaa
coctaBuno 3%, a npupogHoro rasa — 12%.

PesynbTatbl BHegpeHus Mmep no obecneyeHunio aHeproadpdekTMBHOCTH B KBapTupe Gbinu elle bonee
3HauuTenbHbiMWU. CornacHo pesynbTaTtamMm KOHTPONS MNpW  CpaBHEHWMUM 3HepronoTpebneHns B
BblLLIEYKa3aHHOW KBapTupe B nepuogpl 40 W Nocrne peanusauum MPOEKTa, eXeMecsHHoe noTpebnexHve
NPMPOAHOro rasa Ans oTonneHus crano MeHblue Ha 40% (116 m”), a aNeKTPO3HEeprun — MPUMEPHO Ha
20% (32 kBT-u).

" [aHHas cuctema npumeHseTca B npoekTte Euronet 50-50 (nogaeprkmBaeTcs nporpammont «YMHasn aHeprus ana Esponbi»),
KOTOpblit pa3pabaTbiBasca ¢ maa 2009 r. no mait 2012 r. http://www.euronet50-50.eu/index.php/
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[Mpumep n3 Xuauctaeu (Ipyaus). [poekT No ynyyweHuo cpedbl B NOMeLLeHusX Obin peanu3oBaH B
wkone Xuguctaen (myHuumnanutet lopu). 3paHue, noctpoeHHoe B 1973 r., oborpeBanocb 22
He3a(PPEKTUBHBIMWN OEPEBAHHBIMW NeYaMmn 1 NATbIO 3NEKTPOOTONUTENBHBIMU NPUGopamMn MOLLHOCTbLIO
2,2 kBT'4. B wkone ucnonb3oBanucb HeadEKTMBHbIE OCBETUTESNbHbIE NTAMMOYKM, B HEW HEe Obino
CMUCTEM OTOMMIEHMS W BEHTUNSAUMM, MO3TOMY B 3MMHME Nepuodbl B MOMeLleHusiX npeobnaganuv
He340pPOBbIV MUKPOKITUMAT U OYEHb HU3Kas TemnepaTypa.
Mo pesynbTaTam SHeproayauTa GbINO NpPeanoXeHO YMnyylluTb YCIOBUS, CYLLECTBYIOLLME B 34aHWMU,
nyTemM BHEAPEHMWS CNeAYIOWNX SHEPTroddPEKTUBHBIX Mep:
e 3ameHa gepeBSHHbIX OKOH C OAHMM CTEKINOM MeTannonnacTMKoBbIMU OKHaMu C ABYMS
CTEKaMm B KINacCHbIX KOMHaTax;
e YcTaHoBKa KoTna, paboTatoLlero Ha ApeBecuHe, U OTOMUTENbHbIX CUCTEM B KMACCHbIX
KOMHaTax;
e YcTaHoBKa (hoToBOnNbTanyeckoro ycrporictea 125 BT 1 BeTpoBoro reHepaTopa 400 BT ans
NPOU3BOACTBA AMNEKTPOIHEPINN AN LUPKYNALNOHHBIX HACOCOB OTOMUTENTBHON CUCTEMBI.

Mepen BHeapeHMeM 3HeProadPeKTUBHbIX Mep NOTpebneHne 3Heprnm B 3a4aHWM cocTaBnsano 262278
kBT-u/rog. CornacHo pesynbTataM KOHTPONS Nocne peanu3auuu npoekta dHepronoTpebrneHue B
WKomne cHuM3Mnocb Ha 22% (58776 kBT-y/rog) no cpaBHEHWO C MNPEAnPOEKTHbIM MEePUOAOM.
BHeagpeHne menkomaclTabHbiX 3HEProadMEKTUBHLIX MEP MOXET CnocobCTBoOBaTb 3HAYMTENbHOMN
9KOHOMWW 3HEPrMn U CPEACTB; NMPU 3TOM NEPUO OKynaeMoCTU HEKOTOPbIX 3HEProadhPeKTUBHbLIX Mep
ABMNSETCA OTHOCUTENBHO KOPOTKMM.
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2. OCBELWEHUE™

2.1. OCBELLEHMUE XUINbIX U O®UCHBbIX 30AHUN

B 3aBMCMMOCTM OT MCXOAHOr0 COCTOSIHUS YCTaHOBKMU, Hanbonee 3KOHOMMWYHOE peweHne B
OTHOLUEeHUn 3Hepron0Tpe6neva MOXET ObITb pPa3HbIM Mpun I'IpOCTOI?I 3aMeHe namn n ncnofib3oBaHuUn
HOBOW YCTaQHOBKMW. B nepsomM crny4yae, WM3Ha4allbHO YCTaHOBJIEHHaA OCBETUTElIbHaA apMatypa
OCTaBNsSIeTCs Ha MecTe, a 3aMEeHSTCA TONbKo Nnamnbl. Bo BTOPOM Cliy4dae, NMpPOeKTaHTbl OOJTKHbI
nepecMatTpmBatb TUN MNPUMEHEHUA. B kauyectBe noGo4vHOro ecbcbeKTa 9KOHOMUN 3HEeprmn Ha
ocBelleHnn, npoeKTaHTbl OOJIKHbl Y4YUTbiBaTb CHWXEHUe I'IOTpeGHOCTVI B OXnaxgeHunnm wu3-3a
YMEHbLUEeHUA obbema Tenna, BbAENsieMOro naMmnamu.

MpocTas 3ameHa

M3HayanbHO CeeToBas
CeeToBas
yCTaHOBMNEHHas adhpekTMBHOC PekomeHagyemas namna
13 3 PEeKTMBHOCTb
namna Tb

KomnakTHas

NIOMUHECLIEHTHas namna 30-65 nm/Bt
Knn
Namne 14 11-19 AM/BT e
HakanueaHusi cug 35-80 nm/BTt
anoreHoBasi namna

15-30 nm/BT

HakanveaHus

lMpumep: ebiqucIuMe 06beM CIKOHOMIIEHHOU 3/1eKMpPOo3HepauU 8 pesynibmame 3aMeHbl namrl
HakanueaHusi 60 Bm co ceemosbim nomokom 900 nmomeHos K11, CUL unu eanozeHoebiMu namnamu
HakanueaHus. [lo donyweHuUr mexHu4yeckue xapakmepucmuku npedcmasnsom cobol cpedHue
3Ha4YeHuUsi cmaHdapmHbIX 3HadYeHul, rpusedeHHbIx 8 mabrnuuye eblwe. Mo donyweHuto, cxema
pacrnipederieHuss oceeweHHocmu Kaxdol namrnbl sensemcss rnpu20o0Hol Onsi 8cex crly4aes
u3yyaemozo rpUMeHeHUsl.

Namnel ["anoreHoBas
namna Knn cunn
HakanuBaHus
HakanMBaHus
Caetosas 15 22,5 475 57,5
adhpeKkTMBHOCTb
CBeTOBOM NOTOK (1M) 900 900 900 900
MowwHocTb (BT) =
OHepronoTtpebneHue 60 40 18,9 15,6
B yac (kBT-u)

12 v o v

Ha caliTe npoeKTa «3eneHblit CBET» COAepKUTCA 6onblLo 06bem MHPopMmaummn 06 ocseleHmm http://www.eu-
greenlight.org/index.htm. [lonoaHWTeNbHYIO MHGOPMALMIO O TEXHOMOTUAX U CTPATErnAX ocBeLLeHuMs B cTpaHax O3CP
MOYHO HalTW B AOKYMeHTe «becnnogHble ycunua ceeta: CTpatermm Ana sHeprocbeperatowero ocseLeHnna». MoxHo

3arpysuthb C caitta www.iea.org/textbase/nppdf/free/2006/light2006.pdf
13

BkntoueHa ToNbKO cBeToBas 3((PEKTUBHOCTb, TaK KaK 3TO — MapameTp, KOTOPbIM MNO3BOMAET OLEHUTb
3HeproapPeKTMBHOCTL Nlamnbl. O4HAKO 3TOT MapameTp He ABNAETCA e4MHCTBEHHbIM MAPaMETPOM, KOTOPbIM HYKHO
yumnTbiBaTb Npu BbibOope namnbl. [lpyrMe XapaKTepUCTUKM, TaKME KaK LBETOBas TemnepaTypa, MHAOEKC LiBeTonepesayu,
MOLLHOCTb UM TUN CBETUNbHUKA ABAAIOTCA BAaXKHbIMWU ANA onpeaeneHns 6oaee NnpurogHomn namnol.

g pamkax npouecca BHegpeHua Aupektuesl 2005/32/EC 06 skoausaiiHe Usgenunii, notpebastowmx sHepruto, ot 18 mapra
2008 r., Komucens npuHana nonoxexune 244/2009 o HeHanpas/ieHHbIX AOMAaLWHMX NamMnaX, KOTopble AO/IKHbI 3aMeHUTb
HeadpeKTUBHbIE NamMNbl HAaKanuMBaHMA 6osee 3PpPEKTUBHbIMU aNbTEPHATUBHLIMU U3AENUAMU B nepuog mexay 2009 u
2012 r.or. C ceHTsbpsa 2009 r., namnbl, 3KBMBAJIEHTHblE MO CBETOBOM MOLLHOCTM MpPO3payHbiM OObIYHBIM Jlamnam
HakanueaHuA Ao 100 B n 6onee, 40MKHbI BbITb NO MeHblUeR mepe Knacca C (ycoBeplUeHCTBOBaHHbIE NaMMbl HaKaMBaHUA
C raNoreHHoM TexHonorMen BMecTo 0bblYHbIX 1amn HakanueaHua). K KoHuy 2012 r., 3T0 nonoxeHue byaeT NnpUMeHeHo K
Nlamnam Apyroi MOLWHOCTU, U OHU TaKXKe AO/KHbl ByayT umeTb Knacc He Huxke C. Yale Bcero vcnosiblyembie Samnbl
MoLHOCTbIO 60 BT ocTaHyTCA B NnpoAarke Ao ceHTabpa 2011 r., a namnbl 40 n 25 BT — go ceHTAbpa 2012 r.
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CakoHoMmeHHas o o o
aHeprus (%) - -33,3% -68,5% -74%
YcTaHOBKa HOBOro ocBeLLeHUs
Tpebyembliii l/ILl,I'I15 Pekomengyemasn namna CeeToBas
3(pheKTUBHOCTL
MpogonrosaTtas NlOMUHECLEHTHAs Namna 77-100 nm/BT
OyeHb BaxHblit 90-100 AnameTpom 26 mm (T8)
Hanpumep: KomnakTHas niomuHecueHTHas namna (KIJT) 45-87 nm/BT
Xy[oXeCTBEHHbIE ranepewu,
LIEXa MPELIM3NOHHOI FanoreuHHaﬂ niamMna HakanuBaHus 12-22 nm/BT
06paboTkM BOMNbHPaMOBOW HUTbK O4YE€Hb HU3KOMO HaMnpsiXXeHus
cuvg 35-80 nm/Bt
MpogonrosaTtas NOMUHECLEHTHAs namna 77-100 nm/BT
avameTpom 26 mm (T8)
KomnaktHas niomuHecueHTHas namna (KINJT) 45-87 nv/Bt
BaxHbinn 80-89
BbicokoyacToTHas razopaspsgHas namna c 71 nm/BT
Hanpumep: ouUChI, LLKOSbI apmarypoi
MeTtannoranongHble namMmnsl 65-120 nm/BT
HaTtpueBas namna BbICOKOro faBneHus ¢ «b6enbiM 57-76 nm/BT
HaTpuem»
MpogonroBaTas NlOMUHECLEHTHaA namna 77-100 nm/BT

avameTpom 26 mm (T8)

BTopocTteneHHbin 60-79

MeTannoranonaHble namnbi 65-120 nm/BT
Hanpumep: Lexa...
CraHpapTHas HaTpueBas namna BbICOKOro 65-150 nm/BT
haBnexus

Knn (KOMﬂaKTHbIe JNTIOMUHECLEHTHbIE J'IaMI'IbI) Bbl3Banu GonbLuomn MHTEpPEC Yy XuUnbLoB KBapTup, TakK
KaK UX MOXXHO J1erko ncnosib3oBsaTtb C Cyu.l,&CTByI-OLLI,GVI OCBETUTENBHOMN apmaTypoﬁ. U3-3a coaepxxaHua
PTYTN ONA Takux namn Heobxoanma XOpOoLWo opraHn3oBaHHaA cucrtemMma ytunmsauunin.

CpenctBa  ynpaBreHWsi OCBeELUEHWEM NPeAcTaBnsiioT  coboW  yCTPOMCTBA, KOTOpble
perynupyoT paboTy cUCTEMbI OCBELLEHUSI MO AEUCTBUEM BHELUHWMX CUrHamoB (PYYHOW KOHTaKT,
NpuCyTCTBME B MOMELLEHMWN, Yacbl, YpPOBEHb OCBELUEHUS). OHeproapdeKTnBHbLIE CUCTEMBI
ynpaBrieHUsi BKIOYAIOT:

Jlokann3oBaHHbIE py4YHble BbIKMNOYaTENMN

CpencTBa ynpaBneHus, pearMpyroLine Ha NpucyTcTeme

Tarmepsbl

CpencTBa ynpaBneHus, pearvpyrowime Ha QHEBHON ceet'®

CooTBeTCcTBYIOLIME CpeACcTBa yNpaBneHnsl OCBELLEHMEM MOryT obecnednBaTb 3HAYUTENbHYIO

3KOHOMWIO 3HEpPruun, KoTopas Mcnomnb3yeTcst Ansa ocsBeleHus. Kak npaBuno, sHepronoTpebneHne B
ocdmcax, CBA3aHHOE C OCBELLEHMEM, MOXHO CHM3NTb Ha 30-50%. lNpocTtas OKynaeMOCTb17 MOXeT
YacTo gocrturatbes Yepes 2-3 roga.

2.2. OCBEWLEHUE UH®PACTPYKTYPbI

1 MHaeke ueetonepepaum (MUM): umena ananasoH ot 0 4o 100, OH NOKa3biBaeT, Kak BOCMPUHMMaEMble LiBeTa COBNALAtoT C
bakTMyeckMmu. Yem Bbillle MHAEKC LBeTONepeaaym, TEM MeHbLIE UMEET MECTO U3MEHEHUE UM UCKAXKEHWeE LiBeTa.

1 JononHutenbHas nHGOpMauMa MMeeTcs B KHUre «[JHEBHOW CBeT B 34aHWMAX», onyb/aMKoBaHHON MexayHapoaHbIM
SHEepreTMYeCKMM areHTCTBOM: 3agaHue 21 — [IHeBHOW cBeT B 34aHuax. [JlocTynHa Ha caite http://www.iea-
shc.org/task21/source book.html

OnpepeneHne 3KOHOMUM SHEPrUM MPU NOMOLLM CUCTEM YMNPABAEHWUA, Pearupyrowmx Ha AHEBHOM CBET, C NMPUMEPOM U3
Crambyna. C. OHaurun. 34aHnA 1 oKpyKatowas cpeaa 38 (2003) 973-977.

v Hapagy co BpemeHeM OKynaemoCcT HeoHX0AMMO TaKKe y4MTbIBaTb BHYTPEHHIOK HOpMY Npubbian (BHM)
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2.2.1.CeTodopbl U ynuuHble choHapu co cBeTomsnyyarowmmm aguogamm (CUA)

3ameHa cBeTOOPOB C ranoreHoBbIMWM naMnamy HakanueaHust ©Oonee adeKTUBHbIMKU 1
ponroseyHbiMn CU[ obecneunBaeT 3HauYnTENbHOE CHMKEHUE NOTpebneHns aHeprum ceetodopamu.
Komnnektbel komnakTHeix CW[ umeloTcss Ha pbiHKE, MO3TOMY 3aMEHWUTb famrbl HakanvBaHWs
ceetodopoB Ha CH[ moxHo nerko. Cuctema CU[ coctouT M3 Heckonbkux mx eguHuu. OCHOBHble
npevMyLLLeCcTBa Takmx CBETOOPOB ABMSIOTCA CNeayoLUMN:

a. I/I3nyqae|v|b||7| cBeT siBnseTca bonee APKUM, 4eM CBeT JNaMn HaKarnmBaHuA, YTO MO3BOJIAET ero
nydule snaeTb B He6J'IaFOI'IpI/IF|THbIX yCcnoBugax.

b. Cpok akcnnyataumm CWI coctaesnser 100000 yacos, T.e. B 10 pa3 6onblie, 4em Cpok
aKcnnyatauun namn HakannBaHu4A, 4YTO MNO3BOJIMT CHU3UTb pacxXodbl Ha TexHU4YecKoe
obcnyxuBaHue.

c. CHwxeHne noTpebneHns aHeprum cocTtaensieT 3HadyeHve bonee 50% pacxoga aHepruv npu
MCMNONb30BaHMK Namn HakanMBaHus.

2.2.2.Ynu4yHoe ocseu.lel-wle18

OHeproapeKkTMBHOCTL YNMYHOTO OCBELLEHMS npeacTaBnsier cobOoM 3HaYUTEmNbHbIM MNOTeHLMan
obecneyeHnss aHeproaddEKTMBHOCTN NyTEM 3ameHbl CTapbiXx namn 6onee aPEKTUBHBIMA, TakKUMm
Kak namnbl HA3KOro AaBreHusi, BbICOKOro aasneHusa unu CUA. Huwxke npyBegeHO HECKONBKO 3HAYEHWI
Ons aHeproadhEKTUBHOCTM.

MpocTas 3ameHa

M3HavanbHO
CTaHOBIEHHA Caetosas PekomeHayemasi namna CaeTosas
y 3 PEKTMBHOCTb 3 PeKTMBHOCTb
s namna
CraHpapTHas HaTpueBas namna
PTgTHb'e BLICOKOrO AaBneHust 65-150 nm/BT
namnbl
BbICOKOIO 32-60 nm/BT MeTannoranovgHast namna 62-120 nm/Bt
aBneHns
A cva 65-100 nW/BT
YcTaHOBKa HOBOro ocBeLeHust
Tpebyembin LM PekomeHayemasn namna CseToBas appekTUBHOCTb
HaTtpueBas namna HU3Koro 100-200 nm/BT
naBneHust
MeHee 60
CraHpapTHas HaTpueBas 65-150 nm/BT
namna BbICOKOrO AaBfeHMUs
Bonee 60 cug 65-100 nm/BT

3ameHa namn ansieTca Hanbonee aPPEKTUBHBIM CNOCOBOM CHUXEHMS 3HepronoTpebneHus.
OpHako HekoTopble YCOBEPLUEHCTBOBAHWS, Takue Kak ucrnornb3oBaHne bonee adekTMBHOW NycKo-
perynupylolwen apmaTtypbl WM COOTBETCTBYIOLUMX METOAOB YNpPaBfieHWs, Takke SBMATCH
NpUroaHbIMY Ans nNpeaoTBpaLleHns Ype3mepHoro NoTpebneHnst aneKTposaHeprum.

Mpu BbIGOPE Hanbonee NPUrogHOW TEXHONOMMW B YCTAHOBOYHbBIE UMM pacyeTHble napameTpbl
OOMXKHbI BKMOYaTbCHA CBETOBas 3(PMEKTMBHOCTb, a Takke Apyrve napameTtpbl, Takue kak WLIM,
OOMNrOBEYHOCTb, PErynupoBka WM XU3HEHHbIW uukn. Hanpumep, korga Ans npoekTta Yrnn4YHOro
ocBelleHnss Tpebyetca Bbicoku ML, To pekomeHayeTcs mcnonb3oBaHue TexHonorum CULO. OT1a
TEXHOMNOMMA SABNSETCH MNOAXOAsALWMM pelleHneM Ans obecneveHus xopowero 6anaHca MU un
cBeToBoM acpdpekTuBHocTU. Ecnn NLIM He sBnsieTcst BaXKHbIM 41151 KAKOW-NTMO0 KOHKPETHOW YCTaHOBKM,
6onee npuemnemMbiM1 MOTYT BblTb ApYrne TEXHOOMMN.

Ona namn ¢ OyroebiM pas3paaoMm, Taknx Kak JIIOMUHECLUEHTHblIe UCTOYHUKU UMK UCTOYHUKK C
BbICOKOMHTEHCUBHbIM pPa3psaaomMm, Tpe6yeT0ﬂ yCTpOVICTBO, obecneunBatollee cooTBeTCTBYHOLLEE
HanpsXeHue AOna co3gaHua Oyrm 1 perynnupoBKU SNEKTPUYHECKOro TOKa nMnoclie ee nodaBleHusa.
I'chxoperynupyrou.wle yCTpOﬁCTBa TakKKe KOMNEHCUPYKT WU3IMEHEHUE HanpaXeHnAa UCTOYHUKa

18 o . . o o
[JononHutenbHas MHdopmMauma AOCTynHa Ha caitax www.eu-greenlight.org n www.e-streetlight.com (Esponeickuii
MPOEKT, NOAAEPKMBAEMbIN NPOrpaMmon «YMHan sHeprusa ans Esponbi»)
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anekTpocHabxeHns. B cBA3M € Tem, 4YTO B SMNEKTPOHHBIX MYCKOPErynvMpyloLmMx YCTPOWCTBAxX He
NCMNOMnb3yloTCst OOMOTKN 1 3MNEKTPOMarHnTHbIe Mo, OHU MOryT paboTaTb aheKTMBHEE MArHUTHbIX.
OTn yctponctea obecneunBaloT O60MbLIYHD MOLWHOCTb U PErynmpoBKY MHTEHCUBHOCTU CBeTa B
namnax. CHwkeHue 3HepronoTpebneHus 6Gnarogaps MCMNOMb30BaHUIO  3NIEKTPOHHBIX  MYCKO-
PErynupYyIoLLMX YCTPOICTB, MO OLieHKe, cocTaBnseT 7% ' . Kpome Toro, TexHonorust CUL He Tonbko
CHWXKaeT 3HepronoTpebneHve, HO OHa TakkKe MNO3BONAET OCYLIECTBNSATb TOYHYK PEryrMpoOBKY B
3aBUCUMOCTU OT NOTPEBOHOCTMW.

OneKTpOoHHbIe doTopene Tawke Moryt obecneumBaTb CHWXEHME NoTpebneHus
3NEKTPOIHEPTUN CUCTEMOW YITMYHOTO OCBELLLEHUS, COKpaLLas KONIMYECTBO YacoB ee paboTkl B HOYHOE
BpeMms (bonee nosaHee BkNtoveHUe n 6onee paHHee BbIKIHOYEHME).

Cuctema AMCTAHLMOHHOrO ynpaBreHUsi NO3BONSEeT CUCTEME OCBELUEeHUS aBTOMaTUYeCKu
pearvpoBaTb Ha BHELUHWE NnapameTpbl, Takne Kak MHTEHCUMBHOCTb ABWKEHWS, YPOBEHb OCTaloLLEerocs
OHEBHOro cBeTa, CTpouTenbHble paboTbl Ha Aoporax, aBapuv UnNun noroaHble ycnosus. [axe ecnu
cama no cebe cucTtemMa AMCTaAHLMOHHOIO YMNpaBneHWs He CHWXaeT 3HepronoTpebneHve cuctemomn
OCBELLEeHNsi, OHa CMOXEeT yMeHbluaTb CKOMMeHWe TpaHcnopTa u obHapyXuBaTb HEUCNPaBHOCTM.
CucteMbl AUCTaHUMOHHOMO YMpaBneHns MOryT UCMOMnb3oBaTbCA Ans OBHapyKeHUs HeuncnpaBHbIX
namn n coobwaTte MX MecTononoxeHuwe. Pacxodbl Ha TexHMyeckoe obcCnyxuBaHuWe MoryT ObiTb
CHWXKEHbl MyTeM yyeTa OCTaBLUErocs Cpoka akcniyatauum bnusnexalumx namm, KOTopble MOXHO
OydoeT 3ameHsTb BO BpPeMs OOHOro M TOroO e Bble3da ANs TEXHWYecKoro obenyxmeaHusa. HakoHel,
AaHHble, cobpaHHble CUCTEMON AMCTAHUMOHHOrO YMNpasrieHus, KOTopas yduTbiBaeT 4acbl paboThbl
KaXxgom namnbl, MOTyT WCNOMb3oBaTbCA Ans TpebOoBaHUSA rapaHTUMHOW 3aMeHbl, OnpeaereHns
HEKOHAWLMOHHBIX U3Aenui, Kputepmes 0TOopa NOCTaBLUMKOB M MPOBEPKN CHETOB 3a SHEPTUIO.

19 . o
MpoeKT «E-ynnua» www.e-streetlight.com . Moaaep:kusaetca nporpammoit «YmHas aHeprus ansa Esponbi»
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3. NPOM3BOACTBO TEMJIA/ XONIOAA U ANEKTPO3HEPITUM B KOMMYHAIIbHOM, XKUJTIOM
N OBLLECTBEHHOM CEKTOPAX

B HacTtoswen rnaee npuBeaeHoO onncaHne TeXHUYeCcKMXx Mep Ana npou3BoacTBa Tenna, xojioga U
ONEKTPO3HEpPrmn, KoOTopble MOryT ObITb BHeJpEHbl B KOMMYHallbHOM, XWUIIOM WU obLiecTBeHHOM
CeKTopax.

Cnegyet OTMETUTb, YTO €Cnu NpeaycMaTpuMBaeTCsl 3HAYMTEeNbHas PEKOHCTPYKUUSA, Mepbl
BaXKHO NMaHMpoBaTb B MPaBWUNbHOM MNOCMEeAOBaTENbHOCTW, T.€. CHayasa CHU3UTb noTpebHocTn B
Tenne/xonoae/anekTpoaHeprum Npyu NOMOLLM TENTOBOW M30NSLMKN, 3aTEHAOLWMNX YCTPONCTB, AHEBHOMO
cBeTa, 3(PeKTMBHOrO OcBeleHns M T. A., a 3ameM Hantn Haubonee aPPEKTUBHLIA NYTb
npovM3BoACTBa  HedocCTalwero  Tenna/XxonoAa/anekTposHeprum  npu MNOMOLUM  YCTaHOBOK
COOTBETCTBYIOLLEro pasmepa. [ononHuteneHad wHGOpMaLMs UMEEeTCsa Ha canTe nporpamMmbl
«3eneHoe 3gaHne» www.eu-greenbuilding.org

3.1. COJIHEYHbIE TENNOBbLIE YCTAHOBKW

ConHeuHble TennoBble TEXHONOMN 0BecneYnBatoT 3HaUUTENBHOE CHUXEHUe BbibpocoB CO,, Tak kak
OHM NOSTHOCTLIO 3aMEHSAIOT nckonaemoe Tonnmeo. COMHEYHbIE KONMMEKTOPbl MOXHO MCNONb30BaTh ANg
nogorpesa ObITOBOW M KOMMEpPYECKOW BOoAbl, OborpeBa MNOMELLEHWUA, MPOMbILUNEHHbIX TEMNMnoBbIX
MpoOLIeCCOB W COJSIHEYHOro oOxnaxaeHus. KonuyectBo 3Hepruu, MNpPOM3BOOUMOMN  COSTHEYHbIMU
TENnnoBbIMWN YCTAHOBKaMUN, MEHSIETCS B 3aBUCUMOCTU OT UX MECTOMNONOXeHUA. [laHHbIA cNOco6 MOXHO
NPMHUMaTb BO BHUMaHWEe B BOMbLUMHCTBE CTPaH U3-3a YBENUYEHUS CTOMMOCTW MCKONAemMoro Tonnmea
N CHWXEHUSA CTOMMOCTM COJSTHEYHbIX KONNEKTOpoB. JononHuTeneHas vHdopMauusa o cTpaTervax B
obnacTn COfnHEeYHOW TEennoBOW 3HEPrMM MMEETCA Ha canTe EBponelickor nporpaMmmbl pasBuTUS
renMoTepMmNYECKUX TEXHONOMMIN www.esttp.org.

Mpon3BOANTENBHOCTL COJSIHEYHBIX TEMMOBbLIX YCTAHOBOK OMNpedensieTcsl Kak MNpOLEeHTHoe
OTHOLLIEHME COJTHEYHOIO U3My4eHusi, Npeobpa3oBaHHOIO B MonesHoe Tenno. Ee MOXHO BblYUCIIUTD,
€Cfnn U3BECTHbl BXOAHasA W BbixodHas cpedHsas Temnepatypa (Tgpeouss), TEMMEpPATypa OKpyxatoLlen
cpenbl (Toxp. opedwr) M CONHEUHOE M3NyYeHue (M). KoaddurumeHTbl ap U a4 3aBUCAT OT KOHCTPYKLIUKU; OHK
onpenenalTca cepTdULMpoBaHHbEIMK flabopaTopusaMn. 4 — 3TO CONTHEYHOE U3NyyYeHne B AaHHbIN
MOMEHT.

(Tcp eomin ]:> Kp.cpeobl )

n=a,—a u

Mpu onpegeneHHon TeMnepaType OKpyXatoLlen cpefbl, YeM MeHblUe OyaeT cpeaHsas BxogHas /
BbIXOOHas Temnepartypa, Tem Bbiwe byaeT obLlias nponsBoauTENbHOCTb. ITO pacnpocTpaHsaeTcs Ha
YCTAHOBKN C HWU3KOW TemnepaTtypon (nnaBaTternbHble GaccerHbl) UnyM yCTaHOBKM C HWU3KOW Aonen
conHeyHon 3Heprumn (30-40%). B aTmx cnydasix NpOM3BOACTBO 3JHEPrMM Ha KBagpaTHbIn MeTp
(KBT'4/M?) SIBMSIETCS HACTOMbKO BBICOKOW, YTO MPOCTasl OKyNaeMOCTb COMHEYHBIX YCTaHOBOK
3HaYMTENbHO  CHMXKAaeTCs. [MpOEKTUPOBLUMKN  AOOMKHBbI  y4YWUTbiBaTb, YTO AMS  3a4aHHOro
3HepronoTpebneHns KonmyecTBO BblpabaTbiBAEMOW 3HEPrunm Ha KBagpaTHbIA MEeTp (KBT"—I/MZ)
YMeHbLUAEeTCsi N0 Mepe yBenuyeHus obLen nnowaamn konnekropa. B cBaA3m ¢ TeM, 4To B 9TOM cryyae
CTOMMOCTb BCEW YyCTaHOBKM OyaeT pactu, Heobxogmmo OyaeT BbiOMpaTb CaMbii 3KOHOMWYHBIN
pasmep.

Y4yuTbiBasg NONOXKUTENbHbIN 3PMEKT HA NPUOBLINBHOCTb HU3KOW OONN COMHEYHON 3Heprum n addekT
3HaYMTENbHOW OSKOHOMUYHOCTM Ha Oonbwnx O0O6bekTax, 3TW YCTAaHOBKM MOryT BHEAPATbCH C
NCMOMNb30BAHNEM CXEMbl SHEProcepBUCHON komnaHun 2° B mnaBaTenbHbIX GacceiHax. IMpuMepsi
TEXHUYECKNX W SKOHOMUYECKMX MPOEKTOB AN MraBaTeNibHbiX 0accelHOB 3aMHTEpPecOBaHHbIN
yuTaTenb MOXET HaAWTK Ha canTe, www.solpool.info, KOTopbI NoaaepPXKMBaeTca NporpaMmon «YMHas
aHeprua pana Esponbi». ConHeyHaa TennoBas SHeEpPrus TakkKe WCMNONb3yeTcsd B cucTtemax
LEeHTPanM3oBaHHOrO TEMIOCHAOXEHUS W XONOAOCHAOXeHWsl, Ha aBTOMOMWKAxX WM MNPOMbILLIEHHbLIX
npeanpusTUsX” .

20 JononHutenbHaa MHPOpPMaLMA O IHEProCepBUCHbIX KOMNAHUAX, KCMAYaTUPYIOLMX COIHEYHble TenioBble YCTaHOBKM
nmeeTcA Ha caiite www.stescos.org — [poeKT noaaep:kmsaetca Nnporpammont «YmHasa sHeprua ana Esponbi»

2l CHuKeHMe BLIBPOCOB NaPHUKOBbIX ra30B NyTeM NPUMEHEHWA COHEUHOM TENNOBOM SHEPTMM B NPOMBbILLEHHbIX
npoueccax — MaHc WHuTuep, Kpuctod BproHHep, FepHOT MBexeHbeprep — HypHan «bonee ynuctoe nponssoacTtso» 15 (2007)
1271-1286
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OWLl cospgan 6a3y gaHHbIX, KOTOpask COAEPXUT MHAOPMALMIO O COSNTHEYHOM W3MyYeHUn Ans
€BPOMNenNCcKUX U Opyrmx cTpaH. TN AaHHbIe MOryT UCMOMb30BaTbCA NMPOEKTUPOBLUMKAMM AFIS1 OLEHKU
HeobOX04MMON MOBEPXHOCTM KOMMEKTOPOB; Takas OLEHKa MOXeT NpPoBOAUTBLCA MpPW NMOMOLLM CXeMmbl f
UNM aHanoroBoro modenupoBaHus. basa gaHHbIX OpueHTMpOBaHa Ha pacyeTbl POTOBOMbTANYECKUX
YCTaHOBOK, HO JaHHble, CBSA3aHHbIE C COJIHEYHbIM M3Ny4YeHUEM, Takke MOryT UCMONb30BaTbCA ANS
NMPOEKTMPOBaHNS COJNTHEYHbIX TEMNMNOBbLIX ycTaHOBOK: http://re.jrc.ec.europa.eu/pvgis/apps4/pvest.php

HononHutenbHble pecypchl:

- Otyer MOA «ConHeuHbin oborpeB u oxnaxgeHue» (2012), npegHasHayYeHHbI ANA
onpegeneHna nepBUYHbIX JJ,GI;ICTBI/IIZ M 3adad, KOTOopble HYXHO paccMatpuBaTb And
YCKOpEHMS pa3paboTku cucTem COIMHEYHOro oborpesa " oxnaxaeHusi
http://www.iea.org/publications/freepublications/publication/Solar_Heating_Cooling_Roadmap 2012 WEB.pdf

3.2. NPOU3BOACTBO ANEKTPO3HEPI M NP NOMOLLN ®OTOBOJIbTAUYECKUNX
YCTAHOBOK

doToBOMbTaMYeCkMe  Moay/nM  MO3BOMSIOT  Npeobpa3oBbiBaTb  COMTHEYHOE  M3NydYeHWe B
SMEKTPO3HEPrMi0 MPU  MOMOLUM COJSIHEYHBbIX 3NIEMEHTOB. TOK MPOM3BEAEHHON 3NIeKTPO3HEPrAun
HeobxoAMMO nNpeobpas3oBbiBaTb W3 MOCTOSIHHOTO B MEPEMEHHbIA MpPU  MOMOLM  3NEKTPOHHbIX
npeobpasoBaTtenei. Tak Kak Mcrnofibayemasi NepBuYHas SHeprus npeactaenseT coboii conHeyHoe
n3ny4yeHue, To Npu Takoi TexHonornm Buipocos CO, B aTMoctepy HeT.

CornacHo  MccredoBaHWMio  MexayHapoAHOrO — BHEepreTU4eckoro  areHTcTBa™>  CPOK
3KcnnyaTaumMm dOoTOBOMbTAaNYECKMX COSNTHEYHbIX KOMNEKTOpPOoB oueHuBaeTcs npumepHo B 30 net. Bo
BpEMsi Cpoka 3KchnyaTauun moaynen cokpaweHue BblopocoB CO, B EBpone moxeT gocturatb B
koHkpeTHoM crniyyqae peuun 30,7 TCO,/kBT-nuk npu mx yctaHoBke Ha kpbiwe u 18,6 TCO,/kBT-nnk
npu yctaHoBke Ha cbacage. Ecnn mbl obpatum BHMMaHWe Ha MEepUod XM3HEHHOTO LMKNa MOAyns,
koadbdumumeHT aHeprooTaaum =~ Byget B npegenax ot 8,0 go 15,5 Ana oToBONBTANYECKNX CUCTEM,
YCTaHOBMEHHbIX Ha Kpbiwe, 1 B npegenax ot 5,5 4o 9,2 ans cuctem, yCTaHOBNEHHLIX Ha dhacage.

3a nocnegHue HECKOMbKO NeT NPOW3BOAMTENM YCOBEPLUEHCTBOBANM METOAbl BCTpauBaHWSA
COIHEeYHbIX Moaynewn. MiHdopmauma o meTogax BCTpanBaHUs POTOBOSNIbTAaNYECKNX MOAYNe B 34aHUS
npvBedeHa B [JOKyMeHTe «POTOBONbTAaUYECKME MOAYNWN, BCTPOEHHbIE B 34aHuS. HoBble
BO3MOXXHOCTW MPOEKTUPOBAHUS AN  apXUTEKTOPOB», pasMelleHHOM Ha cante [lporpammbl
doToBonbTan4yeckux mogynen EC www.eupvplatform.org

3.3. KOTJbl, PABOTAIOLUME HA BUOMACCE

PerynsipHo BbipalimBaemas 6uomacca cuntaetcs BO30OHOBMNSIEMbIM pecypcoM. HecMoTps Ha To, 4YTO
yrnepoa, cogepxawumnca B camon bnomacce, MoxeT OblTb HENTPanbHbIM MO OTHOLLEHMIO K 00224, BO
Bpemsi ybopku ypoxas (yoobGpeHus, Tpaktopa, NPOM3BOACTBO NECTMUMAOB) M nepepaboTkm [0
KOHEYHOro TOMnnMBa MOXET NoTpebnsaTbea Gonbluoe KONMMYEeCTBO SHeprun, 4Yto OyaeT npuMBoauTb K
3HauuTenbHbiM Bbibpocam ¢ nonen CO2 a Tawke N20. [1o3TOMy O4YeHb BaXHO MpeanpuUHUMaTh
COOTBETCTBYIOLLME Mepbl Ansi TOro, YTobbl Guomacca, kKoTopasi UCMOMb3YeTCA B Ka4eCTBE UCTOYHUKA
3Hepruv, BblpawmBanacb perynspHo. [pumep Takoro onpegeneHuss npueBegeH B [upektvse
2009/28/EC, cTaTbs 17%° «Kputepum yctonumBocTn gna  GuotonnvMBa U GUOXMOKOCTEN».
HaumnoHanbHble AMPEKTUBLI MW CTaHOAPTLI Takke MOryT NPUMEHATLCA A4S ONpeaeneHnst KpUTepues
yCTOMYMBCTU Ans Guotonnmea 1 Guoxnakocten B ctpaHax BoctoyHoro MNapTHepcTBa u LieHTpanbHowm
Asun.

*2 OTueT Me/ayHapOAHOTO SHEPFETUYECKOTO areHTCTBa «CPABHUTE/IbHAA OLEHKA BbIGPAHHbIX IKOIOTUYECKMX UHANKATOPOB
¢boTOBONBTaNYECKOM 3NEKTPO3HEPrUM B cTpaHax OICP», PoToBONbTaNUECKME SHEPrETUYECKME CUCTEMDI, 3aaaHVe 10.
www.iea-pvps-task10.org

2 Koah U LMEHT BO3BPATa SHEPTUN: COOTHOLIEHME OBLLMX 3aTPaT SHEPIUM B TEYEHME XKMUSHEHHOTO LIMK/A CUCTEMbI 1
rof,0BOro NPOU3BOACTBA SHEPTUM BO BpeMs paboTbl CUCTEMDI.

*g HeKoTOopbIX cy4asnx Bbi6pockl CO, MOryT 3ameHATbes Bbibpocamu NI (MapHWKoBbIe rasbl), KOTOPbIe ABNAIOTCA Gosee
06LWMM TEPMUHOM, OTHOCALLMMCA He TOIbKO K CO,, HO U K APYTVM ra3am € NapHUKOBbIM 3ddekTom.

BNnA cTpaH, KOTOpble ABAAIOTCA uneHamu [loroBopa O CO3AaHMM SHEPreTMYecKoro coobuiecTsa. [ONOAHUTENbHAA
nHdopmauma o Jorosope o co3gaHumM aHepreTMyeckoro coobuwecrea: http://www.energy-community.org.
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Kak ob6bsicHeHo B Yactm |l HacTosiwero pykoBoAcCTBa, 6uomacca cumTaetcs
BO30GHOBNSIEMbIM UCTOYHMKOM SHEPIrMU C HyneBbiM 6anaHcom BbIGPOCOB yrnepoga npu NpuMeHeHnm
TeppuTopuanbHoro noaxoaa k yyety CO,.

Mpn BbIGOpe aHanusa xmsHeHHoro uwmkna (OXKL) pna kagactpa BeiGpocoB CO,
koahdumumeHT BbIbpocoB Ana buomaccel byaeT Boilwe HyNns (pasHuua mexay AByMS MeTOAOoNornsmMm
B crnydyae O6uomaccbl MOXeT OblTb OYeHb 3HAuMTenbHOW). B COOTBETCTBUMM C KPUTEPUSMMU,
ycTaHoBneHHbiMM B [upektuse 2009/28/EC 0 nNOOWPEHUM WCMONb3OBAHUS  SHEprMm U3
BO30OHOBNSAEMbIX MWCTOYHUKOB, OuoTonnmeBo OyaeT cuuTaThes BO30OHOBNSAEMbIM, €CMXM  OHO
COOTBETCTBYET KpUTEPUSM YCTOMYMBOCTW, KOTOpblE YKasaHbl B MyHKTax co 2 no 6 ctatem 17
OvpektvBbl. HauuoHanbHble OUPEKTUBbLI WM CTaHZapTbl TakKe MOryT MPUMEHATBCS  O5is
onpefeneHns KpuTepueB YCTOMYMBOCTM MCMONb30BaHMA Ouomaccbl B CcTpaHax BoctodHoro
MapTHepcTBa 1 LieHTpanbHom Asnn.

Kotnbl, paboTtawwme Ha OGuomacce, MMEITCA Ha pblHKE; WX TENNONpou3BOAUTENbHOCTb
SIBMSIETCA pasHoW, HauMHas ¢ 2 kBT 2. Mpu nepeoGopyfoBaHWM 34aHWii KOTMbI, UCMOMb3yloLiMe
nckonaemoe TOMMUBO, MOTyT ObiTb 3aMeHeHbl KoTrnamu, paboTtalowmmn Ha BGuomacce. YCTaHOBKM
pacnpepeneHus tenna n 6atapeun oTonneHnsa He 3ameHsoTca. na cbopa GpukeToB MnNu ApeBecHON
CTPYXKM AOIMKHO ObITb MPeayCMOTPEHO NOMeLLeHWe AN XpaHeHns 6uomaccel. [okaszaTenun cropaHus
M KayeCcTBO OMOMAacChl ABMAIOTCA OYEHb BaXHbIMW ANs NpedoTBpalleHVMs BblIOPOCOB vacTuy B
atmocdepy. Kotnbl, pabotarowme Ha 6Ouomacce, AOMmKHbI OblTb npucnocobrneHbl And Tuna
ncrnonbdyemon 6uomaccel. [lononHutensHas nHhopmaums o GuoTonnmnee, XpaHeHNM N TEXHUYECKOM
obcnyXvMBaHuM NpyMBeAEHaA Ha canTe NporpaMMbl «3eneHoe 3gaHmey» www.eu-greenbuilding.org.

Mpumepbl ycTaHOBOK KOTMOB, paboTalwux Ha 6OGuomacce, npuBedeHbl Ha cauTe
www.biohousing.eu.com, KOTOPbIN NOAAEMKMBAETCA NporpaMmont «YMHas aHeprus ans Esponbi». Ha
canTe MpoeKkTa pasMelleHbl MHCTPYMEHTbI AfA CPaBHEHWS CTOMMOCTM BGuomacchl U Opyrnx BYAOB
nckonaemoro Tonnuea. Kpome Toro, katanor usgenvi Ans Mcnonb3oBaHns buomacchl Takke nveetcs

Ha canTe www.aebiom.org

JononHutenbHble pecypcb:

- Otyer MBA o BrosHeprum onsa nponssoacTBa Tenna u anektTpuydectsea (2012):
http://www.iea.org/publications/freepublications/publication/name,27281,en.html

- TNpumepsbl npousBoacTBa Tenna us Guomacchl B YKkpanHe UMEHTCS Ha canTax
http://biomass.kiev.ua/en/ n http://www.uabio.org/img/files/docs/position-paper-uabio-6-en.pdf

- [MpoekT sHepreTunkn n 6nomaccel Mongossl (prHaHcnpyembin EBponenckum Coto3oM 1
COBMECTHO (hMHaHcUpyembln 1 peannsyemblit MNporpammon passmutus OOH n Mongosown).
http://www.akvo.org/rsr/project/551/update/1666/

3.4. KOHOEHCALIMOHHBIE KOT/bl

KoHAEHCaAUMOHHBIN  KOTen SBNAEeTCA  BbICOKOA(PAEKTUBHBIM  COBPEMEHHBLIM  KOTSIOM, KOTOpbIV
BKIOYAET OONOMHUTENbHbIA TEMMOOOMEHHUK; NPOX0AsA Yepes Hero ropsiuve BbIXIOMNHbIE ra3bl TepsoT
BonbLUyl0 4acTb CBOEN 3HEpruu, Kotopas WCNonb3yeTcs ANs NpeaBapuTenbHOro Harpesa BOAbl B
cucteme kotna. KoHOEHCauMOHHblE KOTMNbl CMOCOGHbI M3BMEKaTb 3HEpPruio U3 ObIMOBbIX [a30B
Grnarogaps KOHAEHCUPOBaHWIO MapoB BoAdbl, OOpasyllWMxcs Mpu ropeHun. TennoTBopHasd
CNocoBHOCTbL TOMMMBA KOHAEHCAUMOHHOro kotna moxeT 6biTb Ha 12% Bblwe, Yem TennoTBOpHast
cnocobHocTb TonnuBa OObIMHOrO KoTrna. KoHgeHcauusi BOASHOrO napa npovcXoduT, Koraa
TemnepaTypa ObIMOBbIX ra30B CTAHOBUTCH HWMXE TOYKM pocbkl. [Ond Toro 4tobbl 9TO Npoucxoamno,
TemnepaTypa BoAbl B TENNOOOMEHHUKE AbIMOBbIX ra3oB AoMmkHa 6biTb MeHee 60 °C. B cBA3M ¢ Tewm,
4YTO NpoLUECcC KOHAEeHCauuu 3aBUCUT OT TemnepaTypbl BO3BpPaTHOW BOAbl, NPOEKTUPOBLUMK AOSIKEH
obpalaTb BHMMaHWe Ha 3TOT napameTtp, 4ToObl NMpM NOCTYNNEHUMU BOAbl B TEMNOOOMEHHUK ee
TemnepaTtypa Obina [ocTaToyHO Hu3KowW. Ecnu ato TpeGoBaHve He OyaeT BbINOMHATHLCS,
KOHAEHCaUMOHHbIe KOTNbl ByayT TepsaTb CBOM NpenmyLLecTBa nepes KoTnamu gpyrmx TMNos.

26 o . .

[JononHutenbHaa uHoopmaumsa o Kotnax, paboTarowmx Ha Buomacce, MmeeTcs Ha caiiTe www.biohousing.eu.com,
KOTOPbI NoAAep}KMBAETCA NPOrpaMmmoit «YMHan aHeprua ana Esponbi». Ha caliTe npoekTa pa3melleH UHCTPYMEHT A
CPaBHeHWs CTOMMOCTU B1MOMACChI U APYrUX BUAOB MCKOMAeMoro Ton/ivBea.
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Korga oOOblYHBI KOTEN 3aMeHSeTCd KOHOEHCAUMOHHbIM, 3HauyuTernbHble WM3MEHeHUs
OCTanbHOW 4acTu CUCTeMbl pacnpegeneHus Tenna He TpebywTca. TexHuyeckas uHoOpmauns u
nHdpopmaums o6 obpalieHn C KOTIOM W YCTaHOBKaMM MMeEeTCs Ha cante OKOKOoTen
http://www.ecoboiler.org/, paboTa KoToporo duHaHcupyeTca [eHepanbHbIM AMPEKTOpaTOM Mo
BOMpocaM TpaHcnopTa u aHepreTukn Esponenckon Komuccum.

JononHutenbHble pecypchl:

1. TpakTnyeckoe pykOBOACTBO 4111 KOTMOB ropsyen Boabl C HU3Kown Temnepatypon Carbon
Trust, koTOopasi ABNAeTCA OpraHu3aLumnein, NOMOrarLLEeN YCKOPSATb Nepexos Ha
HU3KOYrnepoaHY 9KOHOMMUKY MyTEM CHUXEHUS CoAepXaHus yrnepoaa u npuMeHeHns
3HeprocbeperarwLmnx cTpaTtermm
http://www.carbontrust.com/media/7411/ctv051 _low_temperature hot water boilers.pdf

2. HauuoHanbHbIN 3HepreTMyeckuin oHI NpeaocTaBnaeT PyKOBOACTBO NO KOHAEHCALMOHHBLIM
kotTnam http://www.nef.org.uk/energysaving/boilers.htm

3. [lepepnoBas npakTuka aHeproadPEKTUBHOCTU B AOMaX — BbITOBblE KOHAEHCALNOHHBIE KOTIbI
(OpraHusaumsa akoHoMuKn aHeprim) http://www.west-norfolk.gov.uk/pdf/CE52.pdf

4. MMpakTnyeckoe pyKOBOACTBO MO BO30GHOBNSIEMON SHEPrvM, BKIKOYas NPOU3BOACTBO Tenna us
©Bromaccel 1 Tennosblie Hacockl opraHnsaumm Carbon Trust:
http://www.carbontrust.com/resources/quides/renewable-energy-technologies/renewable-
energy-and-combined-heat-and-power-(chp)

3.5. TEMJOBbLIE HACOCBbI

TennoBble HAacOCbl MOryT NPUMEHATLCA AN CUCTEM OTOMMEHMS MOMeLUEeHUn (T.e. BOASHAas
cucTema oTOnneHus) 1 nogorpesa ObiIToBOW BoAbl. TennoBon Hacoc cnocobeH nepedaBaTth TENOBYHO
HEPrM0 OT OOHOW >XUOKOCTM C Bonee HWU3KOW TemnepaTypow APYron XuakocTu ¢ Gonee BbICOKOW
TemnepaTypon. TenmnoBoW HacoC BKMIOYAEeT 3aMKHYTbI KOHTYp, MO KOTOPOMY TeyeT chneumanbHas
XMAKOCTb (oxNnaxpatowas cpega). dTa XMOKOCTb NPUHUMAET XUOKYIO Unu razoobpasHyio cdopmy B
3aBMCUMOCTU OT YCNOBUI TemnepaTypbl 1 AaBneHns. [JaHHbIA 3aMKHYTbIA KOHTYP BKIOYaeT:

e  KOMMpeccop;
e KOHAeHcaTop;
pacLnpUTENbHbLIN Kranax;

® ucnapuTens.

KoHaeHcaTop 1 ncnapuTenb BKOYAOT TENNOOOMEHHMKN, B KOTOPbIX TPYOKM C oxnaxgatoLen cpeaow
NMeIOT KOHTaKT ¢ paboyen cpenow; ata cpega MoxeT OblTb Bogon mnu Bo3gyxom. lNepsas nepepaet
TEMMOBYIO 3HEPrMI0 B KOHAEHCATOP (CTOPOHa BbLICOKOW TemnepaTypbl) 1 oTOupaeT ee u3 ncnapurens
(cTtopoHa Hu3kow Temnepatypbl). OObIMHO TennoBas 3HEPrus MepeHoCUTCA NO crneumarnbHbIM
cuUcTeMaMm HarpeBa WIM OXMaXKgeHUs Npy NoMoLLM TeKylwux rasa unm xugkoctun. B cuctemax OBKB
TEMMOBOW HAacoc, Kak MpaBwuio, npeacTaBnseT coboM NapoKOMMNPECCUMOHHOe Ooxfaxaatwllee
YCTPONCTBO, KOTOPOE BKIMOYaeT PEBEPCUBHbIA BEHTUIb W TENNOOOMEHHWKM C ONTUManbHbIMU
napameTpamMmu, 4TOObl HanpaBneHue NoToka Tenna (4BWXEeHUe TEeMnnoBOW SHEpPrun) MOrfo MEHsITbCS.
HekoTopble cncTembl SIBNAIOTCA PEBEPCUOHHBIMU U OHW MOTYT UCNONb30BaTLCA ANSA OXNaXaeHUs.
TennoBble HAcoCkl KNaccMPULMPYOTCA MO UCMONb30BAHMIO:

e TennoHocuTens: Boga unm BO34YX;

® IcToYHUKa TEMMOBOW SHEPTUMU: OKPY>KAKOLLMIA BO3AYX, OTPAabOTaHHbIA BO34YX UMW FPYHT.
Hanbonee pacnpocTpaHeHHble TUMbl TEMNOBLIX HACOCOB MPEACTaBfEHbl HUXE B 3aBUCMMOCTU
OT UCTOMYHMKA Tenna / xonoaa.

McTouyHMK Tenna AnAa TennoBOro Hacoca € BOAOM B KavecTBe TenfIOHOCUTEens:
oKpyXawwun Bo3ayx (PucyHok: WnnocTpaumst TennoBOro Hacoca C  MCMNOMb30BaHWEM
oKpyxatowero Bosayxa / Bogpl). QPPEKTUBHOCTb TakKMX HAaCOCOB BO MHOIOM 3aBMCUT OT HapY>KHON
TemrnepaTypbl; OHa MOHWXAEeTCA NpW YMEHbLUEHWM TemnepaTypbl OKpyxatowen cpeabl. [pu
Hapy>XHOW TemnepaType NPUMEPHO PaBHOM UM HWXKE TOYKM 3aMep3aHus AN TEnfoBbiIX HAaCOCOB C
BO3AYLUHbIM UCTOYHUKOM TpebyeTcst LMK OTTavBaHUA U3-3a Brarv B OKpyXatoLeM BO3ayxe, koTopasi
KOHAEHCUPYETCH N 3aMep3aeT B HapyXHbIX TenroobMeHHuKkax. Jleg B HapyXHbIX TENIIOOOMEHHUKax
CHUXaeT 3(PPEeKTUBHOCTb TEMMOBOrO0 HACOCA; ero HYXXHO yAansaTb nyTemM AONOSHUTENBHOrO Harpesa
HapyXHbIX TennoobmMeHHMKoB. CpeaHss 3PdEKTUBHOCTL TakMX CUCTEM HAxXOAWUTCS B AuManasoHe oT
250 po 440% pnns oborpeBa M oxnaxaeHusi, a Anst oborpeBa B CTpaHax ceBepHou EBponbl — B
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amanasoHe ot 250 oo 300 %27. (cm. Tabnuuy Huxe: TexHonorns n CTOMMOCTb TEMNNOBbIX HACOCOB AnNs
oborpeBa u oxnaxaeHus B OAHOKBApPTUMPHbIX Aomax B 2007 r.). CpeaHas CTOMMOCTb TErnnoBOro
Hacoca, KOTopbI NpUMeHsieTcsa Tonbko ans oborpesa, coctasnsaet 3000 eepo, n 10000 eBpo cTtouT
Hacoc, ucnonb3yeMbli ANnd HarpeBa 6bITOBOW BOAblI (C €MKOCTbIO Afs XpaHeHus)) u oborpesa

nometlleHun (B ueHax 2012 r.) 2

PucyHok: innocTpauus TennoBoro Hacoca «okpyXarowmin Bo3ayx/soga» (Ccbu1oYHbIl
dokymeHm: Dansk energi, 2011, Den lille bla om varmepumper. www.danskenergi.dk)

McTouHuKk Tennma pans TennoBOro Hacoca C BOAOM B KavecTBe TennoHOCUTEnNs:
oTpaboTaHHbIN Bo3ayx (PucyHok: WnmwocTpaums TennoBoro Hacoca «OTpaboTaHHbI BO3QYX—
Boga»). B cucteme ucnonbayetcsa oTpaboTaHHbIN BO3OYX M3 MEXaHUYECKOW BbITSXKHOM BEHTUNALMM;
€ero npov3BOAUTENBHOCTb OrpaHM4yeHa MOTOKOM OTpaboTaHHOro BO3Ayxa, M MO3TOMY OH MOXeT
obecneumnBaTb He Bonee 50-60% makcumanbHOM Harpy3ku ans oborpesa gomMa. [Mo3ToMy AOMmKeH
UMEeTbCA OPYroM MCTOYHUK Ans oborpeBa (Hanpumep, SMNEeKTPUYECKMN UCTOYHMK); 0Ba WCTOYHMKA
OOJDKHBI MCMONb30BaTbCA NapanneneHo. Takne TennoBble HACOChl UCMOMb3YTCA NMOO Ana Harpesa
BOAbl, MMBO oAHOBpPEMEHHO Ansi oborpeBa NMoMeLLeHMn 1 HarpeBa 6bIToBoN Boabl. APAEKTMBHOCTD
cpaBHMMa C 3EEKTMBHOCTBIO APYrMX TEMMOBbIX HAcOCOB Onarogapsi OTHOCUTENBHO BbICOKOM
TemnepaType oTpaboTaHHOro BO34yXxa. O dhekTmBHOCTL Mpy Harpese MoCTynatowlero u
oTpaboTaHHoro Bo3gyxa coctaBnseT 310 %, kak ykazaHo B CHOCKe ° CpeqHsist CTOMMOCTL TEMIIOBOTO
Hacoca, MCnonb3yeMoro TOMbKO AN nogorpesa 6biToBon BoAbl, coctaBnseT ot 2000 go 3500 eBpo, u
6000 eBpo CTOWUT TEMnnoOBOW HaAcoC, NMPUMEHSIEMbIA Ons nogorpeea ObiToBOM BoAbl M oborpeBa

nomeleHmn (B ueHax 2012 r.) 30,

%’ Dansk energi, 2011, Den lille bla om varmepumper. www.danskenergi.dk

28 Wccneposanne OULL «Hanny4ylwime TeXHONOMMK, UMeroLLMecs Ha pbiHKe oborpesa 1 oxnaxaeHua B EBponeiickum Cotoze»
(2012) http://publications.jrc.ec.europa.eu/repository/bitstream/111111111/26689/1/eur%2025407%20en%20-
%20heat%20and%20cooling%20final%20report-%200online.pdf

% Dansk energi, 2011, Den lille bla om varmepumper. www.danskenergi.dk

30 UccnepoBanme OULL «Hamnyyline TeXHONOMMK, MMeloLLMecs Ha pbiHKe oborpesa 1 oxnaxkaeHus B EBponelickum Cotoze»
(2012) http://publications.jrc.ec.europa.eu/repository/bitstream/111111111/26689/1/eur%2025407%20en%20-
%20heat%20and%20cooling%20final%20report-%200nline.pdf

30


http://publications.jrc.ec.europa.eu/repository/bitstream/111111111/26689/1/eur%2025407%20en%20-%20heat%20and%20cooling%20final%20report-%20online.pdf
http://publications.jrc.ec.europa.eu/repository/bitstream/111111111/26689/1/eur%2025407%20en%20-%20heat%20and%20cooling%20final%20report-%20online.pdf
http://publications.jrc.ec.europa.eu/repository/bitstream/111111111/26689/1/eur%2025407%20en%20-%20heat%20and%20cooling%20final%20report-%20online.pdf
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PucyHok: Unnioctpauusa TennoBoro Hacoca «oTpaboTaHHbIv Bo3ayx / Boga» (CcbloyHbIl
dokymeHm: Dansk energi, 2011, Den lille bla om varmepumper. www.danskenergi.dk).

McTouHuKk Tenna pnsa TensIOBOro Hacoca C BO3AYXOM B KayecTBe TeNJIOHOCUTEnNS:
oKpyxarowmmn Bo3gyx (PvucyHok: MnniocTpaums TeNNOBOro Hacoca «OKPYXKatoLniA BO3OyX-BO34YX»).
TennoBble HACOCHI «OKPYXatoLWMiA BO3OYyX-BO3OYX» SBMSIOTCA Hambonee pacnpocTpaHeHHbIMU U3-3a
MX OTHOCUTENIbHO HW3KOMW CTOMMOCTM W MNPOCTOTbl YCTAHOBKU. OHM MOryT MCMONb30BaTbCHA Kak
peBepPCMBHbIE TEMMOBLIE HACOCHI C Nepeaayven Tenna oT BO3ayxa K BO3ayXy ¢ yHKUMen oborpesa u
OXNaXOeHusi; 3To, B YaCTHOCTW, NMPUrOAHO ANt PErMOHOB, B KOTOPbIX, B OCHOBHOM, WCMONb3yeTcs
PYHKUNS OXIaXKOEHUS U B OrpaHNYeHHOM obbeme — pyHKUMA oborpeBa nomMmelieHuin. HecmoTps Ha
1O, 4To KIN[ (koachdnLUMEHT None3Horo AeNCTBUs, T.€. COOTHOLLEHME KOMNMYECTBA TEMMOBOW 3HEpPru,
nogaBaeMoOn AN KaXOoro YCTPOWCTBA, W 3NEeKTpo3Heprumn, notpebnsemon npu pabote Hacoca) B
pexvMe oborpeBa AaHHbIX CUCTEM MadaeT Npu HU3KUX TemnepaTypax (M npu uMknax oTravMBaHus),
3TW HacoCbl 3aHMMAalOT BbICOKYIO OOSf0 Ha pblHke LleHTpanbHonm u CeBepHon EBponbl. CpegHss
3(pPeKTMBHOCTb TaKMX CUCTEM HaxoauTca B Amana3oHe ot 250 po 350% pns obGorpeBa u
oxnaxpgehnusi, a ansa oborpeea B cTpaHax CesepHon EBponbl — B gnanasoHe oT 260 go 340 %31,
CpefHsst CTOMMOCTb KOMMAKTHOM CUCTEMbl 63 CTOMMOCTW CUCTEMbI pacnpefeneHus TenroBow

aHeprun coctaensieT ot 2000 go 3000 eBpo (gna 2012r.) 32

PucyHok: innocTpauns TennoBOro Hacoca «OoKpyXatoLwmii Bo3ayx-Bo3ayx» (CCbINoYHbIN
JokymeHT Dansk energi, 2011, Den lille bla om varmepumper. www.danskenergi.dk)

WcTouHMK Tenna onsi TeNJoBOro Hacoca C BOAOW B KauyecTBe TEeMNNOHOCUTENS: FPYHT C
3aMKHYTbIM KOHTYpOM, nnactoBasi Boga (PucyHok: MnmiocTpauusi TENMOBOrO Hacoca «rpyHT C
3aMKHYTbIM KOHTYpOM, nriacToBas Bofa—Bofa»). HauGonee pacnpocCTpaHeHHbI TWM TPYHTOBbLIX
TENNOBLIX HAcOCOB — 3TO MapOKOMMPECCUOHHbIE TEMMOBLIE HACOCHI, KOTOpblE BKMHOYAT
rOpM3OHTanbHble WM  BepTuKamnbHble KOMNMEKTOpbl, MOTrPYXEHHble B TPYHT. [OpuU3OHTanbHble

* Dansk energi, 2011, Den lille bla om varmepumper. www.danskenergi.dk

32 UccnepoBanme OULL «Hamnyywme TexXHONOMMK, MMEIOLIMECA Ha PbiHKe 060orpeBa n oxnaxaeHus B EBponeiickum Cotoze»
(2012) _http://publications.jrc.ec.europa.eu/repository/bitstream/111111111/26689/1/eur%2025407%20en%20-
%20heat%20and%20cooling%20final%20report-%200nline.pdf
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KOMNNeKTopbl B IPyHTE NpeAacTaBnsaoT cobor Tpybbl, MOrpy>KeHHbIe B 3eMiio Ha rmybuHy ot 1 0o 2 m.
BepTukanbHble KONMEKTopbl MOMYT MCMONb30BaTbCH Ha y4YacTkax C OrpaHMyeHHoOn nnowagbio. OHu
norpyxatorcsa B Buge U-o0pasHbix Tpyd B NpobypeHHble ckBaxuHbl aunameTpom 100-150 mm, rinjhst
pacnosnoXeHbl Ha pacCcTostHUM 5 M ofHa OT APYron; rnybuHa ckBaXunH cocTaBnsaeT oT 15 go 120 m.
IOna npomseBogctBa 1 kBT ycTtaHOBneHHon MowHocTu Tpebyetca 30 M Tpyb. BepTukanbHble
KOMNMEeKTOpbl, B HEKOTOPbIX Crny4vasx, MOryT umeTb AnuHy o 250 m. BepTukanbHble KONNEKTOpbI
J0pOXe ropnsoHTanbHbIX, HO OHM obragatoT 6onbluen NPON3BOAUTENBHOCTLIO, U ANA HUX TpebyeTtca
MeHbLUasa AnuHa Tpyb 1 sHeprus 3akadku.

Opyrmm BO3MOXHbIM pelueHneM yBenuyeHusa ctangaptHoro KI[ aBnseTca ucnonb3oBaHue
NnacToBov BoAbl (MM B HEKOTOPbIX Cny4asix MOBEPXHOCTHOW BOAbI) B Ka4YeCTBE MCTOYHWMKA Tenna
3MMOW 1 UCTOYHMKA Xonoaa neTom. AT0 MOXHO AenaTb bnarogaps TOMy, YTO HA HEKOTOPbLIX rybunHax
TemnepaTypa [rpyHTa He MMeeT 3HauYUTENbHbIX KonebdaHMM Ha NpOTSHKEHMU roda. YpPOBEHb
TemnepaTypbl B cucTemax oborpesa NOMeLLEHUI, Kak NpaBunio, cocTaensieT 55/45 °C (TemnepaTtypa B
NMHWUM nodayn / BO3BPATHOM NIMHUK) ONS CYLWECTBYHOLWMNX 30aHUA, B KOTOPbLIX YacTO MCMOMb3YHTCA
nmerowmeca GaTapen oTonneHus. B HOBbIX 34aHuWsIX Temnepatypa siBrnsieTca 0Oonee HU3KOW,
Hanpumep 35/28 °C; 3TO MOXHO LOCTMYb MYTEM XOPOLUEW U30NSLMM 34aHUS U NMPUMEHEHUS CUCTEM
HaMoMbHOro OTOMEHMS. DTN TEMSIOBbIE HACOCHI YAacTO MCMONb3YHTCA Kak Ansi oborpesa NoMeLLEHWH,
Tak M Ong nogorpeBa BOAbl ANA ObITOBbIX HYXA; OHM paccdntaHbl Ha obecneyeHne 50-60%
MakcumManbHO Heobxoaumbix noTpebHocTen B TennoBow 3Heprum / xomnoge. Ons npomsBoacTtea
HeJoCTalLen aHeprum TpebyeTca pesepBHasa cuctema (Kotopas MoXeT ObiTb 3NEeKTPUYECKOW Mnu
TOMNMVBHOW).

PucyHok: UnniocTpauusa TennoBoro Hacoca «rpyHT C 3aMKHYTbIM KOHTYPOM, nfiactoBasi Boga—
Boaa» (CcbinoyHbit dokymeHm: Dansk energi, 2011, Den lille bla om varmepumper.
www.danskenergi.dk)

CpefHsaa adekTMBHOCTL Takon cucteMbl Haxoautcs B guanasoHe ot 280 go 500%, a an4a
oborpeBa B cTpaHax CeBepHolt EBponbl — B ananasoHe ot 290% fo 340% . (cm. Tabnuuy Huxe:
TexHonornsa n CTOMMOCTb TEMMOBbIX HACOCOB A5l 060rpeBa 1 oxnaxaeHUs B OAHOKBAPTUPHbIX AoMaXx
B 2007 r.). CpeaHas CTOMMOCTb CUCTEMbI TEMMOBOrO Hacoca Haxoautca B avanasoHe ot 10000 go

16000 eBpo ansa npoussoacTtea 8 kBT (ueHbl B 2012 T.) )
Pa6ouue nokasaTtenu TennoBbIX HACOCOB

Mpu cpaBHEHUM Pa3NUYHbIX TEMMOBbLIX HACOCOB B XONOAHOM KNnMarte, TennoBble Hacocbl ¢ 0T60poM
Tenna M3 rpyHTa (3amMKHYTbIA KOHTYP) MMEIOT Nyylime SHepreTudeckne nokasaTtenu, Yem Tennosble
HacoCbl, UCMONb3YOLWMe OKpYXKaloLMiA BO34yX. OTO BblI3BAHO HWU3KOW TEMMEepaTypoun OKpyXatoLiero
BO3oyxa B 3UMHee BpeMs (M MO3TOMY HU3KOM 3(PEPEKTUBHOCTBIO), U3-3a 4ero Tpebyertcs
nepuoguyeckoe pasmopaxvBaHue ucnaputens. TennoBble HAacoCkl C OTOOPOM Tenna M3 rpyHTa, Kak
npaBuno, TpebyloT OonbWNX KanUTanoBIIOXEHWA, YeM TeMnoBble HAacoCbl, WCMONb3yloLwue

** Dansk energi, 2011, Den lille bla om varmepumper. www.danskenergi.dk

3 UccnepoBanme OULL «Hamnyywme TexXHONOMMK, MMEIOLIMECA Ha PbiHKe 060orpeBa n oxnaxaeHus B EBponeiickum Cotoze»
(2012) _http://publications.jrc.ec.europa.eu/repository/bitstream/111111111/26689/1/eur%2025407%20en%20-
%20heat%20and%20cooling%20final%20report-%200nline.pdf
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oKpyxatowmii Bo3gyx. [pu MCnonb3oBaHUKM B XONOAHOM KrvMMaTe Ansi TEMMOBbIX HAaCOCOB 4acTo
TpebyoTcs pe3epBHbIe CUCTEMBI (KOTOPbIE MOTYT ObITh SMIEKTPUYECKMMU UIN TOMSTUBHBIMN).

Ha paboune nokasatenv TEMMOBbLIX HACOCOB BNUSIET psif NapamMeTpoB, Taknx Kak KOHCTPYKLUSA
TenmnoBoro Hacoca (TWUN TEMMOBOro Hacoca M BbIOGOp KOMMOHEHTOB), pacyeTHas TemnepaTypa,
YyCTaBK/N CPeACTB yMNpaBleHusl CUCTEMbl Tenrfouanydatens v KnuMmartudeckue ycrnosusi. [loaTomy,
00006LLeHHble paboune nokasaTenu TEeMnoBbiX HAcocoB OyAyT cuibHO konebaTbCHd, YTO MOXHO
yBUAETb B NpUBEAEHHON HWKe Tabnuue « TexXHonorna n cToMMOCTb TEMNMOBbIX HACOCOB Ans oborpesa
N OXNaXaeHus B OAHOKBAPTUPHbIX AoMax B 2007 r.».

Tabnuua: TexHonormss M CTOMMOCTb TEMNJIOBbIX HAcocoB Ansi oborpeBa M OXNaXxaeHus B
ogHokBapTupHbIX gomax B 2007 r. (CcbinoyvHbin gokymeHT OOCP / M3A, 2011 r., JopoxHas kapTta
ONs TeXHonornn, aHeproadpekTneHble 3aaHns: OTonneHue n oxnaxaeHue)

TunoBow pasmep (KBT-k-4) 2-19 1.5-4 2,2-10 2-15
OKOHOMWYHbIV pecypc (NeT) 15-20 15-20 8-30 7-30
CroumocTb

CTOMMOCTb C YCTaHOBKOM: 360-625 180-225 400-536 558-1430
«BO3AYX-BO34yX» (4onnapos

CLUA/kBT4)

KnAa (%) 250-450 220-350 250-650 250-350
CroumocTb ¢ ycTtaHoBkoi: BTH 475-650 300-400 560-1333 607-3187
(nonnapos CLUA/KBT4)

KNg (%) 250-440 250-440 250-500 250-440
CroumocTb ¢ ycTaHoBkom: 'MH 500-850 439-600 1000-4000 1170-2267
(aonnapos CLUA/KBT-4)

KN (%) 280-500 280-500 280-500 280-500

loe: «BO3oyx—BO34yx» MpeAcTaBnsieT cobow BO3QYLUHbLIA TEMSIOBOM HACOC C OKpYXalLmm
BO3QyXOM B KayecTBe MWCTOYHMKa 3Heprun, BTH o6o3HayaeT BOASAHOM HACOC C OKpyXKatoLum
BO3yXOM B Ka4yecTBe UCTO4YHMKA 3Heprun, n 'MTH — BoAsSIHOM TENOBOW HAcoC C TEMnOToW rpyHTa /
NnacToBOW BOAOW B KA4ECTBE MCTOYHMKA SHEPTUN.

Tabnuua: CpaBHeEHME 3KOHOMUW NEPBUYHOWN IHEPTUMN OObIYHBIM KOTNOM, KOHOEHCAUNOHHBIM KOTMOM,
TennoBbIM HacoCOM M TEMMOBbIM HAcOCOM C TEnfIOOOMEHHWKOM W TENNOTOW FPyHTa B KayecTse
NCTOYHMKA dHeprumn ans npounssoactsa 1 kKBT-4 KOHEYHOW aHepruu.

OkoHoMuUA
KoHeuyHasi | CooTHOWeEHME Koadoduument | MNepBuynHas o
36 . nepBUYHOMN
TexHonorus aHeprus, pabounx Kna nepBUYHON aHeprus SHEDrUN
KBT-y nokasarteneii’’ aHeprun®’ (kBT-4) (.,/338
OO6bIYHbIN koten 1 929% ) 1 1,08 )
(mpupogHbIn ras)
KoHaeHcaluoHHbIN
KoTen 1 108% - 1 0,92 -14.,8%
(mpupogHbIn ras)

' o,
Tennosow Hacoc 1 } 3 0.25-0.5 1,32 -0,66 OT +22 é no
(anekTpoaHeprus) -38.8%

Tennosown Hacoc ¢
ooy or 259%
bl 1 - 5 025-0,5 0,8-04 Ao -
62.9%
WCTOYHMKa
aHeprum

* Ha ocHoBe Hu3wWweit TennoTBOpHOM cnocobHoctu (HTC)

% [JaHHoe cooTHOLWeHMe ABNAeTCA QYHKLMEN HapyKHON TemnepaTypbl UAN TemMepaTypbl FpyHTa

7 KoaddurumeHT nepBUYHON 3HEPrnmn cocTaBnseT 3HadyeHne 1 gna uckonaemoro tonamea u 0,25-0,5 Ans aneKkTposHepruum.
[JaHHbI AMana3oH OTHOCUTCA K 39/1eKTPO3HEPrMm, NpounsseseHHON B yronbHom umukae ¢ KNJ 30% nan KombuHMpoBaHHOM
umkne c KMJ 60%. Mo oueHke noTepu Npu TPaHCNOPTUPOBKE W pacnpeesieHnn COCTaBAAIOT 3HaYeHne npumepHo 15%.

%% Ce30HHblIe BO3JEWCTBMA B HACTOALLLEM pacyeTe He yYTeHbl. (-) — 3TO SKOHOMUA, a (+) — NoTepu No CPaBHEHMIO C NEPBbIM
BapuaHTOM B Tabauue
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[dononHuTtenbHble pecypchbl:

1. ,D,OI'IOJ'IHI/ITGJ'IbHaFI VIH(bOpMaLI,VIﬂ O TEenmnoBbIX HAacocax UMEeTCs Ha canTax www.egec.org U
www.groundreach.eu

2. MuHucTepcTBO NpupoaHbIX pecypcoB KaHaabl — AreHTCTBO No aHeproddeKTUBHOCTH
www.oc€.nrecan-rncan.gc.ca /

HYGJ'IVIKaLWIVI LeneBbIX NCCNnefoBaHU B OTHOLLEHUN TEMNSTOBbIX HACOCOB. www.groundmed.eu

MHdopmaLms 06 oToNNeHMM U oxnaxaeHuy, npeactaBneHHass AreHTCTBOM Mo
3HeproachekTMBHOCTM MUHUCTEPCTBA NPUPOAHBLIX pecypcoB KaHaab!
http://oee.nrcan.gc.ca/sites/oee.nrcan.gc.calfiles/pdf/publications/infosource/pub/home/heating-heat-
pump/booklet.pdf

5. WMHdopmaumsi 06 obuieeBponenckon obpasoaTtenbHol nporpamme (npoekt GEOTRAINET)
no obyyeHuto 1 NporpaMmmax cepTumKaLmnmn reoTepmarnbHbIX YCTaHOBOK: Www.geotrainet.eu

B npunoxeHun Il npuBeaeHbl OLEHOYHbIE MPOTrHO3bl CTOMMOCTU N pabounx nokasaTenemn HEKOTOPbIX
TexHonorum oborpeBa 1 oxnaxaeHusi, Bkrntoyas tennosble Hacockl B 2030 r. 1 2050 r. Onu
MOKa3bIBAKOT 3HAYMTENbHbIE OTNINYNS PA3ITMYHBIX TUMOB KOHCTPYKLUIA U pa3MepoB.
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3.6. ABCOPBLIMOHHbIV LIMKN OXNAXAEHUSA

OcHoBHble npeumyLlecTBa abCopObUNOHHBIX XONOAUNBHMUKOB 3aKMNIOYaKTCs B TOM, YTO ANSA HUX
NCNonb3yeTcHa eCTeCTBEHHAs OxNnaxgawllas cpefa, OHU UMEIT He3HaunTenbHoe CHUXeHne paboumx
nokasaTenem npu YacTUYHOW Harpyske, NMoYTU He NOTPeONAT SNEKTPOIHEPTUIO U UMEKT HU3KUK
YPOBEHb LyMa 1 Bubpauumn n HebonblLloe KONMYeCcTBO NOABMKHbBIX YacTen.

TEHEPATOP  KOHJIEHCATOP B a6COp6Ll,VIOHHbIX XonogunbHUKaxX oxnaxgarwowasn

cpefa He CXumaeTcAa MexaHU4eCKUM crnocobom, Kak B

Pussamsenmi pacraop 06bIYHbIX XOonoaunbHuKax. B 3aMKHYTOM  KOHTYype

Tewonoauners Kngkasa oxnaxgatroLasn cpena, KoTOopas

KonuenTpponannbiii pactaop

KIIATIAH ABCOPBLIMOHHBbI# TapooGpashas npeespawjaetca B Mnap B pe3ynbTate yaoaneHusa

NEPEKJIIOYEHUS JUADPATMA ATITIAPAT oxamKAAIOMAN Cpesia

QxXININOEN Koo o TennoTbl M3 OXMaXOaemoro KOHTypa W NpOou3BOAUT
TEIUIOHOCHTEJIS Oxnaxaloman Boga OoxXnaxgeHHyw Boay, nornowaeTca
Oxmenian voxa Oxmsenian voxa KOHLIEHTPMPOBaHHLIM  abcopbupyoLLMM  pacTBOPOM.
Tenonociners Monyuvatowmiics B pe3dynbTaTe pa3baBreHHbIN pacTBop

OO Boia nop BbICOKMM [aBrneHVWeM NnogaeTcs B reHepartop, rae

[ oxnaxpawowas cpega  BblkunNaeT Mof  AencTBUEM

PACTRODA ucTovHnka Tenna. [lap oxnaxgatowen cpedbl,
KOTOpPbI MNOCTynaeT B KOHAeHcaTop, W abcopbeHT

OTAENSTCA oauMH OT Apyroro. B koHaeHcaTope nap

TEIVIOORMEHHHK oxnaxaaroLe cpeabl KoHAeHcupyeTca Ha
. NOBEPXHOCTM 3MEEBUKOB OXNaXaeH!s. 3aTeM, Xuakas
PucyHok 1: AGCOPOGUMOHHbLIN LMKN OXnaXaeHus oxnaxgarowas cpeja npoxoauT Yepes oTBepcTve B

ucnapuTerne, a pacTBop, Nocre BOCCTaHOBMEHUS ero
KOHLEHTpauun, Bo3BpaljaeTca B abcopbumoHHoe
YCTPOWCTBO; HAa  3TOM UMK  3aBeplLuaeTcs.
OnekTpoaHeprust TpebyeTca Tombko ANA  nogauu
pa3baBrieHHOro pacTeopa W YCTPOWCTB yNpaBneHus.

[na abcopBbUMOHHOrO XOnoAaunbHUKa OOMHAPHOro AencTBust TpebyeTCa UCTOYHMK 3HEprum C
TemnepaTypon He meHee 80 °C u notpebutens sHeprum c TemnepaTgpoﬁ Huxe 30-35 °C. Moatomy
MOXHO MCMOMb30BaTh SHEPTMI0 OT CONTHEYHBIX TEMMOBbLIX YCTAHOBOK>® WMM OCTAaTOuHOe Tenno. [ns
NnoaaepXXaHns HU3KOro 3HepronoTpedbneHus noTpedbutensamm 3Heprum OOIPkHbl ObiTb GawHa Boabl
OXNaXOeHusi, reoTepmarbHbli TENNOOOMEHHUK, 03epo, peka ... ADBCOPOUMOHHBLIA XONOOUIBHUK
OBOMHOIrO [OENCTBMS, MUTaHWe KOTOPOro [AOIMKHO obecnedmMBaTbCA OT MWCTOYHMKA 3JHEPTUU C
TemnepaTypon 160 °C, MoxeT ObiTb MOAKIMIOYEH K CUCTEME KOreHepauun (TpureHepaumm), Kkotopas
OyneTt cnocobHa obecnedvBaTb Takow ypoBeHb Temrnepatypbl. B oboux cnyyasix notpebnenve
3MNEKTPOIHEPIUMN SBMSETCA HAYTOXHO ManbIM.

YctporictBa abcopbUMOHHOro LMKNa, KOTOpble BbIMyCKalTCA C MOLWHOCTb0 OT 5-10 kBT pmo
coTeH kBT, MOryT TaKke MCnonb3oBaThCa ANS NPOW3BOACTBa xornoda Ans npeanpuatuin®’, sganuin u
TpeTnyHoro cektopa. o aTton npuumHe yctponctea abcopOLMOHHOIO LMKNa oguUHapHOro AencTBUs
MOryT Nerko yctaHasnmBaTbCs B KBapTuMpax. B aTom crnydae Tennosyo SHEPTUMIO MOXHO MoryyvaTb 13
NCTOYHMKa BO30OHOBMSIEMOWN 3HEPrumn, Takoro Kak CofnHeyHas TennoBas ycTaHoBka unu 6rnomacca.
PaccevBaHne Tenna B KOHOEHCALMOHHOM KOHType [OSfKHO npejycmaTpuBaTbCs Ha dTane
NMPOEKTMPOBaHNA (3TO SBMSIETCA BaXHbIM acrfekToM Takoro Tuna YCTaHOBOK). /IMeloTcs HekoTopble
CTaHOapTHble BO3MOXHOCTW [N paccemBaHWs Tenna, HanpuMmep, C UCMNofb3oBaHWEM BOAbl ANA
X035NCTBEHHO-ObITOBbIX HYXA, 03epa, nnaBaTtefibHoro 6accenHa unu rpyHTOBOrO TennoobMeHHUKa
(rTo).

3.7. UHOUKATOPbI CUCTEM OBKB*'

B nomewieHuax 3gaHua cuctembl OBKB nopgepxuBaioT KOMAOPTHLIM MUKPOKNIMMAT ©Gnarogaps
OTOMNSIEHWNIO, BEHTUMALMU U KOHOULVNOHUPOBAHUIO BO3AyXa (OXMNaXAeHW0). TN CUCTEMbI OKa3blBatoOT
O4YeHb CUIbHOE BrUsIHME Ha dHepronoTpebneHve B 3gaHusx. NoBbiweHne 3EKTUBHOCTU CUCTEM
OBKB moxeT crnocobcTBoBaTh CYLLECTBEHHOW 3KOHOMMM, HO Takas 3KOHOMMUS TaKkKe 3aBUCUT OT
adbdpeKkTMBHOCTN 3agaHnsa B uenom. [lpu noBbiweHun addektneHocTn cuctem OBKB agomkHbl

¥ www.iea-shc.org/task38/index.html

** NC3MMM - MoTeHuMan ConHEYHON TENMOBON 3HEPTUM B MPOMBILLMEHHBIX NPOLEccax
www.aiguasol.com/poship.htm
a1 o

MpoeKT «HW3Ko3HEpPreTUUECKOEe OXNaxAeHne 1 Tennosoi KomdpopT» (ThermCo) — www.thermco.org . [IOKyMmeHT o
npoBepKax 1 ayauTe cMCTEM KOHAMLMOHUPOBAHUA BO3AYyXa
http://ieea.erba.hu/ieea/fileshow.jsp?att id=3638&place=pa&url=http://AUDITACTrainingPackP V.pdf&prid=1439
npoekta AUDITAC. Oba npoekTa NoAAepKMBALOTCA NPOrpaMmmont «YmHas sHeprua ansa EBponbi».
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YYMTbIBATbCA HE TOJSIbKO OOGLME 3KCMyaTauMOHHbIE XapaKTepUCTUKU (TakMe Kak Ko3ULMEHT
3HepreTnyeckon achpdeKTUBHOCTM), HO Takke M paboune XapakTePUCTUKU 3a nepuod KchiyaTaumu,
KOTOpble onpeaensoTcs Kak KoadMLNEHT CE30HHBIX TEMMOBLIX XapakTepUCTUK.

OkcnnyaTaunoHHble nokasatenu cuctem OBKB xapakTepusytoTca OByMsi napameTpamu, TakKMMu Kak
KO3hMULUMEHT  SHepreTndeckom 3PPEeKTMBHOCTU U KOIPMPUUMEHT  CE30HHLIX  TEnmoBbIX
xapaktepucTtuk. Npu nomowum koadbduumneHTa aHepreTnyeckon agpdektmaHoctn (K33) namepserca
KONMMYEeCTBO 3NEKTPO3Heprumn, Heobxoammon gna Toro, 4Ytobbl KOHAMUMOHEpP Bo3gyxa obecneunBan
HY)XHbII YPOBEHb OXNaXOeHUs B «CTaHOAPTHbIX» YycnoBuax. Yem Bbiwe KO, Tem nyuwe
3HeproapekTMBHOCTL yCTporCcTBa. [pn paccMoTpeHun Bcero nepmoga oxnaxaeHus KoauuneHT
Ha3blBaeTCsA KO3 PULUNEHTOM CE30HHLIX TENIOBbLIX XapakTepuctuk (KCTX).

K33 — Poxm.m-dem:e KCTX — Eo)maamdeﬁue

3.16’7\7)1]) uvecmeo DJIeKmp u4ecmeo
oxnaxaeme. XONOAOMPOU3BOAUTENBHOCTL (KBT)
onextpuiectso: NEKTPUYECKAA MOLLHOCTD (KBT)

P
P
Eoxnaxaerve: XONOAONPON3BOAUTENBHOCTL B TeYeHue nepuoaa (kBt-u)
E

onextpuiectso: NNOTPEOMNEHME BMeKTpoaHeprum B TedeHne nepuoaa (KBt-y)

[na oTonuTenbHOro cesoHa WU (MNKU) BCero roga MOryT BbIMOMHSATLCA OOHW U T€ XEe pacyeTbl.
KO3 npepoctaBnsieTcs npousBoAMTENeM KOHAMLMOHEpa BO3gyXa AN KOHKPETHLIX YCNOBWI
okpyxatowlern cpeabl. OgHako KO3 3aBUCMT OT HarpyskvM U YCrioBUI OKpyXKalollen cpefbl B MecTe
aKcnnyaTaumMm. J3TO 03Ha4aeT, YTO NPOM3BOAUTENBHOCTb HEKOTOPbIX YCTPOWCTB OydeT pasHoi B
3aBMCUMOCTUN OT MECTOMONOXEHUS U NOTPeOHOCTEN 34aHus. 3-3a YacToro BKMOYEHUS / BbIKIHOYEHUS
n notepb KCTX Oymet Bcerga Hwke K33. OTOT nokasaTenb MOXHO yNyylWUTb NyTEM YBENUYEHMUS
NPOAOIMKUTENBHOCTM NEPMOAOB PaboThbl N YMEHbLUEHNS CryYaeB BKIIOYEHUSI / BbIKIHOYEHMS.

3.8. NICNONIb3OBAHUE OTXOOALLEIO TEMJIIA CUCTEMAMU OBKB

BeHTunarop-tennoytunusatop (BTY) Bkniovaet aBe otaenbHble cuctembl. OgHa cobupaeT BO3ayx
BHYTPW NOMELLEHNS N yOansieT ero Hapyxy, a BTopas HarpeBaeT HapyXHbI BO34yX U pacnpegensier
ero no gomy.

OcHoBon BTY gaBnseTca tennonepegarowmn mogynb. MNoTokn oTpaboTaHHOro M HapyXHOro
BO3dyxa MnpoxogsdT uYepe3 Moayfb, W Tenno oTpaboTaHHOro Bo3dyxa MWchnonb3yeTcs  Ans
npenBapuTENBHOrO HarpeBa NOTOKa HapyXXHOro Bo3gyxa. [lepegaeTcsa TOMbKO Tenno, NoaTomy oba
noToka Bo3ayxa octatoTcs ouandeckn pasgeneHHoimu. Kak npasuno, BTY moxeT nsenekats ot 70 o
80 npoueHTOB Tenna m3 oTpaboTaHHOrO BO3gyxa M nepefaBaTb €ro B MOCTYMawoWuMiA BO3gyX. ITO
CYLLECTBEHHO CHWXaeT KONMMYEeCTBO 3HEPrnn, HEOOXOAMMOWM ONA HarpeBa HapykHOro Bo3gyxa Ao
KOMpOpTHON TemnepaTypbl.
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4. T3C - KOMBMHUPOBAHHOE NPOM3BOACTBO TEMJIA U NEKTPO3HEPIUU

YcTaHoBKa ¢ KOMGUHMPOBAHHLIM MPOVM3BOACTBOM 3MIEKTPOIHEPTUM M Tenna, Takke W3BecTHasl Kak
TennoanekTpoctaHuus (TAC) — aTo ycTaHOBKa MO NPOW3BOACTBY 3HEPTUM, KOTOpasi OAHOBPEMEHHO
BblpabaTbiBaeT TEMMOBYI0 3HEPTUIO U INEKTPUYECKYID U (UNM) MEXaHUYECKYID 3HEPrio U3 OOHOro
BMOa TONMMBaA.

YCTaHOBKM KOMOWHMPOBAHHOIO NPOW3BOACTBA 3M1IEKTPO3HEPIMM M Tenna MoryT paboTatb Ha pasHbiX
BMAaX TOMMMBA; BCe OHM 0becrneynBatoT UCKNIOYMTENbHbIE NPEUMYLLECTBA AN1S OKpyKatoLwen cpeabl
MO CPaBHEHMIO C OObIYHBIMU anbTEpPHATUBHBIMU TexHonormsiMu (PucyHok: MpuHUMN COBMECTHOro
NpOu3BOACTBA 3NEKTPUYECTBa M TENMOBOM 3Heprumn): MoryT mcnonb3oBaTbCs creaylowune Buabl
TonnuBea:

— Wckonaemoe Tonnmeo.

lMpupodHbilti 2a3. TpupodHbI ra3 MMEET HECKOSbKO MPEeuMyLLecTB, TaKkMX Kak BbICOKas
TENNOTBOPHAsA CMOCOOHOCTb, MpuBMeKaTenbHas CTOMMOCTb M HanluMyne BO MHOIMMX MecTax.
Kpome TOro, aTo — 4McTtoe TOMMNUBO C HU3KMM cofepxaHnem yrnepoga. [pu ero cxuraHum
Bolgensietca Ha 40-50% meHbwe CO,, 4YeM npu  CKUraHun yrms Ha TaC*®. 3
XapakTepUCTUKM  AenawT ero cambiM  NpegnoyvTMTenbHbIM — TOMNMMBOM  Afs  CUCTEM
COBMECTHOIO NMPOM3BOACTBA Tenna u anekTpoaHeprun. B EBpone npupogHbin ras asnsetcs
cambIiM pacnpocTpaHeHHbim Tonnmeom ansa TAC; ero gona coctasngaeT 39,4%.

TonoyHbIli Ma3ym. TOMOYHbIA Ma3yT MMeeT BbiCOKOe OGBbEeMHOEe 3HeprocodepXaHue u ero
yao6HO NepeBo3nNTb U XPaHUTb.

— Boso6HoBnsiemoe TonnmeBo. B EBpone, 11% anekTpoaHeprun BbipabatbiBaetca T3C ¢
“Cnosnb3oBaHWeM BO30GHOBMsieMoro Tonnvea®. KombunHmpoBaHHOE MpOM3BOACTBO TEMSOBOM U
3NEKTPMUYECKOM 3HEPrUM C UCMONb30BaHMEM BO30OHOBMNSIEMOro TOMMMBa UMeEeT NpeuMyllecTBa
KaK 9KOSTOrM4eckon YCTOMUYMBOCTU, Tak U MaKCUManbHON aHEProadhdheKTUBHOCTH.

buomacca. Tsepgasas 6uomacca (Ha OCHOBe QJpeBecuHbl) cxuraetca Ha TOC pgna
npov3BOACTBa TENMOBOW 3Hepri. B 3aBucuMMOCTM OT pasMepa MOXHO pPacCMOTPETb
HecKkomnbko cuctem. B HebonbLunx cuctemax OTONMEeHUs AOMOB, Kak NpaBuro, UCMOMb3yHTCs
aposa unun 6puketbl. CpegHue nonb3oBaTeny, OObIYHO, CKUralT APEBECHYI CTPYXKY B
pelleTyaTbiX KOTMax, a B OonblMX KOTNax MOXEeT MWCMnonb3oBaTbCcs 6onee LWMPOKUN
aCCOpPTMMEHT TOMNUBA, BKIOYas OPEBECHbIE OTXOAbl M TOMMMBO, MOSTYYEHHOE M3 OTXOAOB.
TennoBas 3Heprus Takke MOXeT MPOM3BOAMTBECA B CPedHMX W KPYMHbIX MacwTabax nytem
KoreHepauun, kotopasi obecrne4ynmBaeT MPOMbILUNEHHbIE MpOLEcChl Tensom B dopme napa;
TakKke Tenso MoXeT NofgaBaTbCsl B CETU LEHTParlbHOro OTOMMEHUS.

buoeas. bworas wucnonb3yetca nytem npeobpasoBaHus OMOdHeprum wnm oTbopa u
nepepaboTkn «otxogoB». Ha Ouorase paboTaloT MHorme manble u cpegHue TOC. lpu
CXuraHum 6uorasa BbIOPOCOB YNCTOrO yrnepoaa HerT.

BbuodusenbHoe monnueo. BuogusenbHoe TONMMBO MPOU3BOAUTCS M3 BUOMAacChl, TAaKOW Kak
pacTutenbHble Macna unu pancosoe macno. CornacHo gaHHbiM EBponewckon accoumauum
No MNPOABMXEHUIO COBMECTHOMO MPOU3BOACTBA SNIEKTPUYECKOM U TEMMOBOW 3HEprum
(EAMNCIM3T3) B Oyaywem uUeHbl Ha  OuoaM3enbHOE  TOMMMBO  MOryT  CTaTb
KOHKYPEHTOCNOCOGHbIMU.

lreomepmarnbHas sHepaus. Bce 6onblue nHTEpeca NPosABMSETCS K UCNONb30BaHNIO TEMNOBOM
3HEPrNM U3 reoTepmMarbHbIX MCTOYHUKOB B coveTaHmm ¢ TOC.

42
www.cogen-challenge.org

 Ny6arkauma MIA «CoBMECTHOE NPOU3BOACTBO NEKTPUYECKON M TEMNOBOM SHEPTUM W BO3OGHOBASEMBIE MCTOUHWUKM
3Hepruu: PelueHns ana sHeprum 6yayLLero ¢ HU3KMM cogepXaHuem yriepoaa sHeprua» (2011)
http://www.iea.org/publications/freepublications/publication/name,3980,en.html
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TIPUHLMUIT COBMECTHOTI'O ITPOU3BOJICTBA
DJIEKTPOSHEPTMU U TETLJIA

PacturensHoe
Maclo Jpuratens / ['enepatop TazoBast TypOuna /
I'eneparop
buosranon DeKTpodHeprHs

Tonou4Hsli Ma3yT

Hprpo it ra3 Tonmeo TennosnekTpocTaHuus

Vromns

Temno
buomacca

buoras
TonMBHBEIIT 2IEMEHT ITapoBas Typ6una / I'enepatop

Toponckne
OTXO0/1bl

PucyHok: MpuHUun coBMeCTHOro NPou3BoACTBA 3JIEKTPUYECKON U TENNOBOW 3HEpPruu

NemoyHuk: EATICIIO T344, Esponielickasi accoyuayusi no rnpoosuXxeHuUr cO8MECMHO20
npoussodcmea anekmpudeckoll U mernsoeol 3Hepauu

CoBmecTHOEe nNpOM3BOACTBO SfIEKTPUYECKON W TEMnsioBOW 3HEPrMuM MO3BOSMSEeT CHWXaTb
notpebnexHne tonnuea npumepHo Ha 10-25% no cpaBHeHMIO C OBbIMHBIMKM cnocobamy oTAEenbHOro
NMPOM3BOACTBA onekTpuyectBa W Tenna (PucyHok: TennoanekTpocTaHuuMs W OTAernbHoe
NPOU3BOACTBO Tenna v aNeKTpuyecTBa). YPOBEHb CHWKEHUS 3arpsa3HeHuss atMmocdepbl UMeeT Takune
Xe nponopumn. TOC MOXeT BKNYaTb MNOPLIHEBON ABWratenb, TOMMUBHLIA 3NEMEHT UK NapoBYiO
Unu rasoBylo TypOuHY. SNeKTpoaHeprus, BolpabaTtbiBaemasi B npouecce, HeMeaneHHo notpebnaercs
nonb30BaTeENsMN 3HEProceTy, a TENNoBasd JHEPrus MOXEeT MCNONb30BaTbCs B MPOW3BOACTBEHHbLIX
npoueccax, Ana oborpesa NOMELLEHWUIN UMW B XONMOAWUIbHMKAX, NPOU3BOASALLMX XONOAHY0 Body. Tak
kak TOC 0Obl4HO pacnofiokeHbl psaoM C NOTPedbUTensAMU SMeKTPO3IHeprun, To NoTepb B CETU BO
BpeMsi nepefayn u pacrnpenerieHnss KOHeYHbIM NoNb30BaTenNsAM HeT. OTU CTaHUMM SABASIOTCA YacTbio
CMCTeMbl NPOM3BOACTBA W pacnpeaeneHns, B KOTOPON HECKOSbKO MaribiX YCTaHOBOK BbipabaTbiBatoT
3Hepruio, notTpebnsemyo 6nnsnexalyMm NoNb3oBaTENAMU.

TexHonorusa Odunana3oH AnekTtpuyecknn | O6wmMn
MOLLHOCTH KoadphmumeHT KoadphuumeHT
nonesHoro nonesHoro
aencreus aencreus

lasoBas  TypbuHa c | 00 \ooo 5100

dyHKUMENn  yTuUnusauuu «BTo 32 - 45% 65 — 90%
Tenna

MopiHeBon ABuraTens 20 kBta -15 MBT1o | 32 -45% 65 — 90%
"asoBas MukpoTypburHa 30 - 250 kBTa 25 - 32% 75— 85%
Osuratenu CtepnuHra 1-100 kBTa 12 - 20% 60 — 80%
TonnueHbIE 3NEMEHTbI 1 kBta - 1 MBTa 30 — 65% 80 — 90%

44 v ~ ~
EBpOI'IeVICKaﬂ accoumauma no npoasuUXKEeHUKD COBMECTHOro npous3BoACTBa 3/1IEKTPUYECKOM U TENN0BOU 3SHepruu,

http://www.cogeneurope.eu/
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TeHJ’IOSJ’ICKTpOCTaHHHﬂ
Ilotepn 11 emmuum

34 enuumus
Tonmso 100 Snexrposnepriia

€/IMHUIL
55 exunnu
Temo

PasnenpHOe TPOM3BOCTBO TEIUIA H DJIEKTPOIHEPI U

Obuwe norepu: 42 Tlorepu 33 euuutb
€JIMHULB Tlotepu 3 eanunupt

34
Tonmso 131 70 CHIIL o ecrposuepria

e SRAHHL Tlorepu 6 eaunui

61 cmnua 55 eunnn
Tenno

PVICYHOK: Tel'lﬂoaﬂeKTpOCTaHLlVIH n oTgesibHOe Npon3BOoACTBO Tenna u ANeKTtpnyecrtsea

Memouruk: EANCATA* Mpoekm Challenge — Moddepxueaemcs npoepammoli « YmHasi
3Hepeus 0na Eeponbi»

4.1. MNMpowmbiwneHHble TAC

CyllecTBylOT pasHble MO MOLLHOCTM npoMbiwneHHble TOC, HaunHas OT Heckonbknx MBT, n
3akaH4ymBas TOC C MOLLHOCTbIO, PaBHOW MOLUHOCTU OObIYHBIX 3MEKTPOCTaHuun, CTaHgapTHas
MOLLIHOCTb KOTOpbIX cocTaBnsaeT oT 1 o 500 MBT, 3Tn ycTaHOBKM BbipabaTbiBAOT LEHHYIO TEMMOBYHO
3HEPrM — C TemnepaTypouh M JdasneHveMm, HeobxoauMbIMWU AMst MPOMBbIWNEHHOCTU — BMECTe C
3NEeKTpo3Heprnen. B HeKoTOpbIX Cryyasix USNWLLKW TENMOBON SHEPTNM TaKKe MOryT UCMONb30BaTLCS
ONs yOOBMNETBOPEHUss MOTPEOHOCTEN OKPYXKaloLWMX HACEeNeHHbIX MyHKTOB. AHanornyHoiM obpasom,
N30bITOK 3MEKTPO3HEPIN, KOTOPBIA HE HY>KEH OOBEKTY, MOXET NOAaBaTbCA B MECTHYIO CETb.

TOC umeloTca BO BCeX OTpacnsax NpPOMbILMEHHOCTH, kpome ¢habpuk Mo NMpOM3BOACTBY O4eXAbl, a
Takke NPeanpuaTUMR, 3aHMMaloLWuxXca koxen u aybneHvem. OfHako CyLeCTBYHOLIME MOLLHOCTY
npomblwneHHbix TOC cocpefoToyeHbl B HECKOMbKUX oTpacnax [41]: oTpacnb no npou3BOACTBY
Gymarmn n conytctBytowen npoaykuun (20%), oTpacnb No NPOU3BOACTBY XMMUYECKMX peareHTOB U
conyTtcTBylowen npogykumm (40%), oTpacnb no HedTenepepaboTke M COMYTCTBYHOLLEN NPOAYKUMM
(15%) npenctaBnsT 6onee AByx TpeTen obuiero obbema 3NEKTPOIHEPTUN U Napa, NPOM3BOANMbIX
npombiwneHHbiMn TOC. B aTux oTpacnsax TpaguumoHHo wucnonb3ytotcs TOC. Kak npasuno,
npegnpuaTns 3TUX oTpacrnen uMmeroT Gonbline NoTpPebHOCTM B TEMNNOBOW 3HEpPruun, CBSA3AaHHOW C
TEXHOMOrM4YeCcKMMn npoueccamv; 3T NOTPEOHOCTU He 3aBUCAT OT EXEOHEBHbIX WM CEe30HHO-
norogHblx konebaHui, NOITOMY SHEPIUS ABNAETCA BaXXKHON COCTaBMSIOLWEN NX OEATENbHOCTU U Y HUX
€CTb NepcoHan Mo 3KCnayatauMm W TEeXHUYECKoMy OOCNYyXMBaHWIO C AOCTATOMHbIM OMbITOM
ynpasneHunsa TOC.

B HekoTOpbIX OTpacnsix UMeKTCA HE4OPOrMe UCTOYHMKKN aHeprum (T.e. 0TXoApbl) ANS UCMONb30BaHNS B
cuctemax TOC. HecmoTps Ha TO, YTO NPOMBbILISIEHHbIE CUCTEMbI MOLWHOCTbIO Oonee 1 MBT,
obecneynBaloT OCHOBHOM 06WMIiA 06beM MowHoCcTM TOC, Ha MEHbLUMX MPOMbILLIIEHHBIX OObEKTax
MUMEIKTCA CUCTEMbI MEHbLUEA MOLLHOCTW; B HUX WCMOMb3YTCS TEXHOMOTMUW, aHarnorudHblie TeM,
KOTOpble MPUMEHSIIOTCA B KOMMeEpYeckux 3gaHusx. CTtaHOgapTHbIMW reHepatopaMy 3Heprun Ans
npomMbIwneHHbIX TOC aBNATCA NnapoBble TypOuHbI, ra3oBble TypbuHbl, NopLIHeBble ABuratenu (T.e. ¢
BOCMIIaMEHEHNEM OT CXXaTUS) N KOMBUHMPOBAHHbIE LUKl ANS CUCTEM BornbLuen MOLLHOCTM.

4.2. Mukpo T3C

T3C HebonbLIOW MOLHOCTM MCMONb3YITCA ANA NPOM3BOACTBA TENSIOBOM U 3MEKTPUYECKON SHeprum
AN KOMMep4Yeckux U OOLEeCTBEHHbIX 34aHUN, KBapTUpP M OTAENbHbIX AOMOB. J3TW YCTPOWCTBA
YOOBMNETBOPSAIOT NOTPEOHOCTM Kak B OTOMMEHUM MOMELLEHUA, Tak U NOAOrpeBe BOAbl; NPU 3TOM OHU
NPOU3BOAAT OMEKTPOSHEPINI0 B KayecTBe [OMOSNHUTENMbHON WU ANS 3aMeHbl 3reKTPO3Heprum
3HeproceTn. Byayun KOMNakTHBIMKM CUCTEMaMU, OHN OYEeHb NPOCTbI B MOHTaxe. Cuctema MoxeT ObiTb
OCHOBaHa Ha ABuraTensix Uiy rasoBbiX MUKPOTYpOMHaX.

45 o o
MpoeKkT www.cogen-challenge.org, noagaepxvBaemblii nporpammoii «YmHas aHeprua ansa Esponbi»
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BBIXJIOITHBIE I'A3bI 10-15%

DJIEKTPOSHEPTUA 10-25%

MMIIOPT / DKCIIOPT

DJIEKTPOSHEPT MM MUKPO

T3C TEILIO
I'A3 >70%
100%

PucyHok: TOC manon MOLWHOCTU ANA 34aHUNA

Memouruk: EAMCMSTI, Eesponelickas accoyuauusi no rnpodsuxxeHuro co8MeCcmHoO20
rpoussodcmea 3feKkmpuyeckol U mennosou sHepauu

Mwukpo TOC umeroT cneayoLiMe OCHOBHbIE NpeuMyLLecTBa:

e Mukpo TOC BbipabaTbiBaeT TENMOBYIO SHEPTUIO U SMEKTPOSHEPIMIO N3 OQHOMO UCTOYHUKA
SHeprum.

e Bbibpocbl yrnmepoga CHwXalTCA MNyTEM MPOM3BOACTBA  SEKTPO3IHEPIUM B TOUKE
noTpebneHnsl; CUCTEMHbIX MOTEPb, CBA3AHHBLIX C LEHTPanu30BaHHbIM MPOU3BOACTBOM
3Heprum, Het.

e  JkoHOMMUSA ana nosib3oBatena AOCTUraeTca 6naro,qap;| CHWXEHUIo 3aKynok
ANEKTPOIHEPINN N NpoaaXn ee U3JNMNLLIKOB 3HeproceTu. OTO 03Ha4aeT MeHblune CYMMbI B
cyeTtax gna FIOTpe6VITeﬂel7| SHEpPIrmnn.

. HagexHocTb C-)HeprOCHaG)KeHVIS-I 3Ha4YNTENIbHO NOBbILLAETCA 6narop,apﬂ CHWXXEHUIo
3aBNCUMOCTUN OT CUCTEMbI LEHTPATIM30BAHHOIO NPoOn3BOACTBaA 3HEPTIUN.

e  Mukpo TOC nossonsitoT Takke 6onee ahpekTMBHO MCMONbL30BaTH ras.

Pa3mepbl Mnkpo TOC 3aBUCAT OT TENnoBbIX Harpy3ok. APPEKTUBHOCTL COBMECTHOIO NMPOM3BOACTBA
9NEKTPUYECKON M TEMMOBOW 3HEprun HaxoguTcs B amnanasoHe oT 80% [0 3HaYeHWs 3Ha4MTernbHO
Bbile 90%. AHanorm4yHo anekTpoapEKTMBHOCTU KanuTalbHble 3aTpaTbl Ha NMPOU3BOACTBO OOHOrO
KBT,;, 3aBUCAT OT 3EKTPUYECKON EMKOCTU CUCTEMbl. 3HauMTEeNbHOE YMEHbLUEHWE KanuTarnbHbIX
3aTpaT wu3-3a MacwTabHoro cakropa MOXeT, B YacTHOCTWM, Habnwogatbcs Mpu  OOCTUXEHUM
cuctemamm MollHoctTn 10 KBT,, 4 Bbibpocbl CO, cucteMamMn COBMECTHOIO MpPOM3BOACTBA
3MEKTPUYECKON 1 TENNOBOW 3HEPTUN COCTaBNAT 3HadYeHne B gnanasoHe 300-400 r/kBT-us,.

[JononHutenbHble pecypchbl:

1. Cratbsa EBponerickon accoumauum no NpoaBiKeHMo COBMECTHOIO NPOM3BOACTBA SNEKTPUYECKON
1 Tennoson aHeprumn «Mukpo TOC — meaneHHoe NpoABMXEHUE K MAacCOBOMY pbiHKY. COBMECTHOe
NPOU3BOACTBO AMEKTPUYECKON N TEMNNOBOW 3HEPIUKN 1 NPOU3BOACTBO IMEKTPOIHEPTMM HA
obbekTe». 2009. [locTyn K cTaTbe MOXHO NOMy4MTb Ha canTe EBponerickon accoumaunm no
NPOABWXEHUI0 COBMECTHOrO NPOM3BOACTBA SNEKTPUYECKON U TENNOBON SHEPTUN:
http://www.cogeneurope.eu/medialibrary/2011/06/14/c68cb18d/COSPP-article-Micro-CHP-edging-
towards-the-mass-market.pdf

2. CraTbs EBponerickon accouunarmm no npoaBMXEHUI0 COBMECTHOIO NMPOM3BOACTBA 3N1EKTPUYECKON
n Tennoson sHeprun «Mukpo TOC — meaneHHoe NpoABUXKEHNE K MacCOBOMY PbIHKY. CnpaBOYHbI
aokymeHT EAMNCMN3T3 o mukpo TAC. Mukpo TOC: [JaBaTh NtogsmM BO3MOXHOCTb CEIOAHS, YTOObI
6onee ymHoe byayuiee 6bino 3aTpa» 2010. JocTyn k cTaTbe MOXHO NOMYy4YUTh Ha canTe
EBponenckoi accoumannm no NnpoaBuKeHU0 COBMECTHOMO NPON3BOACTBA ANEKTPUYECKON U
TennoBow 3Hepruu: http://www.cogeneurope.eu/medialibrary/2011/06/14/2a43be57/171210-
COGEN-Europe-briefing-paper-on-micro-CHP.pdf

6 EBponelickas accoupaumsa No NPOABUMKEHUIO COBMECTHOrO MPOWM3BOACTBA 3NEKTPUYECKOM W TEennoBOW 3SHepruu,
http://www.cogeneurope.eu/

“ MwuKpo TIC: Ha NyTM K MHAMBUAYANbHbIM SHEPreTuYeckum cuctemam. MapTuH MeHT, MapTuH Kaiims, KopuHHa ®uwep,
Bapbapa MpeTopuyc, lambepTt LHangep, Kata LWymaxep, AH-MuTep Bocc — PegakTop LWnpuHrep
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3. Ortyet «KoreHepauus B manom maclutabe, 0oqHOBpPEMEHHOE NPON3BOACTBO 3M1EKTPUYECKON U
TENIOBOW 3HEPIMM» M3 6-0 paMoyHoM nporpammMel EBponerickoro Cotosa:
http://www.erec.org/fileadmin/erec_docs/Projcet_Documents/RESTMAC/Brochure4 Cogeneration_low_re

s.pdf

4.3. Kommepueckue mukpo TIC*

Wcnonb3oBaHne TOC B KOMMEPYECKMX 34aHMAX MU MHOTOKBapPTUPHbIX XUIbIX KOMMIeKCax NOCTOAHHO
pacteT. B 0CHOBHOM, 3TO CBSA3aHO C TEXHUYECKMM YCOBEPLLUEHCTBOBAHWEM U CHWXEHUEM CTOMMOCTM
MarnblX, 4acTO FOTOBbIX K YCTAHOBKE CUCTEM, KOTOpPble YAOBMETBOPSIOT NOTPEOHOCTM B TEMNOBOW U
anekTpuyeckon aHepruun. B konnemxkax n yHMBepcuteTax, NpaBUTENbCTBEHHbIX 34aHMAX, BonbHULax,
odmucax, alpornoprax M 0340POBUTENBHO-CMOPTMBHBIX LUeHTpax wucnonesyetca nodtn 90% TOIC,
YCTaHOBMEHHBIX B KOMMEPYECKOM CEKTOPE; B HUX MPUMEHSIOTCA ra3oBble TypbuHbl MowHocTbo 1-10
MBT. CtaHgapTHbIMK reHepaTopamu And Takoro tuna TOC aABns0TCA NopLIHEBbIE ABUraTenu (T.e. ¢
WCKPOBbIM 3axuraHvem), asuratenu CTepnuvHra, TOMMMBHbIE 3MEMEHTbI U MUKPOTYPOUHBI. [laHHble
npvMepbl Mnofb3oBaTenen KOMMepyeckmx W ydypexgeHdeckux TOC npvBoAsT K 3HAYUTENbHBIM
pacxodam Ha 3Hepruio, Kak NpoLeHTHOe OTHOLUEHME OOLUMX 3KCMMyaTauuoOHHbIX PacxodoB, a Takke
cbanaHCUpOBaHHbIX N MOCTOSIHHbIX 3MNEKTPUYECKMX M TEMMOBbIX HArpy3ok (BpeMeHHoe coBnageHve
notpebHocTen B oborpese / oxnaxaeHun ¢ NoTpebHOCTAMM B 3NEKTPOIHEPTUN MOXET OblTb 0COOEHHO
Ba&)KHbIM ANsi TAKOro Bmaa npumeHeHmnst). TexHonorum mukpo TOC Ans )unblx AOMOB Takke HavymMHaT
pasBuMBaTbCA M MNpodaBaTbCA Ha YpPOBHE OTAENbHbIX AOMOB; 9TO nNpeacTaBnseTr cobon
noTeHUMarnbHbI MaccoBblvi pbiHOK TOC, NpM yCroBMM BbiMyCKa Ha PbIHOK KOHKYPEHTOCMOCOBHbIX 1
HaAEXHbIX U3OEeNUi.

4.4. TonnuBHbIE 3NIeMeHTbI U TpUreHepaumsa

TonnueHble anemeHTbl: HoBas paspaboTka npenctaBnseT CcoOOM MCMOMb30BaHME TOMSIMBHBIX
3N1EMEHTOB [AN19 COBMECTHOrO MPOM3BOACTBA 3NEKTPUYECKOM M TEMNMOBOW 3Hepruu. TonnueBHbIE
aneMeHTbl NpeobpasyloT XMMUYECKYHD 3HEpruio BOAOPOAA W KUCINOpoAda HenocpeAcTBEHHO B
3NEKTPO3HEPrN0 6e3 CKUraHuss U MPUMEHEHUS MeEXaHUYECKUX CPeAcTB, TaKMX KakK TypOWHbI unu
asuratenu. TONMMBHBIN 3N1EMEHT COCTOUT U3 OBYX 3MEKTPOAOB, pasfaeneHHbix MembpaHon. Bogopog
NpOXoauT Yepe3 OOWH 3MEKTPOoA, a KUCNopoa — vyepes Apyro. Ha noBepxHOCTW anekTpoaa umeeTtcs
KaTtanmsaTop, KOTOpbIA pacliennseT BOAOPOA Ha MPOTOHbl M AMNEKTPOHbI. TOMbKO MPOTOHbI MOryT
npoxoauTb Yepes3 MembpaHy 1 BCTynaTb B peakumio C KUCNOPOAOM, @ 3NEKTPOHbI, C APYro CTOPOHLI,
obpasoBbiBaTb BOAY. OMEKTPOHbI HE MOryT NPOXOAuTb 4Yepe3 MembpaHy, u, npu ee obxoge,
NPOM3BOOAT 3MEKTPOIHEPIMIO ANl UCMOMNb30BaHUSA B OME. TOMMMBHbIE 3NIEMEHTblI HAMHOIO MEHbLUE
3arpsA3HSIOT OKPYXKAKLWYK Cpedy, U OHM MNoYTuM B ABa pasa addekTuBHee, Yem CTaHOapTHble
3MNEKTPOYCTAaHOBKM C NapoBbIMK TypOMHaMW. lMocne nony4vyeHuss Bogopoda €4UHCTBEHHLIMU
NoBOOYHBLIMKU NPOAYKTaMM TOMIUBHLIX SIEMEHTOB ABMSIOTCA TENNOBas aHeprua 1 Boga. Bogopop, kak
npaBuno, nNPoOuM3BOAWUTCA M3 MNPUPOOHOrO rasa C MCMONb30BaHMEM Mpouecca, M3BECTHOrO Kak
pedOpMUHT.

Obwmn KoaDUUNEHT NONE3HOro OEeNCTBUS CUCTEM COBMECTHOIO NMPOW3BOACTBA 3NEKTPUYECKON U
TENmoBOM 3aHeprum gocturaet 3HadveHune oT 85% p[o 90%, a COOTHOLIEHWE TEensoBOW 3HEPrun K
3NEeKTPoaHeprum coctaBnseT 5:4. TonnMBHbIE 3NEMEHTbI MOLLHOCTLIO 1 KBT, NpoM3BOAAT TEMNMOBYIO
3HEPIMI0 U 3MEKTPOIHEPIUIO NSt OOHOKBAPTUPHBIX AOMOB, a 6onblune ycTaHoBKM MoLyHOCTbH 300
KBT, MOryT ncnonb3oBartbcsl, Hanpumep, Ans 6onbHUU. TONNMUBHBIE 3NIEMEHTLI NPEaCTaBNAT cobom
HOBEMLUYIO TEXHOMOTMI0 , U UX BbICOKAs CTOMMOCTb MELLaeT WCMOoNb30BaTh 3Ty TEXHOMOrMKI ANis
OONbLIMHCTBA Cry4YaeB NPOU3BOACTBA SHEPIrMM HA OOBbEKTaX: TOMMMBHbBIE 3NIEMEHTLI MPUMEHSAIOTCS Ha
HeGONbLUOM HULIEBOM pPbIHKE MarsnbiX YCTAHOBOK C BbICOKOW CTOMMOCTbIO 3HEpruu, B CYPOBbIX
YCIOBUSAX OKPY>KatoLLEen cpeabl U B TEX Criydasx, Korga TpebyeTcs 3Heprust BbICOKOro kavyecTsa.

TpureHepauus: Mpu nonHom KI1O cuctembl, Ha 30-50% npeBbiwatowem KO «koreHepaummy»,
TpuUreHepaumsi npeacTaBnseT cobon ogHOBpeMeHHOE NPOM3BOACTBO 3MNEKTPOIHEPIUK, ropsiuet Boabl
W (UNM) napa M oxnaxaeHHo Bodbl M3 ogHOro Buaa Tonnmea *. TpureHepauuoHHas ycTaHOBKa
npencrtaensieT cobol  KOreHepauWoOHHYK YCTAHOBKY C  OOMOMHUTENbHbIMKM  abCcopOLMOHHBIMU
XonogunbHMkaMu Ansi NPOV3BOACTBA OXNaXXOEHHOW BOAbl C UCMONb30BaHWEM TEMMOBOW 3HEPIruu,
KoTopasi OObIYHOW KOreHepaumOHHOW YCTaHOBKOW He Wucnonb3dyetcs. YacTb TpureHepauMoHHbIX

48 o o o
EBponenckaa accoumauma nNo NPOABUMKEHUIO COBMECTHOTO MPOM3BOACTBA 3/IEKTPUYECKOM W TensioBOM 3HEpruu,

http://www.cogeneurope.eu/
* www.polysmart.org duHaHcMpyeTca B pamkax 6-oit basosoit nporpammbl EBponeiickoro Cotosa
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YCTaHOBOK CMOCOBCTBYET YCTOMYMBOW paboTe 3MeKkTpoceTel B TEYEHME XapKuMX NETHMX MecsLEeB.
YacTb XONMOAWMbHOW Harpy3ku nepefdaeTcsi M3 3MEeKTpoceTel B ra3oBble CeTW. OTO MNOBLILWAET
cTabunbHoCcTb paboTbl anekTpoceTen, ocobeHHo, B cTpaHax KxHow EBponbl, roe netom umerot
MECTO 3Ha4MTeNbHbIE NMNKOBbIE HArpy3Ku.

TpureHepauuoHHble ycTaHoBkM MoryT obecneuuBatb Kl cuctembl, npeBbiwatowmn 90%. B
OOMOJSIHEHME K 9KOHOMWYECKOW BbIFOAE M NPeuMMyLLecTBaM, TPUreHepaunoHHbIE YCTaHOBKWU CHUXaloT
06beM UCNONb30BaHUA MNEPBUYHBIX WCTOYHWKOB 3HEPrMM U, MO CPaBHEHMIO C OObIYHBIMU
3ANEKTPOCTaHLMAMM, CNOCOOCTBYIOT 3HAYUTENBHOMY CHUXKEHWMIO BbIOPOCOB B OKpYXaloLlyl cpeay
NMapHMKOBLIX ra30B, TakUX Kak ABYOKUCH yrrepoaa.

4.5. UeHTpanu3oBaHHOe TennocHabxeHue / xonogocHabxeHne u coBMecTHoe NMPOU3BOACTBO
3NIeKTPUYECKON U TEMJSIOBOM 3HEpPrum

CeTn ueHTpanM3oBaHHOro TennocHabxeHnsa n xonogocHabxeHuns (LITX) npegoctaBnsioT XOpPOLUYO
BO3MOXHOCTb Ana pa3sutua TIC.  OcHoBHas wuges, Ha KOTOPOW OCHOBAHO COBpPEMEHHOe
LeHTpannsoBaHHoOe TennocHabxeHve, 3akmn4vaeTcs B MNOBTOPHOM MCMOMb30BaHWM TeX W3MULIKOB
TENMOBOW 3HEepruu, KOTopble B MPOTMBHOM cryyae Obinn Gbl NOTEPSHbI; 3TU M3MWLLKM NOSABASIOTCA
npu MPOWM3BOACTBE 3MEKTPOSHEpPrun, MWCNonb3oBaHWM TomnuBa W GuoTonnmBa, M pasHbiX
NMPOM3BOACTBEHHbIX npoueccoB  (PucyHok: PasnuuyHble pecypcbl, UCMONb3yemble B CUCTEMAXx
LEeHTpPann3oBaHHOrO TennocHabxeHns un xonogocHabxenus). UTX ¢ TOC moryt obecneumnBaTb
OBOWMHYIO BbIrOdY, KOTOpas 3akniovyaeTcd B CHWKEHUM pacxogoB W OKasaHWW BRAWSHWUS  Ha
NMpOu3BOACTBO 3MEKTPO3Heprnm u Tenna. LleHTpanusoBaHHoe xonogocHabxeHwue npegocTasnset
Takyl0 Xe BO3MOXHOCTb 00e3yrnepoXuBaHUs CUCTEMbl XOMOAOCHabxeHus. 3T npenmyllecTsa
CBSA3aHbl C TEM, YTO Takve YCTAHOBKM SABMAIOTCS MO CBOEW NpUpoae 9HeprodddeKTVBHbIMU, U OHU
NPOW3BOAAT SHEPIUNIO TaM, rge oHa HyxHa. [NpenmyLlecTBa BKIOYAIOT:

e 3HauuTenbHoe NoBbiWeHNe 3PHEKTUBHOCTU UCMOMNb3OBaHNA AbIMOBLIX ra3oB (CM. PUcCyHOK:
TennoanekTpocTaHUMs 1 OTAeNbHOe NPON3BOACTBO TEMNNa U aNeKTpuyecTsa);

e  CHwmxeHune BblbpocoB CO, 1 Apyrux 3arpsasHALWLMX BELLECTB;
e  CHWxXeHue pacxooB Ans noTpedbuTenei aHepruu;
e YMeHblUeHMe NoTPeBHOCTM B CETAX Nepenayn 1 pacnpeneneHus;

e [lpenmyLlecTBEeHHOEe WCMOoMNb3oBaHMEe MECTHbIX 3HEePropecypcoB (B 4acTHOcTM, Grnarogaps
MCNOMb30BaHUIO OTXOAOB, GMOMAacchl, reoTepmarnbHbiX pecypcoB B cucTemax LITX),
obecneymBaloLLMX Nepexod Ha HMU3kue BbIGpOCHI yrnepoda B Oyayluem.

Bnarogaps nosbiweHWi0 3(EKTUBHOCTM 3HEpProcHabXeHns 1 NCNofb30BaHUIO OTXOAALEro Tenna u
BO30OHOBNSAEMbIX 3HEPreTUYEeCKUX PECYpCOB C HU3KMM copepxaHuem yrnepoga, TAC, ocobeHHo,
BMeCTe C CMCTeMaMW LEHTpanu3oBaHHOro TennocHabxeHusa n xonogocHabxenns (LTX), asnsawoTca
BaXKHOW YaCTbi0 HaLMOHamMbHbIX N perMoHanbHbIX CTpaTernin Mo CHXeHuto Bbibpocos NI,

W3numex VYnpasienue Oyucrka
Teria u OTXOZaMH 6GuoTOILIHBA buorommso
XxoJ101a
Koren,
npomsBoAAIHIA 13
TOC na TOPIOYHX
HCKOTTAEMOM BO300HOBIISIEMBIX
DJICKT] HEPIusi ECYPCOB TOJIILKO
DIIeKTpOsHE] pecyp
TOIUJIMBE
it 5 TOC DJeKTpOsHEpTHs
Tpupoanoe
TIpombiuuiennas / TEIJI0 / X001

KOMMepyecKas
mukpo TOCa

Cripoc Ha TEMIo M XOJIO/ B MPOMBIIITIEHHOM, KHJIOM,
KOMMYHAJIbHOM MIIH CENTbCKOXO03iCTBEHHOM CEKTOpe

PucyHok: PasnnyHble pecypchl, UCMofb3yeMble B CUCTEMAX LIeHTPanM30BaHHOIo TENNocHabXXeHus 1
xonopocHabxeHus™

50 o
EBpOI'IeMCKOE Tenno U 3N1eKTpoaHeprua
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B Tabnvue npeacraeneHa 6onbliasi YacTb TUNOB NpuMeHeHus TOC ansa NpOMBbILLIIEHHOrO CeKTopa,
KOMMep4yecknx [ ydpexgeHdyeckux 3gaHun un LTX. YcoBepLleHCTBOBAHME TEXHOMOrMYECKNX
pa3paboTok NpmBeno K nosiBneHuto manbix TOC ¢ MeHbLUE CTOMMOCTbIO, MOHWXKEHHBIMW BbIBpocamu

N 60MnbWMMN BO3MOXHOCTSAMU aganTauuu.
ana  MarlnbiX YCTaHOBOK B MNPOMbIWIIEHHOM W y4dpeXaeHYeCKOM CeKTopax,

NHTEerpupyoTcs B cuctemsl LITX.

B pesynbTate, cuctembl TAC Bce valle WCNOMb3yTCs

n OHM BCe 4Yaule

Ta6bnuua: CsogHas Tabnvua npumeHeHnss TOC ansg  NPOMBLIWSIEHHONO  CEKTopa,
KOMMep4eckoro / ydpexaeH4deckoro cektopa n LITX.
XapakTepucTtuka TOC — npombiwneHHbIn cekTop | TOC — kommepyeckun | LleHTpanu3soBaHHOe
/ yypexaeH4Yeckun | TenriocHabxeHne U
ceKTop xonopocHabxeHue
OB6blYHblE Xumunyeckasi NPOMBbILLIIEHHOCTb, Nerkasn Bce 3paHusa B
noTpebuTenu LLenntonosHo-6ymaxHas MPOMBILLIEHHOCTb, npegenax TennoceTu,
NPOMbILWNEHHOCTb, OTpacin FOCTUHWULbI, 6OJ'IbHI/ILI,bI, BKno4asa O(bVICHbIe
NPOMbILNEHHOCTU C BbICOKOM KpynHble ropoackue 30aHu4,
cTeneHblo nepepaboTku (nuwa, ou1cHble 3aaHus, OfHOKBapPTUPHbIE
TEeKCTunb, nec, MVIHepaJ'IbI), CEeNbCKOXO3ANCTBEHHbIE AomMa,
nMBOBapeHHasi MPOMbILLNEHHOCTb, | NPeanpuaTUs YHUBEPCUTETCKME
KOKCOBbIE Meuun, rOpPOAKK, aapomnopThl,
CTEKNONMaBuIbHbIE Neyu, npeanpusTns
HedTenepepabaTbiBatoLLme
YCTaHOBKMU
Ypob6eTtso YMepeHHoe - Bblcokoe | Huskoe — ymepeHHoe Bbicokoe
WHTErpnupoBaHus ¢ (ocobeHHo, MOTOKM
BO300OHOBMNSAEMbIMU NPOMbILLNEHHbIX BTOPUYHbIX
WCTOYHMKaMW SHEPIM | 3HEPropecypcoB)
N BTOPUYHBIMU
3Hepropecypcamu
YpoBeHb Temnepatypbl | Bbicokuii Oor HU3KOro no | Ot HW3KOro ao
cpefHero cpeaHero
CraHpgapTHas 1—-500 MBT, 1 kBT, — 10 MBT, Tlobas

MOLLUHOCTb CUCTEMBbI

CraHpapTHbIN
reHepaTop aHeprum

Mapoas TypbuHa, rasosas
TypbuHa, nopLiHeBoOn ABurarternb
(BOCNnameHeHne oT cxaTus), n
KOMOVHMPOBAHHbIN LMKI
(cnctembl 6onbLUen MOLLHOCTH)

MopLHeBon gsuratens
(MckpoBoe 3axuraHue),
asuratenu CtepnuHra,
TOMMNUBHbIE 3NIEMEHTHI

N MUKPOTYPOMHBI

MapoBasi TypbuHa,
raszoBas TypbuHa,
YCTaHOBKa CXUraHus
0TX0[0B, Naporasosas
TypbuHa

UcTtouHnk aHeprum [/ | Jlo6oe xunpakoe, razoobpasHoe YKungkoe vnn | Jlroboe ToNnMBO
TONNMBO unu TBEpOOE TOMNIUBO; rasoobpasHoe TonnmMBeo

oTX0AsILUME ra3bl NPOMbILLNIEHHbIX

npoLeccoB (Hanpumep, rassbl

OOMEHHbIX Neyew, oTxoasLwme

rasbl KOKCOBbIX Neyew)
OcHOBHbIE MpOMBILLINEHHOCTb KoHeuHble Bkntouas
notpeburenu (3HeprocucTembl) notpebutenn M | aHeprocepBUCHbIE

NHXeHepHble ceTn

KOMMaHUN MECTHbIX
HacerneHHbIX MYHKTOB,
MEeCTHbIE 1
HauMoHanbHble
00BbeKTbI U
NMPOMBbILLIIEHHOCTb

MpaBo cobCcTBEHHOCTU

CoBMecCTHble npeanpusaTus /
TPeTbsi CTOPOHA

CoBmecCTHbIe
npeanpuatua / TpeTba
CTOpOHa

OT nonHom YyacTHoW oo
NorHon o0 ecTBEHHON
M YyacTUYHOW YacTHOW /
obLecTBeHHON,
BKMoyas
KOMMYHaslbHble
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Cnyxobl,
NMPOMbILLIIEHHOCTb U

MYHULMNAnUTEThI
Xapaktep Tennoson / | B 3aBucumocTtu ot notpebutens u | B 3aBucumoctn  oT | ExxegHeBHble "
ANEeKTpU4ECcKomn npouecca notpeburens Ce30HHble konebaHwus,
Harpysku cMmsAryaemble CUCTEMOM

ynpaBneHns Harpyskon
M aKKkyMynupoBaHus
TEnnoBown 3Heprum

B 6onblwimnHCTBE cny4daes, pewweHne o6 yctaHoBke TOC B KadecTBe YacTu cuctembl LITX 3aBucut ot
TEeX Xe CaMblX (PakTOpoB, YTO WM ANS MPOMBIIIEHHbLIX YCTAHOBOK, BKIOYas: NMepuog W Xxapakrep
TENsoBOW Harpy3ku, Hanuyme TonnMBa Y BO3MOXHOCTM 3KOHOMHOIO MCMOSb30BaHMWS 3MEKTPO3HEPIUN.
OpHako NMAOTHOCTb HaceneHusl Takke SIBMsSieTCs BaHbIM (PakTopoM, Tak kak ans cuctem LTX
TpebyeTcs 60MbLLOV OAHOBPEMEHHbBI CNPOC Ha 06orpes NoOMeLLeHUn / KOHANLMOHMPOBaHME BO3ayXa.
OTO ABNSAETCH BaXHbIM M3-32 HEOBXOAMMOCTUN COKPALLEHWUS PpacCTOSHUS TPAHCMOPTUPOBKN TEMNIOBOW
3HEPrMN U BbICOKOW CTOMMOCTW YCTaAHOBKM CUCTEM pacnpegeneHuws Tenna. B ctpaHax ¢ cambiM
fonbwnM KONMYEeCTBOM [pagyco-AHen OTannMBaeMoro Ce3o0Ha WMeeTcs TeHaeHuus Kk OGonee
LUMPOKOMY MPUMEHEHUIO LIEHTPanu3oBaHHOIO TenmnocHabxeHns.  Kpome TOro, u3-3a BbICOKMX
KanutanbHbIX 3aTpaT Ha 3Tu cucTembl, ansa LUTX npu okasaHum ycnyr Tpebyetcsi 6onee BbICOKWN
YPOBEHb Yy4acTUS MECTHbIX OpraHoB Bnactu. B pesynbtarte, cuctembl LITX MOryT HaxoguTbcsi B
COBMECTHON COGCTBEHHOCTW, HO (PUHAHCMPOBATBLCS FOCYAAPCTBEHHBIMU U (MNM) MYHULMMATNBHBIMA
opraHamu Bnactu. K LeHTpanvM3oBaHHOMY XOMOLOCHAOXEHWIO MOCTOAHHO YBENWYMBAETCA WHTEPEC,
Kak anbTepHaTMBHOMY BapuaHTy OObIYHbIX CUCTEM KOHOWLMOHWPOBaHMSA BO34yxa, paboTalwowmx oT
3NEeKTPOo3Heprnn unu rasa. bnarogaps Mcnonb3oBaHUIO PECYPCOB, KOTOPbIE B MPOTUBHOM Crlyyae He
ncrnonb3oBanuceb 6bl BOBCE MM MX UCMOMb3oBaHWe Bbinio Bbl CONPSHKEHO C TPYAHOCTAMMU, CUCTEMBI
LEeHTpann3oBaHHOro xornogocHabxeHns obecneunsaoT apdekTuBHocTb B 5-10 pas n5peBb|marou.|,y+o
3appekTMBHOCTL TpaaULMOHHOIO obopyaoBaHus, paboTawowero or :arleKprLleCTBa1 OHun moryt
cnocobcTBOBaTL NPeAoTBPALLEHMNIO NMUKOBbLIX INEKTPUYECKMX Harpy3oK BO BPeMsi XONMOAHOMO CEe30Ha,
obecneuynBasi 3KOHOMUIO CPEACTB U NMPenMyLLIEeCTBa HAAEXKHOCTW.

[JononHuTtenbHbIe pecypchbi:

4. EBponevickas accoumauus no npoaBMXeHUo COBMECTHOIO NPOM3BOACTBA 3NIEKTPUYECKON 1
TennoBown aHepruu, http://www.cogeneurope.eu

5. Ha cante npoekta CODE (www.code-project.eu) onybnvkoBaHo «PykoBOACTBO NO CUTYaLMOHHBIM
nccrnegoBaHMsiM COBMECTHOMO NPOU3BOACTBA ANIEKTPUYECKON U TENNOBOW 3Heprumy, 2011 r.,
KOTOpPOE MOXHO 3arpy3unTb cO CTpaHuubl hitp://www.code-project.eu/home/latest-news/new-
cogeneration-case-studies-handbook/

6. [Mybnukauns MOA «CoBmeCcTHOE NPOU3BOACTBO SMEKTPUYECKON N TEMNNOBOWN IHEPTUN U
BO30OHOBNSIEMbIE UCTOYHWUKU 3HEpruun: Peluerns ana 6yaywero ¢ SHEprmen ¢ HU3KUM
cogepxaHuem yrnepoga», 2011 r.
http://www.iea.org/publications/freepublications/publication/name,3980,en.html

7. My6nukaums M3A «CoBMeCTHOE NPOU3BOACTBO 3MEKTPUYECKON N TEMINOBOW 3HEPTUN U SHEPTUSA
LeHTpann3oBaHHbIX cuctem», 2009 r.
http://www.iea.org/publications/freepublications/publication/name,3805,en.html

8. MMyb6nukauns M3A «CoBMeCTHOE NPOU3BOACTBO TEMOBOW U 3MeKTpUYeckon aHeprumny, 2008 r.
http://www.iea.org/publications/freepublications/publication/name,3769,en.html

9. OrtyeT 13 NpoekTa, NoAAePKMBAEMOro NporpaMMon «YMHas aHeprusa ans Esponbi»
«YpgosneTBopeHue notpebHocTer B oxnaxaeHun JIETOM nytem npumeHeHus TETMJIA yctaHoBoK
COBMECTHOTO NMPOMN3BOACTBA 3NeKTpM4eckon 1 Tennosou aHeprumy» (JIETHEE TEIJIO) http://eaci-
projects.eu/iee/page/Page.jsp?op=project detail&prid=1746&side=downloadablefiles
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5. TOMNUBHbIE SNEMEHTbI

B HacTodwen rnaee npuBeaeHoO onncaHune TEXHONOrMn TOMJIMBHbIX 3JIEMEHTOB AJ1Ad NMPOM3BOACTBa
SNIEKTPO3HEPInN, KOTOopoe TpaanUuNOHHO ObINIO  AOBOJSIBLHO 3arpA3HALLWMM  npoueccomMm. Kpome
SNIEKTPO3HEPINN, TOMITMBHbIE 3NNEMEHTbI NPON3BOAAT BOAY, TEMJIOBYHO SHEPINIKO U, B 3aBUCUMOCTU OT
MCTOYHUKKa TOMNNMBa, He3Ha4nTesrnbHOe KONMM4eCTBO ABYOKMCK a30Ta U OApYyrmux Bbl6pOCOB.

5.1. TexHonorusi TONAMBHbIX 3JIEMEHTOB

B otnvune oT gBuratenem BHYTPEHHEro cropaHvus unu TypbuH, paboTawowux Ha yrne / rase,
TOMNSMMBHbIE 3NIEMEHTbI HE CXUraloT TonnmMeo. OHM Npeobpa3oBbIBAOT XMMUYECKYIO 3HEPTUIO TOMMMBA
B 3NIEKTPUYECTBO NPY MOMOLLW XUMUYECKON peakumu. [1o3ToMy TONNMBHBIE 3NIEMEHTBI HE NPOU3BOAST
BonbLIOro KoNMYecTBa MNapPHUKOBLIX rA30B, BbLIAENSAOLWUXCA NPU CrOpaHWM TOMNMBA, TaKMX Kak
asyokuce yrnepoga (CO,), metaH (CH4) n oknuch aszota (NOx). BeiGpochl 13 TONNMBHBIX 3rIEMEHTOB
npeacTasnsaoT cobor Boay B hopmMe napa v HU3KME YPOBHU ABYOKMCK yrnepoaa (unu xe Bbibpocos
CO, HeT BOODLLE), ecrnn B KayecTBe TONMMBa ANS SNEeMEHTOB Ucnonb3yetca sogopon. Kpome Toro,
TOMNMNVBHbIE 3MNeMeHTbl paboTaloT 6eclyMHO, MOTOMY YTO OHW He BKMIOYalT LUYMHbIE POTOPbLI
BbICOKOrO AaBfeHns 1 Npu NX 3KCnyaTaumm OTCYTCTBYHOT LUYMbI BbIXMOMHbIX ra3oB U BUbpauums.

TonnuBHbIN 3anemMeHT npeobpa3oBbiBaET XUMWYECKYID 3HEPruio TONMMBa B 3NEKTPUYECTBO Npu
MOMOLLUY XMMWYECKOWN peakuum C KUCMOPOAOM MM OPYrMM OKUCHSIIOWMM BeLLeCTBOM. TOMMMBHbIE
3MeMeHTbl COCTOSAT M3 aHoda (oTpuuaTenbHas CTOPOHa), KaToda (MONoXuTenbHas CTOPOHa) U
3neKkTponuTa, KOTopbin obecneunBaeT nepemeLleHme 3apsagoB Mexay ABYMS CTOPOHaMM TOMSIMBHOIO
anemeHTa (PucyHok: [MpuHUuMnManbHas cxema TONMMBHBLIX 3NIEMEHTOB). ONEKTPOHbI NepemMeLLaTes
OT aHoAa K KaToAy Yepes BHELUHWIA KOHTYp, CO34aBasi ANeKTpM4ecTBO MOCTOSAHHOIO Toka. B cBAsu ¢
TEM, YTO OCHOBHbIM OTfIMYMEM pPasHbIX TUMOB TOMMUBHbLIX 3MEMEHTOB SBMSETCH 3NEeKTPOnuT,
TOMMVBHbIE  3MEMEHTbl  MoApasfensloTcs  No  TUNy  MUCMONb3yeMoro  anekTponuta, T.e.
BbICOKOTEMMEpPaTYypHblE 1N HU3KOTeMMepaTypHble TonnueHble anemeHTol (T3MM, MNMMT3). Bogopog
aBnseTca Haubonee pacnpoCTpaHEeHHbIM TOMMAMBOM, HO WMHOr4a Takke MOryT WCMNofb30BaTbCs
yrneBoaopoapl, Takne kak NMpupoaHbIN ra3 u cnupTel (T.e. MeTaHon). [JononHuTensHyo nHpopmauuio
O TONNMBHbIX 3neMeHTax, paboTalwmx Ha NPUPOAHOM ra3e CM. B pasgene 5.3 HacTosLiero
PykoBoacTea. TonnvBHbIE 3NeMeHTbl OTNNYAKTCA OT akKyMyrnsTOpOB TeM, YTo ANns Hux Tpebyetcs
MOCTOSIHHBIA MCTOYHMK TOMMMBA M K1crnopoda / Bosgyxa AN noaaepXaHus XMMUYECKON peakuun, u
OHV NPOU3BOAAT INIEKTPOIHEPIMIO A0 TEX MOP, NOKa MX Nogava OCyLlecTBAseTcs.

Tonmno: npupobiii
ras, yronbusii ras,
Groras wamn nozopot

# = < DJIeKTPOJIUT = ™

Pl DIIEKTPHIECTBO

PVICyHOK: rlpVIHLLVII'IVIaJ'IbHaFl cxema TOMnMnBHbIX CBJ'IeMeHTOB52

TonnueHble 3NeMEHTbI UMEIOT CrieayLLMe NPENMYLLECTBA NO CPABHEHWUIO C 0BbIYHBIMU NCTOYHUKAMU
SHEPrUN, TaKUMM KaK ABUraTenn BHYTPEHHETO CropaHust Ui akkyMynsiTopbl>:

e TonnuBHbIE 3NIEMEHTLI UMET bonee BbICOKYHO Sd)(beKTI/IBHOCTb, 4yem amseribHble nnm
ra3oBble gBUraTenun.

e  BONbLWMHCTBO TOMMMBHBIX 31eMEHTOB paboTaeT 6eCLyMHO, eCnu cpaBHUBATb KX C
ABUraTtensimMu BHyTPEHHero cropaHus. o3Tomy OHV NpUrogHbl Ans 34aHWn ¢ ocobbiMum
TpeboBaHuaMU, Hanpumep, 6ONbHULIbI.

*2 http://energy.gov/fe/why-sofc-technology
** http://www.fuelcelltoday.com/about-fuel-cells/applications/stationary
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e TonnuBHbIE 3NEMEHTLI HE MPUBOASAT K 3arpsi3HEHUIO, BbI3bIBAEMOMY CXKUIaeMbIM MCKOMaeMbIM
TOMSIMBOM; HaNpUMep, MOBOYHEIM NPOAYKTOM TOMSIMBHbLIX 3NIEMEHTOB, paboTatoLmX Ha
BOZAOPOAE, ABNSETCS TONbKO BoAa.

. Ecnu BOOOpPOA noJjiydaeTCa B pe3yJibTaTe 3J1eKTpoJin3a BOAbl, obecneunBaemMoro
BO306HOBNSAEMbLIM UCTOYHNKOM QHEpPrmn, To Npu NCnosib3oBaHMn TOMMNBHLIX 3J1EMEHTOB
I'IapHI/IKOBbII7I ra3 He BblaendeTcd Ha NpoTAXXeHU BCero umukna.

e [Ing TONNMBHBIX 3N1IEMEHTOB He TpebyeTcst 06bIYHOE TONNNBO, Takoe Kak HeddTb UMK ras,
NO3TOMY MOXHO M306aBUTBLCHA OT SKOHOMMYECKOW 3aBUCMMOCTM OT CTpaH-NponsBoguTenen
HedpTM 1 ob6ecneunTb BOnbLLY 3HEPreTnyecKkyto 6e30nacHoCTb.

e TonnuBHbIE 3NIEMEHTbLI HE 3aBUCAT OT 3HepI'OC€Tel7I, TakK Kak BOAOpPO4 MOXeT Npon3BognTbCA
B Ntobom mecTe, rge ectb Boaa u ANEKTPOIHEPIUNA, N MOXET pacrnpenenAaTbCda npon3sogmnmoe
TOMNNMBO.

L] I'Ipw npUMeHeHNn CTauMOHAPHbIX TOMMMUBHBLIX 3J1IEMEHTOB AJ14 NPOMN3BOACTBA SHEPINN B TOYKE
I'IOTpe6J'I6HVIFI MOXHO MUCMNoJib30BaTb AelUeHTpalim3oBaHHble 3HEProceTn, KOTopble
noTeHuManbHo sBMATCA 6onee cTabuUbHbIMU.

e HuskotemnepaTypHble ToNnNuBHbIE anemeHTbl (TOMNM, NMT3) UMEOT HN3KNA YPOBEHb
nepegayu Tenna, 4To genaet nx ngeanbHbiMy AN PasfnmMyHOro NPUMEHEHUs.

e TonnueHble aneMeHTbl C bonee BbICOKOW TeMNepaTypon NPON3BOAST BblICOKOKAYECTBEHHYIO
TEXHOMNOrMYECKYI0 TEMMOBYI SHEPTNI0 BMECTE C ANEKTPUYECTBOM, U OHM XOPOLLO MOAXOAAT
ANsa KoreHepauumy (Takol kak COBMECTHOE NPOM3BOACTBO TEMMOBOW U 3NEKTPUYECKON SHEPrnn
ANSA XWrbIX AOMOB).

e Bpewms paboTbl 3HaunTenbHo 6onblue, Yem BpeMs paboTbl aKKyMynATOPOB, TaK Kak Ans
yBenuyeHns BpemMeHn paboTbl TpebyeTcsa ToNbKo Bonbluee KonMyecTBo TONNuBa, a
noBbILEeHNe NPON3BOANTENBHOCTN YCTAHOBKM He TpebyeTcs.

e B 0oTnMuYMe oT akKyMymnsiTOPOB, TOMMMUBHbIE SMEMEHTbI UMEIT «3DEKT 3aNOMUHaHKS» NPU UX
3anpaske.

e  TexHu4yeckoe O6CJ'Iy)KVIBaHI/Ie TOMJIMBHbIX 3JIEMEHTOB ABJIAETCA NPOCTbIM, TaK Kak OHMN He
NMeroT 6oNbLUMX NOABWMXHbBIX YacTen.

5.2. OCHOBHble BUAbl NPUMMeHeHUsA

Ona npon3BoACTBa 3JIEKTPO3SHEPrnn B TOMMMUBHbLIX 3N1€MEeHTax MOXeT MNMPUMEeHATbCA ra3 HU3KOro
Ka4yeCTBa C MYCOPHbIX CBalloOK WM U3 YCTAHOBOK OYUCTKM BOObl; MNMPpU 3TOM Bbl6pOCbI MeTaHa
SABMSAOTCA HU3KUMWU. TONSMMBHbIE 3NIEMEHTHI TaKkKe MCMOJIb3YKOTCA B Ka4YeCTBe UCTOYHMKOB 3HEpPrun
ana  TPaHCNOPTHbIX CpeacTB, TakKuxX Kak aBTOMOOMNMK, aBTO6beI, Norpy3yukun, netatelibHble
annapartbl, J1OOKU U MOTOUWKIbI.

MpousBoacTBO 3Hepruu: TOMMNMBHbIE 3fIEMEHTbI UCMOMb3YIOTCA B KayecTBe MNEepBUYHBIX W
pe3epBHbIX MCTOYHWKOB 3JHEPrum Afs KOMMEPYECKMX, MPOMbBILIIEHHbIX M XWUMbIX 30aHUA W B
yOaneHHbIX UM HeJOCTYMHbIX MecTax. Cuctema TOMMMBHOMO aneMeHTa, paboTatollas Ha Bogopoae,
MOXET ObITb KOMMNAKTHON U NIErKOM U HE UMEeTb BONbLUMX NOABUMXHBIX YacTen. BmecTe ¢ oTcyTCcTBUEM
ropeHusi, BbllleykadaHHble O0COBeHHOCTM obecneymBatoT BO3MOXHOCTb [OOCTUXKEHWUS BbICOKON
HaOEeXHOCTU TOMNUBHbLIX 3nemeHToB. Kpome TOro, B cCUCTEMax 3reKTPOnn3epoB TOMMMUBHBLIX
3MIEMEHTOB HE XPaHUTCH TOMNSIMBO; AN HUX UCMOSb3YOTCA BHELUHWE XpaHunuLa, no3ToMy OHU MOTyT
NPUMEHSITLCS B KPYMHbBIX XPaHUNULLLAX SHEPruun.

KrQ TonnueHoro anemeHTa coctaBnseT 40-60% B 3aBMCMMOCTU OT ero na®. OH MoxerT
yBenuumeatbcs A0 85%, ecnvm noboYHbIA MPOOYKT TOMIMBHBLIX 3IEMEHTOB — OTXOAsLlee Tenno —
oTOMpaeTcs, Hanpuvep, Ans oTonneHnsa 3gaHun. Takum obpasom, nx KM eoiwe K4 TpaguunoHHom
aNeKTpoCcTaHuun, paboTalollenn Ha yrrne, a B KOreHepauWOHHbLIX CUCTEMAX TOMMMBHbLIE SNEMEHTHI
MoryT obecneunBaTb CHUXKEHNE CTOMMOCTU 3HEPrn Ha 20-40%"°.

[ononHuTenbHble pecypcsl:

>4 http://www1.eere.energy.gov/hydrogenandfuelcells/fuelcells/fc_types.html
> http://www1.eere.energy.gov/hydrogenandfuelcells/pdfs/48219.pdf
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1. B ot4yeTre «OkOHOMMYECKOE OOOCHOBaHWE Ans TOMMMBHBLIX 3fIEMEHTOB» (MOArOTOBIIEH
MHCTUTYTOM nepenoBbiX TexHonorui B BawwuHrtoHe, okpyr Konymbus, m ydacTHMKamu
lMporpaMmbl  TEXHONOMMMN  TOMSIMBHBLIX 3NeMeHToB  MuHucTepctBa 3Hepretukm CLUA)
npeacraBneH 0630p MPaKTUYECKOrOo MPUMEHEHUS TEXHOJOTMM  TOMMMBHBIX 3NIEMEHTOB.
http://www.fuelcells.org/uploads/BusinessCaseforFuelCells.pdf

2. B pamkax npoekta «3HepreTunyeckas uHuumatmea octpoBa CToapT» TOMMBHbLIE 3NIEMEHTDI
npuUMeHstoTca Onst obecnedyeHnss MONHOro 3NeKTPoCHabXeHUs OOBbEKTOB, KOTOpble He
NnoaKItoueHbl K aHeproceTu.  http://www.siei.org/fuelcell.html

KoreHepauusa: 3OHepretuyeckasi cuctema Xunbix OOBEKTOB Ha OCHOBE TOMMMBHBIX 3MEMEHTOB
SBNAETCA OAHOW M3 CYLIEeCTBYIOLMX TEXHONOrMm KOMOMHMPOBAHHOIMO NPOM3BOACTBA Tenma Wu
ANEKTPOo3Heprum manow mowHoctn (Murkpo T3AC) unm NpomsBoACTBa SHEPrUU Manon MOLLHOCTM.
TonnmBHbIE 3NEMEHTbI ANS XWUMbIX 1 KOMMEPYECKUX OOBEKTOB Marnoro pasmepa NpUMEHSIOTCS Ang
yAOBIETBOPEHMS NOTPEOHOCTEN B 3NEKTPUYECKOW W TEMNOBOW 3HEpPruu, BblpabaTbiBAeMOW OOHOW
cMCTEMOWN. TexHOMNorus TOMMMBHbLIX SMEMEHTOB B KOMMAKTHbIX CUCTEMax MWCnonb3yetcs Ansi
npeobpasoBaHusA NPUPOSHOro rasa, NnponaHa u, HakoHeLl, BoToNMNMBa B 3NEKTPUYECKYIO N TEMMOBYIO
3HEPIMIo C BblAeneHnem AByokncu yrnepoga (u HebornbLioro konuyectsa NOX) B kadecTBe BbIOPOCOB.

Cuctema MOCTOSHHO MNPOW3BOAWT  SMEKTPOSHEPrvi; €e  W3NUWKW NPOAAlTCA  SHEeproceTaM.
OpHoBpemMeHHO, cucTtema npov3BOAMT FrOpsSYMn BO34yX U Body uM3 oTxogsuwero Tenna. OTxogsuiee
TEeNno M3 TOMMMBHbLIX 3MEMEHTOB FETOM MOXeT HanpaBnsaTbCsa NPsSMO B 3eMmno, obecneyuBas
OOMONHUTENbHOE OXMaXKAeHWe, a 3MMOW — nogaBaTbCs HEMnoCcpeAcTBEeHHO B 3AaHme. MowHocTb
Mukpo TOC Ansa Xunoro cektopa v MarnbIx NpeanpuaTuii 06bIMHO COCTaBNSET MeHee 5 kBT,

TonnuBHblIE 3MEMEHTbI ANA KWMULHOIO CEeKTopa SBMSIOTCA anbTePHATUBHOW 3HEpPreTUYecKom
TEXHOMOrMen, Kotopas noBbllWaeT 3PEPEKTUBHOCTL MNyTEM OOHOBPEMEHHOINO MPOM3BOACTBA
3NEKTPUYECKON U TEMMOBOW SHEPIMN OAHOW YCTAaHOBKOW, PaCMONOXEeHHOW HEMOCPEACTBEHHO B AOME.
OTO No3BOMAET XWMOMY OOMY CHwXaTb oOuiee notpebneHue muckonaemoro TOMMMBA, yMEHbLUaTb
BbIOPOCHI yrnepoaa u cHmkaTb 00OLLY0 CTOMMOCTb KOMMYHarbHbIX YCAYr; MpU 3TOM yCTaHOBKA MOXET
paboTtaTtb 24 yaca B CyTKW.

JononHuTtenbHbIN pecypc:

1. Tpvmepbl NPaKTUYECKOTO NPUMEHEHUS TEXHOMOMMIA TONMMBHBIX 3NIEMEHTOB MOXHO HaiTy,
nepengsa no cnegyoLwen ceoiske:
http://www1.eere.energy.gov/hydrogenandfuelcells/applications.html. Mpumepbl kacatoTcs
crneumanbHbIX TPAHCMOPTHBIX CPEACTB, aBapUUHOrO PE3EPBHOMO NUTaHWS U NEPBUYHON
3MEKTPOSHEPIUM AN KPUTUYECKUX Harpy3oK.

5.3. TonnuBHbIe anemMeHThI, paboTalolme Ha NPUPOSHOM rase

Hanbonee pacnpocTpaHeHHbIM TONMMBOM 4151 TONNMBHBIX 3MIEMEHTOB SBNSIETCA BOAOPOA, Tak Kak OH
He npou3BOAWUT BbIOPOCOB BpPeAHbIX 3arpssHsoWmMx BellecTB. OgHaKo MOryT MCMONb3oBaThC U
Apyrve BuAbl TOMMWBA, M TOMMMBHbIE 3MEMEHTbl, paboTakoliMe Ha MPUPOAHOM rase, CuMTalTCSs
9(PEKTUBHEIM  anbTEPHATVBHLIM ~ BapuvaHTOM,  KOrda  MPUPOAHbIA  ra3  [OCTyneH Mo
KOHKYPEHTOCMNOCOOHbIM LieHaM. B TOMNMBHBLIX 3neMeHTax NOTOK TOMMMBa U OKUCIUTENEN MpoXoauT
Yyepe3 aneKkTpoAbl, KOTopble pasfeneHbl 3MeKTPONUTOM. OTO BbI3bIBAET XMMWYECKYH peakuuio, B
pe3ynbTaTe KOTOpPOW NPOMU3BOAMTCSI 3NEKTPOIHEPTUS; NPU 3TOM He TpebyeTcs cxkuraTe TOMMUBO UMK
[06aBnATL TENnoByl 3HEpPruio, 4YTo OOLIMHO MMEeT MecTO Npu  TPaAULMOHHBLIX crnocobax
NPOM3BOACTBA 3nekTpoaHeprun. pu MCNonb3oBaHWM B KayecTBe TOMMMBA MPUPOLAHOINO YMCTOrO
BOJOPOAA, a B KayecTBe OKUCNUTENS KUCIOPOAa, B pe3ynbTaTe peakuuu, Kotopasi NpoucxoauT B
TONMMBHOM 3MemMeHTe, BblpabaTbiBalOTCA BoAa, TennoBasi 3Heprusl M anekTpoaHeprus. [lpu
MCMOMb30BaHUM APYrMX BWMOOB TOMMMBA TOMMMBHbLIE 3MIEMEHTLI BbIAENSAT OYe€Hb HU3KUIA YPOBEHb
BbIGpOCOB 3ArPASHAILMX  BEUECTB M MPOM3BOAAT  BLICOKOKAYECTBEHHYIO  HajexHyto
3MNEKTPOIHEPIUIO .

I'Ipemmyu.l,eCTBa TOMMMNBHbLIX 3J1IEMEHTOB, pa60Ta+ou.u4x Ha npupoaHOM rase, ABndTCA crnegyrwmnMmmn:

56
http://www.cogen.org/ EAMCM3TI

* http://www.naturalgas.org NHTepHeT-CcTpanuia Oblia pa3paboTaHa | 0 JIEPKUBAETCS ACCOMAIMEN TOCTABIINKOB

MPUPOJTHOTO I'a3a; OHa SIBJIAETCS HH(GOPMAIMOHHBIM PECYPCOM O MHOTHX aCMEKTaX MPHUPOIHOTO Tasa.
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lpeumyuwiecmesa 0ns okpyxaroujeld cpedbl — ToNNMBHbIE 3MNeMeHTbl NpeacTaBnsaioT cobon
YNCTbIA MEeTOA MPOM3BOACTBA 3MEKTPOSHEPrMM U3 UCKomaemoro Tonnuea. Mexay TeM Kak
TOMMMBHbIE 3NEeMeHTbI, paboTatolme Ha YNCTOM BOAOPOAE U KUCNOopoae, MPOM3BOAAT TONbKO
BOAY, 3NIEKTPOSHEPIUIO U TEMSIOBYIO SHEPTUIO; APYTME TUMbl TONSIMBHBLIX 3NIEMEHTOB BbIAENSAOT
HUYTOXHO Marioe KOJTIM4eCTBO CEpPHbIX COG,EI,VIHGHI/IVI M 0O4YeHb HU3KUMA YpOBE€Hb [OBYOKUCU
yrnepoaa. OLI,HaKO OBYOKUCb yrnepopaa, BblaendemMada TOMNMUBHbIMU 3NeMeHTaMun, ABNAeTCA
KOHLIEHTPUPOBaAHHON, N €e Nerko MOXHO yAepXumBaTb BMECTO TOro, 4tobbl BbibpacbiBaTbh B
aTmocdepy.

OppekmusHocmpb - TONNUBHbLIE 3NEMEHTbI MPe0oOpa3oBbIBAIOT 3HEPIUO, MMEIOLLYCA B
NCKOMaeMoM TOMIIMBE, B 3IIEKTPOIHEPIUO HAaMHOro 3cddekTnBHee, 4Yem TpaauLMOHHbIE
crnocoObl NMPOM3BOACTBA 3MIEKTPUYECTBA CO CXKMUraHMEM TomnnmBa. IATO O3HA4aeT, 4To OIS
NpOM3BOACTBA OAMHAKOBOrO KOINMYECTBA 3MEKTpoaHeprun TpebyeTcs mMeHble Tonnmea. o
oueHke HaumoHanbHom nabopaTtopum SHEPreTUYEeCKUX TEXHOMOrni % MOTYT BbIMYyCKaTbCs
TONMMBHbIE 3NeMeHTbl (B KOMBUHauum ¢ TypbuHamu, paboTarowmmMm Ha NpupoagHOM rase),
KoTopble 6yayT pabotatb B guanasoHe mowiHoctu oT 1 go 20 MBT, ¢ K 70%. 3tot Krg
HamHoro Bblwe, 4Yem KI1[, KOTOpbI MOXET AOoCTMraTbCsl NpU MNOMOLUM TPaaULMOHHbIX
MEeTOOO0B MPOM3BOACTBA 3HEPrMM B yKa3aHHOM Anana3oHe MOLLHOCTU.

I'Ipouseoacmeo Cc pacnpec)eneHueM - TonnueHble 3NEMEHTDI MOTyT BbINYyCKaTbCA O4Y€Hb
ManblX pa3MepoB; 3TO [MO3BONIAET pa3Mewatb UX B TeX MecCTax, rae Tpe6yech
ANEKTPO3HEPTUA. OT0 KkacaeTcs YCTaHOBOK A5 XWIbIX, KOMMeEpPYECKUX, MPOMBbILLUIIEHHbIX
34aHUA N gaxe Ons TPAHCMNOPTHbLIX CPeacTB.

HadexHocmb - TonnuBHbIe 3NeMeHTbl ABASAIOTCA NOMHOCTLIO 3aKPbITbIMU YyCTponcTBaMn 6e3
MOABWXHBIX YacTel M CIOXHOro MawwuHHOro obopydoBaHus. ITO AernaeT UX HaaeXHbIMU
NCTOYHMKaMW 3IEKTPOSHEPIMK, CNOCOBHbIMK paboTaTb B Te4eHne MHorux 4acos. Kpome Toro,
OHM ABNSOTCA NOYTU BecllyMHbIMY U B6e30MacHbIMW MCTOYHUKaMM ANEeKTPodHepruun. Takke B
TOMMMBHBIX 3MEMEHTax HeT CKa4yKOB JMNeKTpMYecTBa; I3TO 3HAYUT, YTO UX MOXHO
MCcrnonb3oBaTb B TeX CryyasiX, KOraa HyXeH NOCTOAHHO paboTaloLMN, HAaOEXHbIN UCTOUYHMK
3MEeKTPO3IHEPrun.

JononHutenbHble pecypcebl:

1.

MHdopMaLMOHHBIA pecypc 0 TEXHOMOMMSX, MCNOMb3YHLWNX NPUPOAHLIA ras, BKtoyas
TOMNJIMBHbIE 3NIEMEHTbLI, MOXXHO HalTWN Ha canTe, KOTopbI Obin pa3paboTaH K
nogaepxusaetcs Accoumaumnen nocTasLMKOB NPUPOLHOro rasa:; http://www.naturalgas.org
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http://www.naturalgas.org MHTepHeT-cTpaHuua bbina paspaboTaHa 1 noaaepusaeTca Accoumalumein NoCTaBLLMKOB

NPUPOAHOrO rasa, OHa ABnAaeTcAa VIHd)OpMaLI,VIOHHbIM pecypcom 0 MHOTUX acneKkTax NpMpoaHOoro rasa.
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6. CUCTEMbI YNPABJIEHUSI NOTPEBNEHWUEM 3HEPTUU B 30AHUSIX (CYN33)

B HacTosilen rnaBe ONWUCHIBAKOTCA TEXHWYECKME MEpPONpUATUS  ONd  CUCTEMbl  YyNpaBrieHus
notpebneHvem 3Heprum B 30aHUSX; CMCTemMa npefcTaBnseT cobon TEXHWYECKMn cTaHgapT Ans
noBbiWeHNs 3(PAEKTUBHOCTU ynpaBreHnss notpebneHneM 3Heprum B OpraHusauusix, KoTopble
ynpaensaT oHAOM 30aHun (onucaHme npuseaeHo B Yactu | HacToswero pykosoacTtsea, nasa 7.2.6:
WHTerpupoBaHme cucteMbl ynpasreHus notpebrneHvem 3Hepruu, OCHOBaHHble Ha cTaHaapTte I1SO
50001:2011).

3HauuTenbHas YacTb CMCTEM yrnpaBneHust notpebrneHnemMm 3Heprum B 34aHWsAX NpegHasHadeHa Ans
aBTOMaTM3auUM ynpaBneHms prU3n4eckumMmn npoLeccamMmm, CBA3aHHbIMU C CO34aHNEM MUKPOKIMMaTa B
MOMELLEHMSAX, TaKUMW KaK OTOMMEHWe, BEeHTUNAUMS U KoHZuuMoHWpoBaHue Bo3gyxa (OBKB). Kak
npaBumo, B HEW NCMOMb3yeTcst MporpaMMHoe obecnedeHne s ynpasneHns SHepronoTpebnaowmmm
yCcTponcTBamu 1 ob6opyaoBaHMEM; OHO MOXET KOHTPONMpoBaTh Ux pabouyne nokasarenu n co3gaBatb
otyeTbl 0 Hux. CYI33 obecneuynmBaeT WHTErpMpoBaHMe W B3auMoOencTBue 00OpyaoBaHUS,
anekTponpubopoB U YCTPOWCTB 4epe3 ceTb AaT4yMKOB W CPeAacTB ynpasneHud. Takve CYIM3O3
obecneynBaloT OBYXCTOPOHHWUIA MOTOK AAHHbIX MEXAY KOHEYHbIMW MOTpebuTensiMum M KOHEeYHbIMM
YyCTpPOMCTBAMM MOYTM B peanbHOM BpemeHu. OHM obecneyvBalT AUCTAHUMOHHOE YnpaBneHune
3HEpro- U pecypcoemMkMmMu nogcucremamm 3gaHus, tTakumu kak OBKB u ocselyeHue, npy nomoLim
nporpaMmmHoro obecnevyeHuns, pasmeLLeHHOro Ha LeHTpansHon nnatdopme, MiHTepHeT-nopTane unum B
obnake. Paboune nokasatenu CYI33 HenocpeACTBEHHO CBfA3aHbl C KOMMYECTBOM MapameTpoB
koMdopTa, MMEILMMUCA TEXHOMNOTMAMM, TUMOM MCTOYHUKA 3Heprun, notpedbnsemon B 3gaHun. Kak
npasuno, CYN33 BknovatoT:

e JlaTyMkm W CcpeacTBa YyrpaBfieHWs: KOHTPOMMepbl, AaTyuky (TemMnepaTtypbl, BRaXHOCTW,
CTEMEHW OCBELLEHHOCTU, NPUCYTCTBMUS ...) U UCNOMHUTENbHbIE MEXaHW3Mbl (KnanaHbl, pene
...) NS pasnuyHbIX TUNOB NapaMeTpoB. TexXHONorM SaTynMKoB U CpeacTB ynpaeneHus Ans
CVYIN33 obecneumBatoT MHTENNEKTYaNbHYO MarucTparnb, KoTopas coeauHseT obopyaoBaHue,
NOACUCTEMbI 30aHUS U aHanuMTUYeckue CpeacTBa MoOYTM B pearnlbHOM BpeMeHu Ans
nogaepXKaHus akTUBHOW, peakTMBHOM W, WuHOrga, camoobyvawuwencs addeKTMBHON
TEXHOMNOrMYECKON SKOCUCTEMbI 3OaHus. HecmoTpa Ha TO, YTO AdaTyvMkm W cpencTea
yrnpaeneHnsa npeacTaBnalT cobol Hambonee BaxHble aneMeHTbl CYI33, yacto oOHu
ABNSOTCA Hanbonee MrHOPMPYEMbIMU YacTAMU CUCTEMBI.

e OO6opypoBaHue: LleHTpanbHas cuctema OBKB ¢ MeCTHbIMK KOHTpoOnnepamMmu Anst oTAeNbHbIX
Y4acTKOB UNU MoMeLleHnin (Npu pasgeneHuy CroXHOro 34aHus CO MHOMMMU OYHKLUAMU Ha
30HbI) U UeHTpanbHas aBToMaTu3MpoBaHHas naHernb yrnpaBneHus;

e Cuctembl nporpamMmmHoro obecneyeHus: MNporpammHoe obecneyeHne LeHTpanbHbIX CPEACTB
ynpaBneHusi 4N OTAENbHbIX Y4aCTKOB UMM MOMELLEHWI (NPU pa3aeneHnmn Ha 30Hbl);

e Cnyxbbl: KOHTponb Npu MOMOLUM YCTPOUCTB W3MepeHus aHepronoTpebnenusi. KoHTporb
SHEprMM u onpefeneHve MNaHoOBbIX MokasaTenel npeacrasnsieT cobow cbop, aHanus u
cocTaeneHne ot4yeToB 06 MCMONb3oBaHWM aHeprun. Mx ponb B ynpaeneHun notpebneHnem
SHepruy 3aknioyaeTca B M3MEPEHUU U NogaepxkaHun pabounx nokasartenei v onpegeneHun
BO3MOXHOCTEN M CHUXKEHUS| S3HEPronoTpebneHns U CTOUMOCTY.

MpenMyLLLECTBA KOHTPONS SHEPTUW 1 OMPEAENEHNst NNAHOBLIX NoKasaTenem BKIoYaIoT:

e (Ob6ecneyeHne 3KOHOMUN 3HEPIUM U CPEACTB, Kak NpaBurio, Ha 7-12%
e CHWXeHWe BO3AENCTBUSA NCMNONb30BaHUSI SHEPTUM Ha OKPY’KatoLLyo cpeay
e [lpepocTtaBneHve nHpopmaumm o6 SHepPrm AN OLEHKU SHEPTETUYECKMUX NMPOEKTOB U

npwoGpeTeH na HOBbIX YCTAaHOBOK

59 . .
ATEHTCTBO 10 yCTOHUMBO# SHepreTuke Vpnanauu:
http://www.seai.ie/Your_Business/Technology/Buildings/Building_Energy_Management_Systems_BEMS_.html
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e Yny4lleHve NpounakTUYECKOro TEXHUYECKOro 06CyKMBaHUS

e [peaynpexaeHve NoTepb U yny4lleHWe kayecTBa npoaykuum 6rnarogaps NoBbILEHHOMY
KOHTPOI0

[dononHuTtenbHble pecypcbl:

Mpumepbl cnuctem ynpasneHus notpebneHvem aHeprnm B 34aHUSIX MOXHO HalWTu Ha cante AreHTcTea
Nno yCTONYMBOK 3HepreTuke VpnaHamm:

http://www.seai.ie/Your Business/Technology/Buildings/Building Energy Management Systems BE
MS .html
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7. TEXHONOIMMU LEHTPANIU3OBAHHOIO TEMMOCHABXEHUA N XONOOOCHABXEHUA
(uTX)

MpyHUMN  LEeHTpanu3oBaHHOrO TennocHabxeHnss u  (unu) xonogocHabXeHus 3aknyvaeTcsa B
NCMONb30BaHWM LIEHTPaNM30BaHHOW YCTaHOBKM Ansi obecrneyeHuss TEMroBOW 3SHEPruyM BHELLHUX
notpebutenen. SHeprus MoXeT nodaBaTbCA OT KOTMOB, paboTalolmx Ha MCKOoMaeMoM TOMMvBeE WU
Bromacce, OT COMHEYHbIX TEMMOBbLIX YCTAHOBOK, TEMJOBLIX HACOCOB, CUCTEM OXIaXXAeHUs (TennoBbIX
WU KOMMPECCUOHHbIX oxnaguTtenen) wnu TtennoanektpoctaHumn (TOC). Takke BO3MOXHO
KOMOWHMpOBaHWE YMOMSHYTbIX TEXHOMOMUA; OHO AaXe MOXEeT PeKOMeHOOBaTbCs B 3aBMCUMOCTU OT
TEXHOMOIMIN, NCMOMb3yeMOro TONnBa 1 ApYrnx TEXHUYECKNX BOMPOCOB.

MpeumyiectBa aHeproaddekTMBHbIX xapaktepuctuk LITX ocHoBaHbl Ha Bbicokom KCTX
(ko9 PULMEHT CE30HHBIX TEMMOBbLIX XapaKTepucTuK), Onarogaps WHTEHCMBHOW akcnnyaTtauuu
YCTaAHOBKW, BHEAPEHUIO BbICOKO3I(EKTMBHOITO 060pyaOBaHMS, COOTBETCTBYIOLLEN U30NALUN
pacnpegenutensHom cetu u 3d@EKTUBHOM 3IKChnyaTauum U TexHudeckomy obcnyxusaHuio. B
KayecTBe npumepa, KOaMUUMEHT CE30HHbIX TEMMOBLIX XapakTePUCTUK (OnpeaenieHHbIn Kak obLwun
obbemM noctaBnsgemMon TEMnmnoBOW 3HEPrMM MNo OTHOLLEeHW K obuiemMy notpebneHuio nepBUYHOWN
3HeprmM) MoxeT noBblwaTtbea ¢ 0,615 ana wHouBmMAyanbHbIX TennoBbix HacocoB o 0,849 ans
TENMOBbIX HACOCOB CUCTEMbI LEHTpanmn3oBaHHOro TennocHabxeHnsi. KoadhdUUNEHT Ce30HHbIX
TENNOBbLIX XapaKTepPUCTUK abCoOpPOLUMOHHBLIX XONOAMMBHUKOB MOXeT noBblwatbed ¢ 0,54 ans
MHONBMAYanbHbIX abCOPOLMOHHBIX X0noaunbHNKOB 1 KoTnoB Ao 0,608 ans ycTtaHOBOK aHaNOrmM4yHoro
TMNa B CETU LEeHTPann3oBaHHOro TennocHabxenns ™. Tak kak kaxaas ycTaHoBKa paboTaeT B pasHbIX
YCIOBUSIX, ONIS1 OLEHKM NMPOLEHTHOrO0 COOTHOLUEHWSI MOTepb Npu pacnpedeneHnn B cetv U oduero
KA tpebytotca nogpobHble TexHUYeckne ncenegosanns. Kpome Toro, MCNomnb30BaHWE 3KONOTMYECKU
YUCTbIX JHEPreTUYECKUX pPEeCypCcoB, Takmx Kak bGuomacca wunu ConHeyHas 3Heprusi, Mo3BONAT
CHWXaTb BbIOPOCHI co,”

LITX obecneymBaeT BO3MOXHOCTb NyyLLIEN IKCnyaTaumm CyLecTBYOLWNX NPON3BOACTBEHHbIX
MOLLHOCTEW (MCNOMb30BaHNE U3MULLKOB TeMsa He TOMbKO OT NMPOMbILUNEHHbIX NPeanpUsaTUA, HO N OT
COJIHEYHbIX TEMMOBbIX YCTAaHOBOK, MPMMEHSIEMbIX B 3UMHee Bpemsi Ans oborpesa); nMpu 3TOM
CHWXaeTCst NOTPEBGHOCTh B HOBLIX TEMMOBbIX (KOHAEHCUPYHOLLUX) YyCTaHOBKaX.

C TOYKM 3peHMst  MEepCrneKkTMBbl  KanWTanoBMOXEHWA  NpeaycMOTpPeHHast  yaernbHas
NPOVN3BOAUTENBHOCTL (€BPO/KBT) 3HAUMTENBHO CHUXKAETCS Ha KPYNHBLIX CUCTEMaXx LieHTpann3oBaHHOMO
XOnoAoCHabXXeHNs NO CPaBHEHWUIO C UHAMBMAOYANbHBIMU cUcTeMaMu (OAHa Ha kBapTupy). CHkeHne
obbemMa KanuTanoBrioXeHuin oBycrnoBneHo akTopoM OJHOBPEMEHHOCTM U OTCYTCTBUEM
HeobGxogMMocTU B pe3epBHOM obopygoBaHun. Mo oueHke, B ropogax, rge Obifo BHegpeHo
LeHTpanu3oBaHHoe XxoriogocHabxeHune, oblwas ycTaHOBMNEHHas  XONo4ONpPoOuU3BOAUTENbHOCTb
cHu3mnnacb Ha 40%.

CuctemMbl  LEHTpanu3oBaHHOro TennocHabxeHns obecneyvBaloT obwue npeumylecTsa
3HeproacheKTMBHOCTM, BO3OOHOBNSAEMbBIX NUCTOYHMKOB SHEPIMM U CHUXEHUS BblbpocoB CO,, Tak kak
OHW UCMNOMb3ylTCH Ans cbopa M3NULLKOB TEMMOBOW 3HEPrumn, KoTopasi B NPOTMBHOM crny4vae 6binbl 6bl
pacTpadeHa BMyCTYyl: Hanpumep, OT MPOM3BOACTBA 3NekTpoaHeprun (TAC) unu NpoMbILLNIEHHbIX
NMpoLEeCcCcoB B LIEMNOM.

Ons cuctem UEHTpanM3oBaHHOTO XOJIOAOCHabXeHUst MOryT WCMOMNb30BaTbCA BapuaHTbI,
OTIIUYHBIE OT OOBIYHOrO ANEKTPUYECKOTO OXNaXKAEHNSI OT KOMMPECCUOHHBLIX XONOAMITbHMKOB. Pecypchl
MOryT ObITb criefylolimMe: ecTECTBEHHOE oXxfaxaeHue c¢ Gonblnx rmybuH Mopewn, 03ep, pek unu
BOLOHOCHBLIX TFOPU3OHTOB, MpPeobpa3oBaHHbIE W3MULLKA TEMIOBOM 3HEPTUM OT MPOMbILLIIEHHBLIX
npeanpuatuin, TOC, aHeprus cxuraemblx 0TXo40B ¢ abCoOpOUNOHHBIMU XONOAUITBHUKAMMW UM OCTaTKK
oxnaxpawlwen cpegbl npu  npomssogctBe rasa u3 ClI.  Cuctembl  LEHTPanu3oBaHHOrO
XOMNOAOCHabXeHNMs MOryT B 3Ha4MTENbHOW CTeNeHn CrnocobCTBOBaTb NpeaoTBPaLLEHMIO MUKOBbIX
Harpy3ok B nieTHee Bpemsi.

7.1. TeoTepmanbHoOe LeHTpasiM3oBaHHOe TeNnJIoCcHabxeHue ¢ / 6e3 abCcopOUUOHHBIX
TennoBbIX HACOCOB

&0 311 OaHHble, KOTopble OTpaXkatoT haKTMyecKyto paboTy 20 ceTell LeHTPaM30BaHHOrO TENIOCHAbKeHUA B ANOHMK, Bbln B3ATbI U3
cTtaTbu «lpoBepKa aHeproadpHeKTMBHOCTU CUCTEM LLEHTPAIM30BAHHOTO TENIOCHABKEHUA 1 XONOA0CHABKEHUA NyTeM MOAENUPOBAHUA C
YUETOM KOHCTPYKLMK 1 paboumx napametpos», U. Lnmoaa v ap. / 3aaHua u okpyskatowas cpeaa 43 (2008) 569-577

&1 HekoTopble gaHHble 0 BeIOpocax CO, cMcTeMamu IIEHTPAIM30BaHHOIO TEIUIOCHA0KEHUA MMEIOTCA Ha CTpaHuLe B MIHTepHeTe npoeKkTa
«EBPOMENCKOE TEM/1O».
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B cucteme reotepmMarsnbHOro LIEHTPannM3oBaHHOMO TEMNIOCHAOXEHUS MCMONb3yeTCst TEMMOBas SHEprus
N3 MOA3EMHbIX BOAOHOCHBIX FOPU3OHTOB, KOTOpas nepefaeTcs B CUCTEMY OTOMSIEHUSI NP MOMOLLU
TennoobMeHHUKoB. Bo MHormx cnydasx gns otbopa Tenna M3 BOAOHOCHBLIX FOPU3OHTOB, KOTOpble
pacnonoXxeHbl GNM3KO K MOBEPXHOCTU M TemrepaTypa KOTOpbIX HWXe TemnepaTypbl FOPU3OHTOB,
HaxogsALWmMXcsa rnyoxe, MOryT UCNONb30BaTbCA TennoBble Hacockl. Komnpeccopbl MoryT 6biTb nnbo
KOMMNpeccopamn C 3MeKTpUYeckumMm npuMBogoM, IMbOO Komnpeccopamu abcopbuuoHHOro Tuna,
paboTalowmMMmn OT UCTOYMHMKA Tenna. OPPGEKTUBHOE peLlleHne 3akryaeTcss B UCMONb30BaHWMMU
TENMOBOW 3HEPrUM U3 reoTepMarnbHOrO0 UCTOYHMKA C NOCMEAYILWMM MNOBbILEHWEM TemnepaTtypbl
HarpeTon cpenbl Npu nomowm abcopOUMOHHOro TEMNOBOro Hacoca. [ns npuBedeHna B OeUCTBUE
abcopbuUMOHHOro TEnnoBOro Hacoca UCMonb3yeTcs nap M3 KOTMOB YCTaHOBKM LEHTPanM3oBaHHOro
TennocHabxeHus. B kayecTBe NCTOYHMKA SHEPrMK AN KOTNOB MOXET UCnonb3oBaTbca Guomacca nnm
oTxoabl. B aToM cnyyae, 3umon Temnepartypa NOBTOPHO 3aKa4YeHHOW BOAbI MOXET ObITb MPMMeEpPHO 8
°C, a TemnepaTtypa B NWHWM MNogavM CUCTEMbl LEHTpanmM3oBaHHOro TennocHabxeHua — 80 °C.
CraHpapTHas cucTteMa LEeHTpanu3oBaHHOIO TennocHabXeHnss npeacTaBnseT cobow cuctemy c
3KCnyaTauMoHHOW CKBaXXMHOW, TEMSI0OOOMEHHMKaMK U (UnK) TENNOBbIMW HaAcocamu, nepegaroLLmmm
TENOBYIO 3HEPIN0 B CETb LIEHTPANM30BaHHOIO TEMIOCHAOXEHUS, M MOrnoLWatoLWen CKBaXKMHOW,
yepe3 KOTOPYK OXNaXAeHHas BoAa 3aKauMBaeTCs B BOAOHOCHbLIM Topu3oHT (CMm. PucyHok:
LleHTpanu3oBaHHOe TennocHabxeHne Ha OCHOBE reoTepmMarbHblX WCTOYHUKOB). [lo  oueHke,
yOenbHblEe KanuTanoBnoXeHnsl Ans AaHHON CUCTEMbI COCTaBMSAT 1,6 MUNNMOHa €BPO Ha MBT®.

PucyHok: LleHTpanusoBaHHOe TeNyIOCHabXXeHne Ha OCHOBEe reoTepMalibHbIX UICTOYHUKOB
(NcTounuk: OHepreTnyeckoe areHTcTBO Januu u Energinet, DK 2010, TexHonormyeckne aaHHble ans
9HEepreTUYEeCKNX YyCTaHOBOK)

Ha PucyHke Hwke nokasaH npumep CUCTEMbl C abCOPOUMOHHBIM TEMIOBLIM HACOCOM.
HononHutensHasa vHdopmauus o6 abcopbumMOHHbBIX TEMMOBLIX HAacocax npveegeHa B pasgene 7.3.
Lincpbl Ha pucyHkax MOKa3bIBAKOT MOTOKM 3HEPrnM MO OTHOLUEHUIO K BblpabOTaHHOMY KONMUYECTBY
reotepmanbHon TennoBon aHepriun; 100 eamHuy, aHeprn. TennoBas 3Heprus OT TENSIOro COSIEHOro
pacTBopa (coneHor BoAbl) U3 BOOOHOCHOMO FOpM30HTa CcHavarna 4epes TennoobMeHHUK nepefaeTcs
BOAE, UMPKYNMPYIOLLEN B CUCTEME LIEHTPanM30BaHHOIo TennocHabXeHusa. 3atem TennoBasi SHeprus
oTOMpaeTCcs U3 CONeHOro pacTeopa Npu nomoLum abcopObUMOHHOrO TEMnSIOBOro Hacoca, W CONeHbl
pacTBOp CHOBa 3akayMBaeTCd B BOAOHOCHbIA ropu3oHT. [lap, npuBoAsWMA B OEWCTBUE
abcopbLUMOHHEIN TEMMOBOW HAcOC, MOBbILWAET TemnepaTypy M nepedaeT TEMOBY 3HEPINO BoOAE,
LUVPKYNUPYIOLLEN B CUCTEME LEHTPariM30BaHHOIO TENOCHabXeHUs.

62 UccneposaHne OWL, «Hauayywme TEXHOMOMMM, MMeEKWMeca Ha pbiHKe oborpesa M oxnaxaeHus B Esponeiickum Corwose» (2012)
http://publications.jrc.ec.europa.eu/repository/bitstream/111111111/26689/1/eur%2025407%20en%20-
%20heat%20and%20cooling%?20final%20report-%20online.pdf
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Brepen

Cerb .
TerutoBoit

LEHTPATN30BaHHOTO TTap
Hacoc
OTOTICHHS
Bosspat
TennoBoo6-
MEHHHK
JloObIBatomiasi CKBaXXHHa Tornomaromas CKBaKHHA

PucyHok: UnnocTpaumsa cuctemMbl ¢ a6COPOLNOHHBLIM TEMNNTOBLIM HACOCOM
(McTounuk: SHepreTnyeckoe areHTcTBO [aHuu u Energinet, DK 2010, TexHonoruyeckvie gaHHble ong
3HEepreTNYeCcKnX yCTaHOBOK)

Takve cuctembl UMEOT xopolume pabouve nokasaTtenu, HO TpebylT GonbLINX KanuTanbHbIX
3atpaTt. Cpeau p[pyrux HeOOCTaTkOB — 3arpssHsowMe BelwecTBa B reoTepmanbHOW  Boae,
3arps3HeHMe CKBaXKMH U OrpaHNYEeHHOE Hanmyne UCTOYHUKOB 3Hepruv. [laHHbI MeTo npMMeHseTcs
TONMbKO B OnpefeneHHbix reorpaduyecknx mectax. B HEKOTOpbIX MecTax MMEKTCS reoTepMarbHble
WUCTOYHMKN C BbLICOKOW TemrnepaTypon, rae MOXHO WCMONb30BaTb HU3KOTEMMNepaTypHble TennoBble
HacocChbl, MHOrAa B KOMOUHALUM C akkyMynsiTopamu Tenna.

7.2. ConHe4Hoe UeHTpann3oBaHHoe TennocHabxeHue

Ona cucTeMm LEHTPann3oBaHHOIO TEMMOCHAOXEHWs, Kak NpaBuno, NpuMeHstoTcs Gonblune
COJIHEYHbIE YCTAHOBKM; OHW BKITHOYAIOT COMHEYHblEe KOSMMEKTOPbl M YCTPOWUCTBA C >XUAKOCTbIO ANs
nepefaym M XpaHeHusi TEMnoBOW 3Hepruu. [Ons AaHHbIX cucTeM TPebyloTcst AOMNONHUTENbHble
WCTOYHMKM MPOM3BOACTBA Tenna Ans yOOBNETBOpeHusi noTpebHocTei notpebuTtenei B nepuopl
HeJoCcTaTo4HOro ob6bema COMHEYHOro cBeTa UM B 3MMHee BpeMsl. [ns TexHonoruin 6e3 ce3oHHbIX
XpaHunuuy TpebyeTcs pe3epBHbI UCTOYHMK 3HEPrMU, KOTOPLIA MOXeT paboTaTb Ha GuoTtonnuee,
oTX04ax UMM UCKOMaeMoM TOMMNMBE, TaKOM Kak NPUPOAHLINA ra3, HedTb Unu yrons. Jpyrum BapuaHToM
ABNsSTCA TennoanektpoctaHumm (TAC).

OnvcbiBaemas cuctema npeacraBnset cobow cuctemy 6e3 HakonmneHus Tenna, Torga Kak apyrue
CUCTEMbI UMEIOT CYTOYHbIE akkymynsitopbl B o6beme 0,1-0,3 M> Ha M® COMHEYHOro KOnnekropa; oHu
obecneuunsatoT 10-25% rogoBon NOTPeBHOCTU B TEMMOBOW SHEPTUN.

OCHOBHbIMX KOMMOHEHTaMW AaHHOW cucTeMbl sBnsoTcs (cm. PucyHku: [lMpumep nons
COIMHEYHbIX KOMNIEKTOPOB C LUAXTOW-XPaHWMULWEM W MPUMeEp COMHEYHOro LIeHTPanv3oBaHHOro
TennocHabxeHns):

o CornHeYHble KOJNJTEKTOPbI;
e Cucrtema LEeHTpann3oBaHHOIO TEMNOCHa0XeHMS;
o PesepsHasa cuctema otonneHus;

e BO3MOXHbIN akKkymynaTop Tenna.

PesepBHblit
HMCTOYHHK
SHEPruH

IDnockue ToCTOSHHbIH 0TOK
BBICOKOTEMIIEPATYpHBIC CHcTeMa HEHTPATH30BAHHOTO

KOJUIEKTOPbI TETUTOCHA0KEHUS

— — \ —
§ i — Y
= — L3 =

TennoBast Harpyska

- N
\_:Z_/

Kosnekrop remna ¢
IAXTOM-XPaHHUITHIIEM

PucyHok: NMpumep Nons cosfiHeYHbIX KOMNEKTOPOB C LUaXTOU-XPaHUULLEM
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(NcTounuk: Energinet.dk, 2006, AkKyMynsiTOpbl COMTHEYHOIO TeMma B CETU LIeHTPanM3oBaHHOro TenocHabxeHus,
MpoekT Ne. 2006-2-6750, YkpenneHne cTpaTermm B OTHOLLEHUM TEXHOSOIMMIA XpPaHEHUS Tenna B pamkax
nporpammbl «YMHas aHeprusa ans Eesponbi»).

PucyHok: Mpumep cMcTeMbl CONMHEYHOro LeHTPann3oBaHHOro TennocHabxeHus

Ona  cuctemM  LEHTpanvM3oBaHHOrO TEMNOCHAGXeHUsl, Kak TMpaBwuio, MCMosb3yloTcs
BbICOKOA(P(PEKTNBHbIE  KONMMEKTopbl  (Hampumep, MNNockue  Komnektopbl).  Vmetotcs  Gonee
3 DEKTMBHbIE COJSIHEYHbIE KOINMEKTOPbl, TakMe KaK KOHLEHTPAaTopbl, B KOTOPbLIX MPUMEHSIIOTCS
pasnuuHble TUMbl 3epkan. OTU cucTembl MoryT obecrnieumBaTb Gonee BbICOKME TeMmepaTypbl; Kak
NpaBuIo, OHW UCMONb3YHTCSA B CUCTEMAX MPOM3BOACTBA 3NIEKTPO3HEPIUN MU BbICOKOTEMMEPATYPHbIX
cUCcTEeMax B PErroHax C BbICOKMM YPOBHEM NPSAMOro CONMHEYHOro U3NyYeHus.

B ccblnoyHoM JokyMeHTe > ykasbiBaeTcs, YTO CTaHAapTHas rogoBasi NMpOU3BOANTENLHOCTb
COrHeYHoro konnekropa cocraensget 500 KBT-4/M® ANS KNMMMATUYECKUX ycnosuin danuun. CtoumocTb
BCeN CUCTEMBI C akKymynsaTopom Tenna unu 6es Hero coctaenseT 480 eBpo/M2 (T.€., CyTOYHbIV 06BbEM
XpaHeHus) n 440 eBpo/MZ, cooTBeTCTBEHHO. CTOMMOCTb KONnnekropa u Tpyb coCTaBnseT noytu
NonoBWHY 06LLIE CTOUMOCTU CUCTEMBI, T.€., 200 eBpo/MZ. O eKTUBHOCTL TAKOM CUCTEMBI BbILLIE AN
YPOBHA  HU3KOW TemnepaTtypbl B CUCTEME LIEHTPanNM30BaHHOIO TennocHabxewus. W3-3a
KNMMaTU4ECKNX M3MEHEHUN B TeYeHWe rofa 93KOHOMWYHee OyaeT UMEeTb 4YacTUYHOE MOKpbITUE
Harpy3kn notpebHoctn B Tenne BMecto 100%-ro nmokpbiTvs. Hanpumep, B JaHuu Takass cuctema
MoxeT obecneunBaTb oT 10% go 25% rogoson NnoTpebHOCTM B Tenre.

7.3. AGCOpPOLMOHHLIN TennoBOM Hacoc

ABCOpPOLMOHHbIE TEennoBble Hacochbl OTOMpalOT TEMNMOBYH JHEPIUMIO W3 OKpYXKalolen cpedbl U
npeobpas3yloT ee B 3Hepruio ¢ Gonee BbICOKOW TemnepaTypow Gnarogaps 3aMKHYTOMY MNpoLeccy
nyTemM MUCMNOMNb30OBaHWUA Tenna, Hanpumep, napa, ropsvyen BoAbl, AbIMOBbIX ra3oB UMM MPUPOLHOro
rasa. Tennosble HAcocChbl, UCNOMb3YIOLLME a3, NPeAcTaBnsAT cobor SKOHOMUYHBIN anbTepHaTUBHBIN
BapuaHT rasoBbiM KoTnam. [lpu TpaguUMOHHBIX MeTodax HarpeBa, NPU KOTOPbIX CXUraeTcs
nckornaemoe TOMMMBO, XMMUYEcKas SHeprus TOnnvBa WU3BrEeKaeTCA He MOSMHOCTbI0, TaK Kak Takue
MeTO[bl OCHOBaHbl TOMbKO Ha nepegadvye TEnmoBOW JHEPrMyM NyTeM OXraxgeHus ropsdmx rasos. B
OTNu4Me OT 3TOro, B LMKIIE TENrOBOro Hacoca MCMonb3yeTCcsa MPOLEeCcC CKUraHus, Korga gsuraterib
nepemMeLLaeT TEMNMOBYKD SHEPIU0 M3 XONOAHOW €MKOCTU B Tenny. KonnyectBo TensioBoW 3HEPruu,
KoTopad MOXeT nepeMeLlaTbCHd, B HEeCKONbKO pa3 MpeBbillaeT KONMMYeCcTBO coAepXallerocs B
TONNMBE Tenmna, MpuBOAALLIEro B OEWCTBME MalUMHY; Mpyu 3TOM obecnedmBaeTcsa LBOWHASA Wnu
TpovHas BbIroaa.

[Onsa paboTbl B Te4eHWe BCEro umkna B abcopOLMOHHBIX TEMMOBLIX HACOCaX BMECTO 3MEKTPO3HEPru
ucrnonb3dyetcs Tennosas 3Heprusi (PucyHok: TexHomnormyeckas cxema KOMMNPECCMOHHOMO LUKMa
abcopbLUMoHHOro TeNnoBoro Hacoca). TennoBble HACOChH! C UCNONb3oBaHWeM abCcopBLMOHHOIO LuKna
paboTaloT Ha TEMNMOBOW 3HEPTUM BMECTO NMPUMEHEHNS B HUX MEXaHUYeCcKoro npueoaa:

Ons nony4yeHus TennoBown SHEepPrmnm MoryT ncnosib3oBaTbCA crieayrowmne NCTOYHUKA!

63 .
SHepreTuyeckoe areHTcTBO [aHuun u Energinet, DK 2010, TexHoNOrnyeckne AaHHble AN1A SHEePreTMYecKnx yCTaHOBOK.
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- TBEepAoe TOMMMBO. KaMEHHbIA Yronb W MpoaykThl ero nepepaboTku, KOTerlbHOe TOMMMBO,
Bo306OHOBNIseMoe 6MOTONNUBO;

- apyrue suabl BO306HOBISIEMOW QHEeprun, Takme Kak cosiHe4yHada unun reotepmarlibHasa,
- oTXo4bl (,ElDEBeCHbIVI yrosnb, KOMMyHaﬂbHO-GbITOBbIe OTXOAbl N MPOMBbILLUJIEHHDbIE OTXOﬂ,bI);

- I'IpI/IpOLI,HbIIZ ra3 nnm NnponsBoaHble ra3bl, Takme Kak AbIMOBbI€ ra3bl.

Ons HU3KOTEMNEPATYPHbIX WCTOYHUKOB TEenma OAHOM K3 Haubonee O4YEBUAHbLIX BO3MOXHOCTEN
ABIAETCA UCNOJ1Ib30BaHME OCTAaTOYHOIo Tenya Apyrnx TeXxHoJ1orm4eCcknx npoueccos.

Ilepenaua reruia (B

CHUCTEMY Tenosoit
TEIIOCHA0KEHMs ) Komrpeccop
Cenapatop
Konnencarop
Cemnaparop
PacupurensHbIi PacimpurensHsrit Tlonaua Tema
KJianaH KJianaH
Hacoc pactsopstomero
Bemecrea
Ucnapurens
AGCOpOLMOHHBIH
anmnapar
Tlopmaua Terua (13 INepenaua Temna (B cucremy
OKpY’KaIOIIEeH cpejibl) TEIIOCHAOKEHNUST)

PucyHok: TexHonornieckas cxema KOMMpeCCMOHHOTO LyKa abcopbLUMoHHOro Tennosoro Hacoca®

TexHonorms TennoBbiX HACOCOB MOXET CrnocobCTBOBaTb CHMKEHUIO Bbl6pOCOB CO, npu
MCnonb3oBaHNN 3HEPTNnN N3 BO30OHOBNSAEMbIX UCTOYHMKOB.

B kayecTBe aHeprun ansi abcopGUMOHHBIX TEMMOBLIX HACOCOB, OTanMBalOLWMX MOMELLEHNS, YacTo
Ucnonb3yeTcs ras, a Ans NPOMBbILEHHbIX YCTAHOBOK — Map BbICOKOrO AaBIIEHUst UMK oTXoasLlee
Tenno. B abcopBUMOHHBIX cuCTeMax MCMonb3yeTcss CNOCOBHOCTb XXMOKOCTEW MMM conel nornowaTb
nap. Haubonee pacnpocTpaHeHHbIMW Mapamy paboyer KuakocTM U abcopbeHTa SBMSATCS
COOTBETCTBEHHO:

- Bopga v 6poMucCTbIn NUTUR;
- Ammuak n Boga.

Cxatne paboyven KuOKOCTU OCYLLECTBNSETCA B KOHType pacTBopa, KOTOpbIM  BKMOYaeT
abcopbuMoHHbBIN  annapaTt, HacoC pacTBOPSAKOLWEro BellecTBa, TEnnoBOW KOMNpeccop W
paclwmpuTenbHbIA KnanaH. [ap HUM3Koro aaBneHus M3 ncnapuTens norrnowaetca B abcopOLMOHHOM
annaparte, B pes3ynbTaTte 4yero B nocriegHem obpasyeTcs Tenno. PacTBop nogaeTcs Hacocom ¢
BbICOKMM [aBIieHNEM U NepemeLLaeTcs B TENNOBON KOMMNpPeccop, rae paboyas XuakocTb ncnapseTcs
(npeobpa3yeTcs B nap) C MNOMOLWbK NMHMX MNodayvM Tenna C BbICOKOW TemnepaTypon. [lap
KOHOEHcUpyeTca B KoHAeHcaTope, a abcopbeHT Bo3BpallaeTcsa B abcopOUMOHHBIM annapaTt 4Yepes3
pacLIMpUTENbHbIV KranaH. TennoBas 3Heprus oToupaeTca OT UCTOYHMKA Tenna B ucnapurene. Tenno
CO cpefHel TeMnepaTypon ygansdeTca u3 KoHgeHcaTopa u abcopbumnoHHoro annaparta. Onsa paboThl
npouecca TennoBas 3HepPrns C BbICOKOWM TemnepaTypoun mnodaeTcs B TENroBOW KOMMPeCcCcop
(reHepaTtop). Takke TpebyeTcss HAacoC ANsi Nepekaykn pacTBOPSIHOLLEro BELECTBa, HO AN 3TOW Lenu
06beM NoTpebneHns aNeKTPOSHEepPruM SBNAeTCs OTHOCUTEeNbHO ManbiM (< 1 % 3Heprum npusoga).
Bxon B TennoBble Hacocbl abCOPOUMOHHOIO UMKNa SABMASETCA WUCTOYHMKOM Tenna (Hampumep,
OKpYyXXaloLWuii BO34yX, BOAA UMW IPYHT MK oTXoAdALee Teno NPpOMBILLIIEHHOIO NpoLuecca) U aHeprmen

64 . o
7 EC — I'eHepanbHBIll TUpEKTOpaT Mo Bompocam 3HepreTuku, 2007, «loprotoButenbHoe uccnefoBaHWe 3Koamu3aliHa
Kotnoe» (Maptua 1), 3agaHue 4 — TexHUYeCKUiA aHanus (BKAoYaa mogenb cuctemslt). In: http://ecoboiler.org
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Ans paboTbl Npouecca. TemnepaTtypa B IMHWMU NoAayv 3aBUCUT OT TemnepaTypbl UCTOYHWKA Tensa u
NMPUBOAHOIO UCTOYHMKA OJ1S1 SHEPIUN.

A6COp6LI,VIOHHbIe HacCOCbl MOTI'yT UCMNoJib30BaTbCA B cleayllwnx cuctemax:

- Tennosble Hacocbl ans cucTem LeHTpanun3oBaHHOro TennocHabxeHusi c
TennonpoussoauTensHocTetdo oT 1 go 10 MBT. OHu wucnonb3yoTca npu Temnepartype
OKpYyXatloLlen cpeabl B Ka4ecTBe UCTOYHMKA Tenna u obecneymsatot Temnepatypy 80 °C; ato
JocTuraeTcsa nytTem MpMMEHEHUS KOMMPECCopa C MEXaHWYeCKUM CXaTUeM C OXnaxkparoen
cpepon CO,. KIMO2 moxeT MeHsiTbca B guanasoHe oT 2,8 oo 3,5. o oueHke KanuTanbHble
3atpatbl coctasnatoT 0,5-0,8 munnmoHa espo Ha MBT npounasegeHHoOro Tenna®.

- Tennosble Hacocbl ans cucTem LeHTpanu3oBaHHOro TennocHabxeHns c
TennonpounssoguTensHocTeto oT 1 go 10 MBT. B kayectBe wucCTOuHMKa Tenna MoOXeT
NPUMEHSTLCA NPOMBbILLMIEHHOE OTXoAdulee Tenno; Tpebyemasa Temnepatypa cocTaBnsieT
3HayeHne 35 °C. lNpumeHseTCca KOMMPECCOp C MEXaHUYECKMM CXaTUeM M OXNaxkaarollemn
cpenon NH3; Takne Hacockl obecneuvnBaloT Temnepatypy nogasaemon cpeabl 80 °C. KI4
HaxoauTcsa B AnanasoHe oT 3,6 Ao 4,5, a kanutanbHble 3aTpaTbl NO oueHke cocTtaBnsaoT 0,45-
0,85 munnunoHa eBpo Ha MBT npounssegeHHoOro Tenna®®.

- ABCcopOLMOHHBbIE TEMMOBBLIE HACOCHI, UCMONb3YHOLINE KOHAEHCALMIO ObIMOBbIX ra30B BMECTE C
yCTaHoBKamu, paboTalowmmMm Ha KOMMYHanbHO-ObITOBBIX OTX04ax u Guomacce, KOTopble He
SABNAIOTCA MCTOYHWKAMM SHEPrUKM, OCHOBAHHbIMU Ha mckonaemom Tonnmee. OpHaKo Takke
MOXeT MCMONb30BaTbCA NPUMPOAHLIN ra3 (C MapoBbiM NPMBOAOM). Takue HacoCbl NOBbILLAKT
TemnepaTypy B CMCTEME LieHTpanu3oBaHHOro TennocHabxeHns ¢ 40-60 °C npumepHo go 80
°C; B HMX UCMONb3YyOTCSA KOMMNPECCopbl abCcopOLMOHHOro TMna ¢ oxnaxgatollen cpegon BrLi-
H,O. CtaHgapTHas Tennonpou3BoauTeNbHOCTL cocTaBnsieT oT 2 go 15 MBT ¢ KM go 1,7.
KanuTtanbHble 3aTpaTthbl gns TennoBoro Hacoca coctasnatT 0,15-0,2 munnmoHa eBpo Ha MBT
npow3BefeHHoro Tenna®’ .

7.4. Ce30HHbIe KOJNJEeKTopblI

Hanbonee 9KOHOMMYHLIM CMOCOOOM XxpaHeHust Tenna Ans  6Gonblwvx O0OBEMOB CUCTEM
LEeHTpann3oBaHHOro TennocHabXeHnsa npeactaBnseT cobon AOMroCpovHOe (CE30HHOE) XpaHeHue B
waxte ¢ BoAaoW. (PucyHok: «KOHCTPYKUMS CE30HHbIX KOMnekTopoB» U PucyHok: «KanuTtanbHble
3aTpaTbl» NOKa3bIBAKOT Pa3fMyHble BO3MOXHOCTUN A1 KOHCTPYKLUN CE30HHBIX KOJIIEKTOPOB).

Pe3epByapHblii KOJUIEKTOP TENJI0BOi
sHeprun (PKTDJ)
(ot 60 110 80 KBT-u/™’

65 o
UccneposaHne OWL, «Hauayywuve TEXHOMOMMM, MMeEKWMeca Ha pbiHKe oborpesa M oxnaxaeHus B Esponeiickum Corose» (2012)

http://publications.jrc.ec.europa.eu/repository/bitstream/111111111/26689/1/eur%2025407%20en%20-
%?20heat%20and%20cooling%?20final%20report-%20online.pdf

66 Mceneposanme OUL, «Haunydwmve TexHONOrMM, MMelOLMeEcA Ha pbiHKe oborpeBa M oxnaxkaeHwa B Esponeiickum Cotoze» (2012)
http://publications.jrc.ec.europa.eu/repository/bitstream/111111111/26689/1/eur%2025407%20en%20-
%?20heat%20and%20cooling%?20final%20report-%20online.pdf

67 UccneposaHne OWL, «Hauayywme TEXHOMOMMM, MMeEKWMeca Ha pbiHKe oborpesa M oxnaxaeHus B Esponeiickum Corwose» (2012)
http://publications.jrc.ec.europa.eu/repository/bitstream/111111111/26689/1/eur%2025407%20en%20-
%20heat%20and%20cooling%?20final%20report-%20online.pdf
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http://publications.jrc.ec.europa.eu/repository/bitstream/111111111/26689/1/eur%2025407%20en%20-%20heat%20and%20cooling%20final%20report-%20online.pdf
http://publications.jrc.ec.europa.eu/repository/bitstream/111111111/26689/1/eur%2025407%20en%20-%20heat%20and%20cooling%20final%20report-%20online.pdf

IIaxXTHBII KOJJIEKTOP Ten10BoH
Tank thermal energy storage (TTES) suepruu (IIKTD)
(B0 to B0 KWhim?) (ot 60 110 80 KBT-u/m’

B CKBaKHHHBIH KOJLLIEKTOP TeIJI0BOii TL1acToBbIi KOJLIEKTOP TEIIOBON IHEpruu
' sHeprumn (CKTD) (IIKT3) )

(o1 15 10 30 kBr-u/™® (ot 30 110 40 kBr-u/m’

PucyHok: KOHCTPYKUUSA Ce30HHbIX KONNEKTOPOB
(McTounuk: OHepreTnyeckoe areHTcTBO [aHuu u Energinet, DK 2010, TexHonoruyeckune gaHHble ons
3HEPreTMYECKMNX YCTaHOBOK)

JKEHHBII
Hnbmenay PoTBaiis COOpYyXke!

E (I'B/TIAC) Ha JTaIe U3y4yeHust
3
A Kpaiicibxaiim ropsiyas Boaa (I'B)
E raitndypr mebeHs / Boxa (LI1B)
e CKTD
3 [IKTD
é KerrmanHc-
§ XaiizeH
&) (T'B/TIAC)
-
= "E T'annosep
£3 (TB/BIIB)
E % lryrrapt
S_ = Tam0ypr
=
<
: bunedensa
2 bepmnun-
S Mionxel
E IOHXEH Bucnopd
E XemHuIL Dpuapuxcxaden
E Hexapcynsm
§ 1 stan Pocrok Totcnam

Kpaitnbcxaiim

O0beM KOJLIeKTOpa B M’ JKBHBAIEHTA BObI [M°]

PucyHok: KanutanbHble 3aTpaThbl Ha Ce30HHbIE KonnekTopbl Tenna B Nepmanum MNAC:
NIacTUK, apMUPOBaHHbINA CTEKNOBONOKHOM. BIB: BLICOKONNOTHbLIN 6€TOH
(McTouHmk: SHepreTudeckoe areHtcTBo daHum u Energinet, DK 2010, TexHonornyeckne gaHHble s
3HEepreTNYecknx yCTaHOBOK)

PesepByapbl ¢ ropsidert Bogow (PKT3) ncnonbayotca B NepmaHum anst o6bemos go 12,000
M. OTu pesepByapbl, KaKk MpaBuo, M3roTaBNMBAKTCSA U3 OeTOHa WNKU CTanu; OHW OTHOCUTENBHO
Joporve no CpaBHEHUMIO C KOHCTPYKLUSAMU, B KOTOPbIX B KayecTBE CTPYKTYPHOrO WinM TEMmOBOro
KOMMOHEHTa Mcnonb3yeTca rpyHT. [peumyliecTBa 3TUX XpaHUMUL, 3aKm4valTcs B TOM, 4YTO MX
CBOWNCTBA Nnerye KOHTPONMpPOBaTh, M OHU 00EeCneYnBatoT NyYLLY0 rePMETUYHOCTb, MOTOMY YTO Ha HUX
He BNMSIOT yCnoBms MecTHoro rpyHTta. WWaxTa ¢ Bogon (LLUKT3), B uenom, npeacrasnset cobow smy B
3emMrne C rMapousonsiLMOHHON MeMOpaHoW; OHa 3anofiHeHa BOAOW W HakpbiTa nnaeakolen wu
N30NMPYIOLLEN KPbILWKOW. 3BNEYEHHbIN TPYHT, KOTOPLIN OKpYXXaeT sMY, MOXEeT MCMOMb30BaTbCs B
KadecTBe 0OBanoBKkW, MO3BONAOLEN yBenuuMBaTb rMNyouHy Bogbl. BMecTMMOCTb XpaHunuwa
cocrtasnseT 60-80 KBT/(M3'a) 88 MaHHbIi TMN XpaHWUnuLLa COOPYXKEH Ha KPYNHOW CUCTEME COMHEYHOro
LeHTpanu3oBaHHOro TennocHabxeHuss B ropoge Mapctane (Oanust). OpgHa M3 CINOXHbIX
ocobeHHOCTE Takoro Tuna XpaHunuu, 3akntodaetcda B obecnedeHun 100%-01i repMeTUYHOCTU
MeMOpaHbl Ha NPOTSKEHUM MHOTMX NET TEMMOBOro UMkna. MoTok rpyHTOBOW BOAbLI MOXET NPUBOOUTL
K NOTepsiM Tenna, Tak Kak B TaKMX TUMaxX XpaHUIuL, OHO MHOr4a He MMeeT usonaumm (Mnu n3onsyms

68 o
Mceneposanne OUL, «Haunydwmne TexHONOrMKM, MMeloMecA Ha pbiHKe oborpeBa M oxnaxkaeHus B Esponelickum Cotoze» (2012)

http://publications.jrc.ec.europa.eu/repository/bitstream/111111111/26689/1/eur%2025407%20en%20-
%20heat%20and%20cooling%?20final%20report-%20online.pdf
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apnseTca nnoxown). OTcyTCTBME M30nAUMKM OHA / CTEH BO3MOXHO W3-3a BbICOKOrO COOTHOLLEHMS
obbema / NOBEPXHOCTU B KPYMHbIX cucTemax. [ns XxpaHeHus TONbKO COMHEYHOoro Tenmna Tpebyetcd
COMHEUHbIIi KOMMEKTOp pa3mMepoM npuMepHo 4 M° Ha M2 [1nsi paGoTbl KPYMHOTO KOMfeKTopa
TpebyeTcs Temnepatypa B gmanasoHe 85-90 °C. KIpQ 80% (56 KBT/(M3'a)) obecneunBaetcs 6e3
TenfoBOro Hacoca; oH yBenu4ymeaetcsa 0o 95% (67 KBT/(Ms'a)) npu NCNonNb3oBaHWN TEMMOBOIO Hacoca
ONs nodayn BoAbl U3 xpaHunuwa . [lpyron BO3MOXHON TEXHOJOMMEN ABMSETCA NpMMeHeHne Tpyo B
ckBaxkmHax (CKT3). Kak npaBuno, oHW MCMOMb3yTCSA C TENMOBLIMA HACOCAMW M 3KCMNyaTUpyoTCs
npu HM3kux Temnepartypax (ot 0 go 30 °C). Konnektop moxeT umeTtb Kl B gnanasoHe ot 90% po
100%, korga oHO paboTaeT Mpu CpedHen rogoBON TemnepaTtype rpyHTa U OTCYTCTBYET CUIbHbIV
MOTOK MPUPOLHOM TPYHTOBOW BOAbl. [aHHbIN TUN XpaHunuiia TENfioBOM JHEpPrMm Takke uHorga
MCMonb3yeTcs B KayecTBE MOrMOTUTENS Tenna B CUCTEMaxX OXNaxaeHus, 06ecrneymBaloLLmMX HYXHbI
MuKpoknumart. [logsemHble BogoHocHble nnacTel (MMKT3) coopyxalTca nyTeM MCnonb30BaHWUs
HenocpeacTBEHHOro o6MeHa TENMOBOW 3HEPrMM B BepTUKarnbHbIX CKBaxkMHax. Kak npasuno, nveetcs
OfHa UeHTpanbHas CKBaXKWHa, OKPY)KEHHasi HEeCKONbKUMU nepudepuiHbiMu ckBaxkmHamn. OBObIYHO,
BOLAOHOCHbIE MNNacTbl MWCMONb3YITCA A9 HWU3KOTEMNEpPaTypHbIX YCTAHOBOK B KOMOWHauuu c
TEeNnoBbIMM HacocaMu Ans OXMNaXAeHus neTtoM M HarpeBa 3umow. [loTeHuuwanbHas npobnema
CBfI3aHa C XMMMWYECKMM COCTaBOM BOAbl B BOOOHOCHOM NniacTe, YTO MOXET BNUSATb Ha pabouune
nokasarenu.

7.5. LleHTpanusoBaHHOE X0NoA0CHabXKeHune

B cuctemax uUeHTpanu3oBaHHOIO XONOAOCHaOXEeHWs1 OXnakaeHHas BoAda (MM CONEHbIN
pacTBOp) MPOW3BOAUTCHA Ha LEHTPanbHOW YCTAaHOBKE W pacnpefensiercs 4Yepe3 MOA3EMHYI CeTb
TpybonpoBoAOB MO 34aHUSAM UMM NOTPeEOUTENSIM, MOAKIIYEHHLIM C cucTeme. B nepByto ouepenpb
oxnaxgeHHasi Boda Mcnonb3yeTcsl ANs CUCTEM KOHAMUMOHMpOBaHWS Bo3ayxa. ocne Bbixoga BoAbl
N3 TakMx CUCTEM ee TemnepaTtypa MoBbILLIAETCH, U BOAA BO3BpALLAETCHA B LEHTParbHYK YCTAHOBKY,
roe oOHa oxnaxgaetrcsa W UMPKYNMpyeT B CUCTEME C 3aMKHYTbIM KOHTypom (CcM. PucyHok:
«UnntocTpauunsa cuctemsl LEHTPaNM30BaHHOIO XONoA40CHaAOXEeHNSA»).

PucyHok: UnniocTpaumsa cuctemMbl LLeHTPann3oBaHHOIO XON0A0CHabXeHUs.

(UcTounmk: MAC3IT, 2010, NpoussoacTBo LemeHTa, [porpaMmMa aHanmsa cUCTeM SHEPreTUYECKMX
TexHonorui. In: www.etsap.org)

TennoBou Hacoc nony4yaeTt aHepruo ¢ 6ornee HU3KOW TemnepaTypor U OTKIOHSET 3Hepruio ¢ bonee
BbICOKON TemnepaTypon. JHepreTudeckas cpepa, oTbvMpaemasi TEennoBblIM HacOCOM, MOXET ObiTb
OYeHb XOOAHOW, U OHa MOXET UCMONb30BaThCA ANS OxNaxaeHusa. B cuctemax LeHTpanu3oBaHHOMo
XONOJOCHAOXEHUSA XONno4 MOXET MPOM3BOAUTBCS LEHTPariM30BaHHO Pa3HbIMU TUMAMWU TEMNIOBbIX
HacocoB (OxraguTernen), KOTopble OnMMcaHbl B MpeablayLmx pasgerniax, NocBsWEeHHbIX TEXHOMOMMAM
LEHTpann3oBaHHOro TennocHabxeHnst. ICTOYHMKOM 3Heprum ans paboTbl oxnagutenen MoxeT ObiTb
9NEKTPUYECTBO UMW  TEMNO NpU  NpUMEHEHMU abCcopOUMOHHBIX TenmoBbIX HacocoB. [pyron
BO3MOXHOCTbLIO SIBNSIETCA NPUMEHEHMEe CBOOOAHOMO OXMaXxaeHWst OT MOrnoTuTenen Tenna, Takmx Kak

69 o
MNceneposanme OUL, «Haunydwmve TeXHONOrMM, MMelOLLMECA Ha pbiHKe oborpeBa M oxnaxkaeHwa B Esponeiickum Cotoze» (2012)

http://publications.jrc.ec.europa.eu/repository/bitstream/111111111/26689/1/eur%2025407%20en%20-
%?20heat%20and%20cooling%?20final%20report-%20online.pdf
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MOpCKasi Unu pevHas Boga. Tu cucTeMbl MOTYT KOMOMHUPOBATLCS C XpaHWUMMLLAMW XONo4a, KoTopble
Yyalwle BCEro OCHOBaHbl Ha 3amep3leM fbAe, HO Takke OHM MOryT OCHOBBLIBATbCSl Ha OPYrnx
mMaTepuanax, MeHSIIOWMX CBOe COCTOosHMe. Takke CUCTEMY MOXHO WCMOMNb30BaTb B COYETaHWM C
CMUCTEMOW LIeHTpanv3oBaHHOrO TennocHabXeHus, B KOTOPOW ropdyass Boda Mpov3BOAUTCS
LEeHTpanM3oBaHHO, a 3aTeM pacrnpejensieTcs u4epe3 HECKONbKO pasMeLleHHbIX B MecTax
MCMNonb3oBaHWsa oxragutenen, paboTarolmMx Ha TennoBon 3dHeprum (paboTalwux no TOMy e
npuHUMNYy, 410 abcopObunoHHble TennoBble Hacocbl). AGCOPOUMOHHbIE OXNaauTeNu MOXHO
akcnnyaTuposaTb Npu Temnepatype yxe 85 °C. NpuHUMN 3aknoyYaeTcs B UCNOMb30BaHUN U3MULLKOB
TENmnoBOW 3Heprun, MNpPous3BeOEeHHON ANA CUCTEMbl LIEHTPanu30BaHHOro TenmnocHabxeHus, Ang
KOTOPOW B TeYeHWe onpeferneHHbIX NepuoaoB UCNOoNb3yeTCs JHeprus, Hanpumep, SHeprus oTXo40B
NPOU3BOACTBA NN SHEPIrUS TBEPAbIX KOMMYHarbHO-ObITOBLIX OTXOAO0B. [JaHHbLIN METoA Takke MOXeT
MCMNonb3oBaTbCA C reoTepmaribHOW TEMIOBOW 3HEprnen Ons reoTepmarnibHOro LIEeHTpanvM3oBaHHOIo
XONofOCHaBXEHNS!, Jaxe HECMOTPsl Ha To, 4TO, Kak Mmpasuno, B EBpone oH npuMeHsieTcst mano’’.
OTOT MpYHUMM MCNONb3yeTCA B HEKOTOPbIX Cryyasdx C reoTrepmarnibHOW TEnsioBOW 3Hepruen u3
Mapwxckoro GaccevHa (PpaHums). KomMOMHMpOBaHME LIEHTPanM3oBaHHOIO XOJIOOOCHAOXeHUs Ha
ocHOoBe abCOpPOUMOHHBIX OXfaguTenern W LEeHTPanvM30BaHHOIo TennocHabXeHua umeeT ocoboe
NpeuMyLLEeCTBO B NleTHee BpeMsl, Korga notpebHOCTb B MOAOrpeBE OrpaHUYMBaETCs, B OCHOBHOM,
ropsyen Bogow Ana ObITOBbIX HyxA. [lpegnonaraertcs, 4TOo cucTema Takoro Tuna 6yger
KOHKYPEHTOCMOCOBOHOM MO OTHOLLEHWIO K APYIMM peLUeHMAM, TakuM Kak CUCTEMbl LeHTPann3oBaHHOMo
XOMNOAOCHabXeHMs unnM pasmelleHHble B MecTe noTpebneHus oxnagutenu, paboTtawowme Ha
3NEKTPOIHEPTUN.

lMpenMMyLLecTBO CMCTEMbI LIEHTPann30BaHHOIO XOIOAOCHAOXEHMS 3aKmovaeTcs B TOM, YTO
OHa MOXeT noTpebnATb MeHblue 3Heprun 1 BbibpacbiBaTb MeHbwe CO, Mo CpaBHEHUIO C ApYrMmu
anbTePHaTUBHLIMW  CUCTEMaMK, TaKMMM Kak TpPagWUMOHHblE WHOUBMAYamNbHblE CUCTEMbI C
oxnaguTensmu, pabotalWwmmn OT anekTpoaHeprun. Npun obbeanHeHnn NOoTpebHOCTEN B OXNaXAeHUN
MOXHO WCMOnb3oBaTb 0Gonee 3M@EKTUBHYIO TEXHOMOrMID OXnaxaeHns w nogbupate 6onee
OonTMMarnbHble pas3Mepbl NO CPaBHEHUIO C TeMW, KOTOPble MOXHO MPUMEHSTb B OAHOKBaPTMPHbIX
30aHunsX. HegoctaTkoM ABRSIOTCS BbICOKME KanuTanbHble 3aTpatbl, 3KCMnyaTauMOHHbIE pacxodbl U
notepu B cucteme Tpybonposoaos. Npu npumeHeHnn abcopbUNOHHBIX oxnaguTenen B KoMbGuHaumm ¢
LeHTpanu3oBaHHbIM TensiocHabXeHnem unyM MCNonb30BaHWM CUCTEM ECTECTBEHHOro OXnaXKOeHUs
BMEeCTO oxnaguTenen, paboTalowmx OT 3NEKTPUYecTBa, MOXHO HEe MCMOMb30BaTb 3NEKTPOIHEPTUIO
ANS OXNaXOeHWs, a BMECTO Hee NMPUMEHUTb TEXHOMOMMIO C OrpaHuYeHHbIM 06bemoM Beibpocos CO,.

[JononHuTtesnbHbIe pecypchbl:

1) WccnepoBanne OUL «Hannyywme TexHonormm, MerLLmMecs Ha pbiHke 06orpeBa 1 oxnaxaeHus
B EBponewicknm Coroze» (2012)
http://ec.europa.eu/dgs/jrc/index.cfm?id=1410&dt code=NWS&obj id=15750&0ri=RSS. B otyeTe
npuBeaeHoO onncaHne TEXHOSOMIA Ha OCHOBE MCTOYHMKOB BO30OHOBISIEMOI SHEPTUM B
KOMBUHaLMN C BbICOKO3I((EKTUBHBIMU 3HEPreTUHECKUMUN TEXHONOrNAMN. CeKTopbl, B KOTOPbIX
OHW MPUMEHSIIOTCS, NPeACcTaBnsAT cOO0N LLeHTpanM3oBaHHOE TenmocHabXeHve (BKMoyas
KOMOWHUPOBaHHOE MPOU3BOACTBO TEMMa U 3NEKTPO3HEPTUN), MPOMbILLIIEHHbIE TEXHONOTUN,
TEXHOMNOrMN AN KOMMYHAIbHbIX CITYX0 W XWUMbIX 30aHUA W, HAKOHEL,, TEXHONOTNN ANsi CENbCKOro
X035IMCTBa U pbidonoBcTBa. OnncaHne TEXHOMOIMI BKMNOYaeT NpemMMyLLLeCTBa U HELOCTaTKN.
lMonHasa Bepcusa otyeTa nMeeTcd Ha cTpaHuue B HTepHeTe:
http://publications.jrc.ec.europa.eu/repository/bitstream/111111111/26689/1/eur%2025407%20en %2
0-%20heat%20and%20cooling%20final%20report-%20online.pdf

2) B otyete MexagyHapogHoro aHepretTuyeckoro areHTcTea « CoBMecTHOe Npov3BOACTBO
3NEKTPUYECKON U TEMNNOBON SHEPTUU N LIeHTpanu3oBaHHas aHeprusa» (onybnukosaH B 2009 r.)
npeacTaBreHbl HaUNy4YLwmne cTpaTermyeckne Noaxoapbl, KOTOpbIe UCMONb3YTCA B pa3HbIX CTpaHax
ansa pacwmperHna TOC n ncnonb3oBaHWs LIEHTPaNnM3oBaHHON SHEPIUN:;
http://www.iea.org/publications/freepublications/publication/CHPbrochure09.pdf B npunoxeHun K
HacTosILLLEMY OTYETY NPEACTaBIEHbI LIeNeBble UCCNef0BaHUSA O CTpaTernu, BKIYasi LeneBble
nccrnepoBaHusi 06 obsizaTensbcTBax No NOCTaBKam 3HEProcpes N CTPOUTENbHBLIX HOPMaX.
http://www.iea.org/media/freepublications/archives/CHPbrochure09annex.pdf

3) Otuer MexagyHapoOHoro aHepreTuyeckoro areHtctBa «BO3BPALYEHUWE C XOJIOLA:
CosepweHcmeosaHue cmpameauu UeHmpanau3o08aHHO20 MensiocHabXeHuUsi 8 cmpaHax ¢

70 T o .
ECI3. EBponeiickuii coBeT no reotepmanbHoi aHeprumn, 2007, «MIHHOBALMOHHbIE reoTepManbHble CUCTEMBI /1 YCTOWYMBOTO PA3BUTUAY.
Ha caiite: www.egec.org
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5)

repexo0Hol 3KOHOMUKOU», onybnukoBaHHbii B 2004 r. Llenb oTyeTa — oOkKasaHuMe MNOMOLLM
opraHam Bnactu B pa3paboTke cTpaTtermvyecknx nogxoAoB, KOTOpble MOMyT 3pdEeKTUBHO pellaTb
OCHOBHble npobnembl, CTodAWME Meped CEeKTOPOM LEeHTparnn3oBaHHOrO TenrocHabXeHus:
co3pgaHve 6Gonee 9P@EKTMBHBIX, 3SKOMOrMYECKM YUCTbIX CUCTEM  LEHTPaNM30BaHHOMO
TennocHabxenns. B Hem npeacTaBneHbl pekoMeHAauMu Mo  MAaHWPOBaHMIO CTpaTeruu
npeanioXeHns M crnpoca, onucaHbl 3Tanbl, HeobXxooumble ANS Ny4YlWero perynMpoBaHus Wiv
obecneyeHnst KOHKypeHUMK: http://www.iea.org/textbase/nppdf/free/archives/cold.pdf

MexgyHapogHas accoumauusi LeHTpanvM30BaHHOrO TennocHabXeHus U XonoJocHabxeHust
npegocTtaBnsieT MHPOPMaLMIO O TEXHOMOrMM LEHTPann3oBaHHOrO TenrnocHabXeHns u npumMmepsl
peanuayembiX MNPOEKTOB: http:/www.euroheat.org/ OHa nyGnMKyeT TEeXHUYECKME PYKOBOACTBA
(Hanpumep, «PykoBoACTBO AN NOACTaHUMIN LIEHTPanM30BaHHOIO TENnOCHabXeHus»), oT4ETbl 1
nccnegoBaHus (Hanpumep, «PekomeHayeMble HOPMbI ANS U3MEPEHUN U BbICTaBMEHUSA CHETOBY) U
OOKYMEHTbl O cepTudmKaumum KOMMOHEHTOB CUCTEM LIEHTPanu3oBaHHOIO TennocHabXeHus.
Bonbluasa yacTb JOKYMEHTOB AOCTYMNHa ANng 3arpy3ku 6ecnnaTHo.

Bo3obHoBMNsIEMbIE UCTOYHUKN QHeprmm anda cuctem LUeHTparnn3oBaHHOIo TennocHabxeHus, a
MMEHHO, ANnAa cuctem CoJyIHe4YHOro UeHTpasim3oBaHHOIo TennocHabXxeHus:

i) OOwasa mHdopmauuss O CUCTEMAxX COJIHEYHOrO LIEHTPANM30BaHHOIO TEMNOCHabXeHWs
http://www.solar-district-heating.eu ¢ nepeyHem KpynHbIX CONMHEYHbIX CTaHUMM
TENNOCHabXeHMs,  pacrnosiokeHHblXx B  EBpone ©“  uMewWUX  HOMUHAambHYHO
NPoOn3BOAUTENBHOCTb bonee 700 kBT-u: http://www.solar-district-
heating.eu/SDH/LargeScaleSolarHeatingPlants.aspx

ii) lNpumepbl yCTaHOBOK COMHEYHOW 3JHEprum Ansg  CUCTeM  LieHTpanu3oBaHHOMO
TennocHabXeHns BO MHOMMX CTpaHax npefcTasrneHbl B 6a3e gaHHbIX (paspabotaHa B
pamkax npoekta «SOLARGE»).  http://www.solarge.org/index.php?id=2  Takxke
npeacTaBneHbl NpPUMepbl MPUMEHEHUs] COMHEYHON 3HEeprun B [AeLeHTpanvM3oBaHHbIX
cMcTemax OTONseHus.

iii) WHdopmauns o BO306HOBNSAEMbIX MCTOYHUKAX SHEPTUN ANSA OTOMMEHUSA U OXNaXKAEHWUS Ha
cante «Bo30OHOBMNSEMble WCTOYHWMKM SHEpPruyM AN OTOMNSIEHUS U OXIaXaeHus»,
pa3paboTaHHOM B pamMkax MHMUMaTMBbI «EBponenckas TexHonormveckas nnatdopmar:
www.rhc-platform.org
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8. WATERGY: COBEPLWUEHCTBOBAHUE OBLLEN 3®®EKTUBHOCTU BOAHbLIX CACTEM

OHeprusi 1 BoAa $BMSKOTCA OCHOBHbIMW COCTaBNALWUMKU AONsi YCTOMYMBOW €XeOHEBHON
OeATEeNbHOCTN M 9KOCUCTEM. ITW ABa pecypca TakKe MMET TECHYI CBS3b; 3HEPrus NCMosb3yeTcs
ONnsl BoOOCHabXeHusi, a Bo4a NPUMEHSAETCA B 3HEpPreTMyYecKkMx cucteMax. QHeprust Ans OencTBun,
Takux Kak nogada HacocamMu, O4YMCTKa W MNoAorpeB BOAbI M MPOM3BOACTBO Mapa, notpebnser
3HAYUTENMbHYK YacTb TOMMUBHLIX W 3MNEKTPUYECKMX pPEeCcypcoB MyHuuunanuTteTtoB. [loaTomy
KOMOUHMPOBaHHbBIA  noaxon Ang  3@EKTUBHOIO WCMONb30BaHWS BOAbI U 3HEPrMn  MOXET
cnocobcTBoBaTh eue Oonblierd 3KOHOMUM 3HEeprMm W BOAbl, MPUMEHEHUID TEeXHONorum ans
ONTUMAarbHOrO MCMOMb30BaHUS AHEPTNN B MyHMLMNANbHBIX CUCTEMaX BOOOCHAOXEHUSA 1 BHeOPEHUIO
3KOHOMMYHbIX 9(PPEKTUBHBLIX Mep.

MyHULMNanuTeTbl ABMAAIOTCSA CUMbHBIMU UFpoKaMu Anst obecnedeHust noteHumana agpeKkTMBHOIO

NCMNONb30BaHWs BOAbI, TAKOIO Kak:

e T[lo nportosam 6onee NONOBMHbLI HAaceNeHUs pas3BUBAIOLLMXCS CTPaH OYAET XUTb B ropojax K
2020r.".

e [lo nporHo3am obLee n%lposoe noTpebneHne aNeKkTpo3Heprum aAns BOOHOIro X03sMCcTBa BblpacTeT
Ha 33 npoueHTa k 2020°°.

e [lo nporHosam B 2025 r. TpeTb HaceneHns mupa ByaeT xuTb B permoHax ¢ XpoOHNYECKOM
HexBaTKoW BOAbI.

o B passuBatowmxca ctpaHax MyHMumnnanbHble BOAONPOBOAHbIE X03ancTBa TepstoT oT 30 go 60
NPOLIEHTOB BOAbI; MyHULMMNANUTETbI B pa3BUTLIX CTpaHax TepsitoT oT 15 go 25 I'IpOLl,eHTOB.74

o COBepLIJeHCTBOBaHVIe MEeToO0B TEXHNYECKOIro O6CJ'Iy)KI/IBaHVI$| M aKcnnyartauuun, yctpaHeHune
noTepb NPUroAHON K ynoTpebneHuto Boabl (YTeYKM, HEMCNPaBHOCTb 060PYA0BAHUST) B KPYMHbIX
ropoaax pasBuBatoLLMXCS CTPaH NOMOrYT YABOUTbL 06 bEM UMELOLENCs BOAb! *~ U CHU3UTb
notpebneHne sHeprum.

MyHuUMNanuTeTbl MOryT akTUBHO CHWXaTb noTpebneHve npovusBOoAMMON NPU NMOMOLLY UCKOMAeMOoro

TONMNMBa 3Heprun, noTpebnsemon cuctemamm BoflOCHaGXeHNs° nyTeMm BHeAPEHWUs OBYX KaTeropum

mep:

e Mep, OPMEHTUPOBAHHbIX HA CHUXXEHWE 3HepronoTpebneHns cuctemMamm BogocHabxeHns.
CTtaHgapTHbIMW MepamMu ABMSIOTCH CHUXKEHME KONMMYeCTBa yTeyek, ynpaBneHve Hacocamu npu
nomoLm npeobpasoBaTenen 4acTOThl UM CHWXKEHME pacxoa Boabl.

e /13-3a HegocTaTka BOAbl HEKOTOPbIE EBPOMNENCKUE PEMMOHBI BbIHYXKAEHbI UCMONb30BaTh
onpecHeHue. B cBA3M ¢ TeM, 4YTO Ans AaHHOro npouecca TpebyeTcs 3HauYMTENbHOE KONMYECTBO
SHEpPruu, UCNonb3oBaHNE TEXHOMOMMI BO30OHOBNSEMON SHEPTUM, B PA3BUTUM KOTOPbLIX 33
nocnegHve rofbl 6bin JOCTUTHYT COOTBETCTBYIOLLMIA NPOrpecc, ABMSETCS OAHUM U3
anbTepHaTUBHBLIX Bap1aHTOB, KOTOPbLINA AOMKEH paccMaTpUBaTLCA TEXHUYECKUM NEPCOHANOM.

Bopaa - Noaxop k ynpaBneHuto aHeproadpgekTMBHOCTLIO

KoMGBuHMpoBaHHbI Noaxof K 3heKTUBHOMY UCMNOMb30BaHWUIO BOAbI U SHEPTUM MOXET NPUHOCUTL
6OnbLUYH 3KOHOMMIO, YEM NOAXOA, OPUEHTUPOBAHHbIV Ha OTAENbHOE 3P(PEKTUBHOE UCTIONBb30BAHME
BOAb! U 3Hepruun. NyTeM KOMOUHMPOBAHUS TEXHUYECKMX U YIpaBlEeHYECKNX YCOBEPLLUEHCTBOBAHU,

nporpamma AnbsHca 3a 9KOHOMUIO QHEeprmn Watergy " npegnaraet:

S Mykamu Kapuyku «BogocHabxkeHue 1 caHuTapus ana 6eHbIX CI0EB FOPOACKOrO HAaCENEHUAY,
<www.wsscc.org/vision21/docs/doc16.html> (gocTyn B gekabpe 2001 r.).

2 Ha ocHose aHann3a, NPoBeLEeHHOro NpeacTaBuTenem AnbAHCA 3a SKOHOMUIO SHeprum Jlaypoi JIMHA, ¢ ucnonbsosaHem MozenbHOro
3HepreTnyeckoro Koaekca (MccneaosaHue sHepronotpebieHns npu npomssoactse), 1991 r.. Takske cm. Apopa u JlellleBanbe 1998 r..

2 UMP, «Cuctemsi NPEecHOM BoAbl, KAYECTBO BOAbI», <WWW.Wri.org/trends/water.html> (goctyn 8 aekabpe 2011 r.).

" MunmncTepcTso sHepretuku CLUA «3aBTpaluss SHEPIUA CEroaHs Ans ropogos v rpadcTs»,
<www.eren.doe.gov/cities_counties/watersy.html> (moctyn 8 nexkabpe 2011).

7> COBMECTHbI COBET N0 BOAOCHABKEHMIO W CaHUTapUK, «YNPaBAEHME CIPOCOM M COXPAHEHNE BOAbI»
<www.wsscc.org/activities/vision21/docs/doc26.html> and <www.who.int/water_sanitation_health/wss/sustoptim.html> (goctyn 8
nekabpe 2011).

7 JononHutenbHyo MHGOpMaLMIO CM. Ha cTpaHuLe B MHTepHeTe eHepanbHOro AMpeKTopaTa No BONpocam OKpyKatoLlein
cpeapb! http://ec.europa.eu/environment/water/quantity/scarcity _en.htm#studies

77 ANbSIHC 33 SKOHOMMIO 3Heprun, « Watergy: UCnoib3oBaHWE NPEUMYLLLECTB HEOCBOEHHOW SHEPTMM U BO3MOMKHOCTEN 3G GEKTUBHOIO
MCNO/1b30BaHMNA BOAbl B MyHMLMMNA/bHbIX CUCTEMAX BogOCHabeHMs» (nepsoe Pykosoactso 2002 r.; o6HoBAeHO B 2007 r.); HA aHIIMINCKOM
asbike (Bepcua 2007 r.): http://www.watergy.org/resources/publications/watergy.pdf

Ha pycckom s3bike (Bepcusa 2002): http://watergy.org/resources/publications/watergy russian.pdf

61


http://ec.europa.eu/environment/water/quantity/scarcity_en.htm#studies
http://www.watergy.org/resources/publications/watergy.pdf
http://watergy.org/resources/publications/watergy_russian.pdf

BKIMHO4YaTb NepcnekTuBHbIE NMPONU3BOACTBEHHbIE NMOKa3aTesln;

MoBbILATbL NPOM3BOANTENBHOCTL;

NPUMEHSITb MEeTOAbl NOBbILLEHUSA 3PPEKTUBHOCTM C HN3KON CTOUMOCTbIO;

n [obaBNATb KanuTanbHble BNIOXEHUsI CO CpeaHEN CTOMMOCTBIO;

CHUXaTb 9KCMnIyaTauMoHHbIe pacxoapl;

n obecneumBaTb COBCTBEHHbIE AOXOAbI MYTEM UCMOMNbL30BaHNS MCTOYHUKOB BO30GHOBNSEMOM
3Heprmm Ha obbekTax (HanpuMep, NyTemM NPUMEHEHUss BorasnrKaLMOHHbIX TEXHOMNOTNN).

yCOBepUJEHCTBOBaHVIFI 4YacCTO OKynarTCA B Teé4eHune nepmnoaa spemMeHn OT HECKOJTIbKUX MecAleB A0
HECKOJIbKUX JeT.

Ha PucyHke Huxe nokasaHbl aTanbl, MCMOMb3yeMble AN YCNELHOro BHeapeHNs NpoekToB ArnbsaHca
78
3a 3KoHOMMIO 3Heprum Watergy

O6sa3aTtenbcTBa pyKOBOACTBA

L4 PyKOBO,D,FILU,aFI POJib BbICLWLETro pyKOBOACTBA ABJIAETCA OYEHb Ba)KHOW NS BOBMeYeHUs
pyKOBO,EI,I/ITeJ'IeIZ cpegHero 3eeHa 1 paaoBoOro nepcoHana B npouecc peann3aunm npoekToB

|

‘ TexHu4eckoe ynpaBlieHue u aHanunsa:

e YyeT v onpegeneHne MecTonosnoXeHnst yCTaHOBOK, NOTPebNAoLWMX BOAY N SHEPTUIO
lMpoBeneHune aHeproayanTa cuctemsl (cuctem)

OnpepneneHue uenen n aTanos

Pa3paboTka 6a30BbIX CPOKOB W NoKa3aTenemn

MoBbiweHne KBanMdpukaLmm TEXHUYECKOro nepcoHana

|

BHeapeHue mep no noBbiWeHU0 3¢ HeKTUBHOCTH:
PemoHT / 3ameHa HacocoB
OGHapyXeHue 1 ycTpaHeHue yTeuvek
PerynvupoBka gaBneHusi (MOHWXeHNE AaBneHNs Nocrne YMeHbLUEHUST YTEYKN)
YcTaHoBKa / 3aMeHa cpeAcTB aBToMaTU3auum
MiaMepeHuns 1 KOHTPOIb
TpyObl C HU3KMM KO3(PPULMEHTOM TPEHUS
KOHCTpyKUUS M pacnonoXeHne cucTem

|

O6ecneyeHne 3KOHOMUMU dHeprumn, BoAabl U AeHEeXHbIX cpeacTB

B03MOXHOCTM ANA YCOBEPLUEHCTBOBaHMI HA CTOPOHAX NpeanoXeHus u cnpoca
BoponpoBoaHoe X03AiCTBO MOXHO caenaTb 3Hepr03%)¢)eKTl/lBHblM nyTeM ycoBepLIEHCTBOBaHUIA Kak
Ha CTOPOHE MPEeANOXeHWs!, Tak 1 Ha CTOpPOHe crpoca’ .

B0O3MOXHOCTU YCOBEPLLUEHCTBOBAHUM HA CTOPOHE NpeanoXeHus

O6bwwe npobnemsl Bo3MoXxHble peLleHns
* YTeuyku B: * CnctemMHoOe nepenpoekTUpoBaHme U PEKOHCTPYKLMSA
- B maructpansix n Tpybonposogax obopynoBaHus NyTeM OTBETA Ha OCHOBHbIE BOMPOCHI:
pacnpegeneHus Bogpl; 1. [MpaBunbHO N1 CNPOEKTUPOBAH U ABMSETCS N
- CoeanHeHusax TpybonpoBOAOB U 3hbpeKkTUBHBIM HAcoc?
obopynoBaHus; - QHeproadhdekTnBHbIE ABUraTENy;
- Knanarax; - MpuBoapI C perynupyemMorn CKOpoCTbio;
- CyeTyukax,; - Pabouune koneca, knanaHbl, KOHAEHCATOPbI;
- KoppoanpoBaHHbIX nnu noBpexaeHHbIX - Bonee HM3Koe TpeHue Tpyb M NOKPLITUS.
y4acTkax CUCTEMbI. 2. SBnsOTCA NW HaNopbl COBMECTUMbIMU? (Hanop
* Bbicokuii YpOBEHb TPEHUA Ha BHYTPEHHUX Hacoca 1 Hanop CVICTeMbI)

78
ANbAHC 33 SKOHOMMIO 3HEPTUK, «ObecrneyeHne aHeproapPeKTUBHOCTU CUCTEM BOAOCHABKEHUA U OUUCTKM CTOYHBIX BOZ, NMPU MOMOLLY
cTpaTernint Watergy», PobepTt b. NlaHr, J/lopa BaH Bw, bpaiiH C. Kactennu ( http://ase.org/sites/default/files/iwa_paper_alliance.pdf

7 ANbSAIHC 33 SKOHOMMIO 3Heprun, « Watergy: UCNo/Ib30BaHWE NPEUMYLLECTB HEOCBOEHHOW SHEPIMU U BO3MOMKHOCTEN 3G EKTUBHOIO
MCNO/1b30BaHMNA BOAbl B MyHMLMNANbHbIX CUCTEMAX BogOCHabxeHuMs» (nepsoe Pykosoactso 2002 r.; o6HoBAeHO B 2007 r.); HA aHITMINCKOM
asbike (Bepcua 2007 r.): http://www.watergy.org/resources/publications/watergy.pdf

Ha pycckom s3bike (Bepcmsa 2002 r.): http://watergy.org/resources/publications/watergy russian.pdf
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noBepxHOCTAX Tpyb (3HayeHne ¢ ansa Tpyo)
* HenpasunbHasa cxema pacnonoxeHus
CUCTEMBI;

* N30bITOYHOCTb KOHCTPYKLMN CUCTEMBI;

* HenpaeunbHbIv BeIGOp 060pyaoBaHus;

» Ctapoe, ycTapeBluee 06opyaoBaHue;

3. YcTaHoBneHbl N1 NpUBOAbLI C perynupyemMon
CKOpOCTbIO ANns obecnevyeHus paboTbl ¢
nepemMeHHON NPon3BOaUTENBHOCTLIO?

4. dsnsotcs nu apdEKTUBHBIMM CpeacTsa
yI'IpaBJ'IeHVIH?SO

* YMeHbLueHne paboyero koneca Hacoca;

* [noxoe TexHn4yeckoe obCnyxnBaHue;
* [NoTepwn npurogHom BoAbl.

* YMeHbLLEHME yTeyek 1 noTepsb;

* MogepHusaumsa obopynoBaHus;

* Tpybbl C HA3KUM TPEHMEM;

« [lBuratenu ¢ npMBogamm ¢ perynmpyemon
CKOPOCTbIO;

» KoHgeHcatopsbl, TpaHcdopmaTopsl;

* YnyylweHne MeTodoB TEXHUYECKOrOo 00CNyXNBaHNS
1 aKcnnyaTauuu;

» OuncTKa U NOBTOPHOE MCMOMb30BaHUE BOApbl.

B03MOXHOCTU YyCOBEPLIEHCTBOBAHMI HA CTOPOHE cnpoca

[MyTem ycoBepLUEHCTBOBAHWSI HA CTOPOHE Cnpoca BOAONPOBOAHLIE XO3SMCTBA MOTYyT CO34aBaTh
cuTyaumm 000K AHOrO BbIMIpbILLA KaK Ansi cammnx cebs, Tak U Anst CBoux noTpebutenen.

MpenmywecTBa AN KOMMYHanNbHbIX Mpeumywectsa ansa notpebutenen
npeanpuaTui

o  CHwmxeHne cnpoca Ha Bo4y MOXET NpUBOAUTL | e
K MOBbILLEHWIO MPOM3BOANTENBHOCTH.

e 3JT0 MOXeT nomoraTb nsberatb HOBbIX °
BINOXEHUI B OO BbEKTHI;

e MeHbLUNN 06bEM NPOXOXKAEHNS BOObI B
CUCTEMAX CHMXAET CTOMMOCTb MPOKaYku U
noTepu 3HEpPrumn n3-3a TPEHUs;

e BrioxeHus B nporpammbl, CBAI3aHHbIE CO
CTOPOHOW cnpoca, NMPUHOCST KPaTKOCPOUHYHO
N JONTOCPOYHYI0 9KOHOMMIO CPeacTB.

CHWxXeHne cnpoca NpUBOAUT K CHUXKEHWIO
3aTpaT Ha NpefoCTaBnsieMble YCIYTu.

CHwxeHne peduumTa BOAbI.

OcHoBon ycnexa sBnsetTcd obecneveHne ans notTpedbutenen Takux Xe unm gaxe 60nbLumx
npeumyLlecTs 6rnarogaps cHuxkeHuio obbema notpebnaemon soabl. MyHuLmMnanbHble KOMMYHarbHbIE
npeanpuaTUs MOryT peannsoBbiBaTb NPOrpaMmbl CTUMYNMPOBAHUSA N obyyYeHns, HanpaBrneHHbIe Ha
CHWXeHVne noTpebneHus Ha CTOpOHe crpoca XWUTENsSMU UM NPOMbIWEHHBIMU NPeanpUaTUaMU,
Takme Kak obyyawlme n MHPOPMaLMNOHHO-Pa3bACHUTENbHbIE MPOrpamMmbl; MHBEHTapM3auus Bodpbl
ANs XUMOoro U KOMMEPYECKOro CeKkTopa, NpeaocTaBneHne pekoMmeHgauui no yCoBepLUEHCTBOBaHMIO,
KOMMNMeKTbl JOKYMEHTOB Ans 3h(eKTUBHOro MCNonb3oBaHWa BOAbl, MHAOPMALMOHHbIE BpoLuopbl U
OykneTbl ANS rpaxgaH W MPOMBILEHHbIX NPeanpuUsTUA, NPOrpaMMbl MO CKUAKaM W yCTaHOBKe,
Harpagbl 1 Np13bl 3a Ny4Ywne MHNLUATUBbI YaCTHbIX, OOLLECTBEHHbIX 1 KOMMEPYECKNX OpraHu3auni.

KoopavHauusa mep Ha CTOpOHe cnpoca ¢ AeCTBUSIMUA CUCTEM NpeasioXXeHUss MOXET MPUHOCUTb
ewe 6Gonbwune npeummyllectsa obevm cTtopoHam. Hanpumep, ©narogaps COrmacoBaHUKO KPYMHbIX
nporpaMM Ha CTOPOHe Cnpoca C 3aKyrnKoOW HOBbIX 3HepProdddeKTUBHbIX HACOCOB MOXET MO3BONUTL
BogonpoBoaHOMY XO3F|I7ICTBy COKOHOMUTb cpeacTBa NyTemM CHUMXeHuA obbema BOObl, npoxogsallero
4yepel3 CUCTEMY, U OHO CMOXeT KynnuTtb MeHblLue N MeHee [Ooporne HacocCbl AOnA yaoBleTBOpeHUdA
cokpaTmBLuerocqa crnipoca. O4YeHb YacTO CHWXEHWe crnpoca NPUBOAMT K MOAEPHU3aUUM CUCTEM U UX
npucnocabnmBaHnio K HOBbIM YPOBHSIM Cnpoca.

OuyeHb YacTo KOHeYHble MOTPebuTeNnn MOryT He BUAETb HUKaKON NPSIMON LLIEHHOCTW Npwu
ncnonb3oBaHuM BoAbl HeaddekTnBHbIM 06pa3om. Hanbonee pacnpocTpaHeHHbIMU TEXHONOTUSAMM,
obecneynBaloLLMy IKOHOMUIO, ABNSIOTCS criedytoLime:
e  CBepxHW3KMI YpOBEHb BOAbl B 6a4kax CMbIBHbIX TyaneTos;
Bapbepbl B 6a4ykax yHATa30B Unu Apyrue yCTpoNCTBa BbITECHEHWS BOAbI;
[yweBble pacnbinuTeny ¢ HA3KUM NOTOKOM;
OdbdhekTnBHBIE a3paTopbl KPAHOB;
OpdeKTUBHBIE CTUPArbHbIE N NOCYAOMOEYHbIE MaLUWHbI;

8 CI1 1998, c1p. 55-58.
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e CyxoycTonumBbI naHawadT (nocagka pacTeHN, KOTOpble CMOCOOHLI aganTMpPoBaTbLCA K
KNMMaTU4eCKnm yCrioBusM n obecnevmBaTtb 3KOHOMUIO BOMbLLOIO KONMYecTBa BOAbI
opoLleHuns);

e KanenbHoe opolueHue;

e  OHeproaddeKkTnBHbIE BOASAHbLIE HAarpeesaTenu;

e CucTtembl ropsyen Bogpl No TpeboBaHumio.

Han6onee apdeKTUBHBIMU MEpPaMU, KOTOPbIE UCMONb3YIOTCS OpraHU3aLMsiMu 1 npeanpusTusaMmn® |
ABNSOTCS:

e [loBTOpPHOE NCNOMb30BaHNE TEXHONOMMYECKON BOAbI;

o MopgepHusauumsa n perynupoBka o6opyaoBaHusa 1 3aMeHa YacTen;

o [lpumeHeHne appekTUBHBLIX METOLOB NUCMONb30BaHNS XO35IMCTBEHHO-OLITOBO BOAbI, TAKUX
KaK YHUTa30B M NUCCYyapoB C HU3KUM YPOBHEM BOAbI, a3PaTOPOB KPaHOB, AYLIEBbIX
pacnbinuTenen ¢ HA3KUM NOTOKOM U T.A4.;

M3meHeHne cnocoboB aKkcnnyaTtaumu,

Perynuposka npoayBku 6alleH oxnaxaeHus;

YMeHbLUEHNE BPEMEHM OpOLLIEHMS NaHawadTa;

YcTpaHeHune yTevex;

YcTaHoBKa pacnbinsoLwmx oopcyHOK, yCTaHOBKa aBTOMAaTUYECKMX POPCYHOK C 3aTBOPOM.

[JononHuTtenbHbIe pecypchbi:

1. Otyetr «Watergy: wucnonb3oBaHWe NPeEMMYLLECTB HEOCBOEHHOW 3HEprMM Uu BO3MOXHOCTEN
3(PPEKTUBHOIO UCMOMb30BaHNA BOObl B MyHMUUMNAMNbHbBIX cucTemax BogocHabxenusi» (2007 r.),
onybnMKOBaHHbIA ANbSHCOM 33 3KOHOMUIO 3HEprMm AreHTCTBa MO 3HEPreTUMKe, OKpyXKatollen
cpefe M TEXHUYECKMM MepaM MO 3KOHOMUYHOMY PasBUTMIO CENTbCKOro X03sNCTBa U TOProBbIM
6iopo AMP CLUA (Ox. Oxanmc, C.J1. Kamn6enn, E.I'. lognae). OT4yeT cogepxuT onmcaHue
TEXHONOrMM Onsi  ONTUMANbHOrO WUCMNOMb30BaHUA 3HEPrMM B  MyHMUMNAmNbHbBIX  CUCTEMaX
BOAOCHAbOXeHMs nyTemM BHeOpPeHUs1 9KOHOMUYeCKn apdekTuBHbIX Mep. [lonHas Bepcusa oT4yeTa
nMeeTca Ha caunTte http:/www.watergy.org/resources/publications/watergy.pdf, pycckuii BapuaHT
(Bepcusa 2002 r.): http://watergy.org/resources/publications/watergy russian.pdf

2. Otyet «ObecneyeHne 3HeprodadHEKTUBHOCTU B CETAX BOAOCHAOXKEHUSA N OUYMCTKU CTOYHbLIX BOA
npu nomowm ctpatermn Watergy», onybnvkoBaHHbIN ArbSHCOM 3a 3KOHOMWIO 3Heprun (PobGepT
Bb. Ilawr, lNampa BaH Bwu-Maxlpopwn, bpavan C. Kactennu). B oTtyete ocBelwaeTtcd
KOMOMHUPOBaHHbIV Noaxon K 3pPEeKTUBHOMY UCNOMNb30BaHWMIO HEPTUW U BOAbI, KOTOPbIN MOXeT
obecneynBaTb UX OONbLUYIO 3KOHOMMIO:  http://ase.org/sites/default/files/iwa_paper_alliance.pdf

81 JlemapTaMenT 10 BOIPOCAM OKpPYIAIOIIEH CpeIbl K IPUPOAHBIX pecypcoB Ceseproii Kapomuusr, 1998, 120 crpanui.
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9. OPITEXHUKA®

OKOHOMMSI  SHEpPrMM  MpPUM  UCMONb30BAHUM  OPITEXHMKM  BO3MOXHa  Onarogaps  BbiOopy
aHeprocHeperaroLmx U3aenuii.

Tonbko NyTemM OLEHKU CUCTEM U NOTPeBHOCTEN MOXHO OnpeaennTtb NpuUrogHble W
appekTnBHBIE Mepbl. OHa MOXeT ObiTb caenaHa KBannUUMPOBaHHbBIM 3KCNEPTOM MO HEpreTuke ¢
onbiToMm B cdepe WUHPOPMALMOHHBIX TEXHOMOrMI. 3akmnioyYeHne OLUEHKU [OOIMKHO  BKMYaThb
pekomeHZaLummn no npnobpeteHunto obopyaoBaHua Nnbo nyTem MOKynku, Mo nyTem apeHabl.

Orlpep,eneHwe mMmep no aHeproc6epe>|<eH|/no npn NCnoJib30BaHUN OPITeXHMKN Ha paHHEM 3Tane
nnaHMpoBaHUA  MOXET NpPUBECTU K 3Ha4YUTEeJIbHOMY CHWXEHUK  Harpyskm agnda CUCtem
KOHOMUNOHNPOBaHNA BO3ayxa U MBI, n, Takum 06pa30M, CHNU3UTb KaK KanutalibHble 3aTpaTbl, TaKk U
aKcnnyaTauMoOHHbIE pacXoabl. Kpome TOro, OBYXCTOPOHHAA MNMevyaTtb U 3KOHOMWUA 6y|v|ar|/| B LieriomMm
ABNAKOTCA BaXHbIMXU MepaMW ONnA 3KOHOMUU 3HEeprmn npm npomn3BoacrteBe 6y|v|ar|/|, a Takke ansa
CHMXEeHUA 3KCnnyaTauMoHHbIX 3aTpar.

B Tabnunuax HWKe nokasaHbl NOTEHUMaNbHO BaXkHble Mepbl MO 3HEProcbepexxeHuto, KoTopbie
MOTYT NPUMEHATHLCS MPU UCMONb30BaHUN OPIrTEXHUKK. B kaxgon Tabnuue mepbl npuBeaeHb!, HA4YMHas
C TeX, KOTOpble UMEKT MaKCMMarnbHOe NoTeHUManbHOE BIUSIHUE N KOTOPbIE fler4ye BCEro BHEAPATb.

OT1an 1: Bbi6op sHeprocbeperawowmx nsgenum - Npumepsi

Onwucaxne mep MoTeHumanbHas
3KOHOMUS
Mnockne moHutopbl (PKKM), 3ameHsiowme paBHOLEHHbIE OObIYHbIE MOHWUTOPSI, MpumepHo 50
3KOHOMSAT HEPTUIO %

LleHTpanm3oBaHHble  MHOroyHKUMOHAarnbHble  YCTPOWCTBA,  3aMeHsolme
OTAEnNbHbIE YCTPOWCTBA C OAHOM (PYHKUMEN SKOHOMSAT SHEPTUI0, HO MPU YCIroBuUMK, o 50 %
YTO MCMNOMb3YETCH HECKOMNBbKO (YHKLMI

LleHTpanu3oBaHHbIn ~ NpuUHTEP (M MHOTOYHKUMOHamMbHbIE  YCTPOWCTBA),
3aMeHsIoWmMe nepcoHanbHble MNPUHTEPbl, 3KOHOMWUT 3JHEpruo, ecnn  Ans [o 50 %
KOHKPETHOro NpMMeHeHWs BbiIbpaHbl NpaBuIibHbIE NapameTpbl

Or1an 2: Bbibop 3Heprocbeperarowmx yCTPOMCTB B ONpeAesieHHON rpynne usgesnvn - npumepsbl

Onucanune mep MoTeHuunanbHas
3KOHOMUS
B
KoHkpeTHble napameTpbl 06opyaoBaHMs ANs peanbHOro NpMMEHEHUs ABNATCA | KONIMYECTBEHHOM
Hanbornee BaXXHbIM (PAKTOPOM ANsi SKOHOMMUUN SHEPTUN OTHOLUEHWUN He
onpeaeneHo
0-30 % no
CPaBHEHUIO C
WMcnonb3oBaHue ons TeHOepoB KputepueB ctaHgapta «Energy-Star» B kavecTBe 06ODVAOBAHUEM
MUHMMarbHbIX NO3BONUT M3bexaTb NpuobpeTeHns HeadHPEKTUBHBIX YCTPOWCTB pyA
CYLLEeCTBYIOLLErO
YPOBHS

ObecneunBante, 4TOObLI ynpaBneHUe 3HepronoTpebrneHnem SBNANOChH 4acTbio
TEXHUYECKNX YCNOBWUW TeHaepa, U YTOObl OHO YYNTLIBAnoCh B KOHMUrypauum npm 0o 30 %
yCTaHOBKE HOBOW OPIrTEXHUKU

Otan 3: MNpoBepka ynpaBreHUss dHEpPronoTpedneHnemM n noTeHumana 3KOHOMUM KOHKPETHOro
notpeburtens - Npumepsbl

OnucaHue mep MoTeHumanbHas
3KOHOMUS

8 EBponeiickas nporpamma «3efieHoe CTpoUTenbcTBo» http://re.jrc.ec.europa.eu/energyefficiency/index.htm,
http://www.eu-energystar.org/ v Mporpamma MeKayHapoAHOToO SHepreTUYecKoro areHTcTea «dddeKkTnsHoe
MCNONb30BaHME KOHEYHOTO 3/1eKTPOTEXHMYECKOro 060pyA0BaHMA» Www.iea-4e.org

NHbopmauma o npuobpeTeHnn OprTexHUKN MMEeeTca Ha caiTte

http://www.pro-ee.eu/
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Cuctema ynpaBrieHusi aHepronoTpebrneHnem OomkHa OblTb NpegycMOTpeHa BO o 30 %
o (o]

BCEX YCTPOMCTBaxX

OKpaHHble 3acTaBKM He SKOHOMAT 3HEPruio, Mo3TOMY BMECTO HMX HYXHO o 30 %

MCMonb3oBaThb ObICTPOE BKITOYEHME AEXKYPHOTO / CSILLEro pexumMa °

Mcnonb3oBaHve  MEepeknioyaemMoro  MHOTOXOAOBOrO  COEAMHWUTENS  MOXET o 20 %

npefoTBpallatb MNOTPEGEHNe 3SHEPrMU BbIKIMIOYEHHOTO KOMMSiekTa OUCHOro

obopynoBaHusi B HOYHOE BPEMS UIN BO BPEMSI OTCYTCTBUSA NepcoHana

BbIkntoyeHe MOHMTOPOB U MPUHTEPOB BO BPEMSI MEPEPLIBOB U COBELLAHMIA [0 15 %

CHWXaeT NoTpebnieHne aHeprun B AEXYPHOM peXUMe °

Bupka «ENERGY STAR»®, umelowasicn Ha sHeprocbeperaioemM opUCHOM o06opyaoBaHuu,
NPUMEHSIETCS K LUMPOKOMY AMana3oHy U3genuii: oT NPOCTbIX CKaHEePOB A0 MOSHbIX CUCTEM AOMAaLLHUX
HacCTOMbHbIX KOMMbIOTEPOB. TpeboBaHUS W TEXHUYECKMEe YCMOBWUS W3Oenusl, Ha KOoTopoe
npuknevBaeTcs Oupka, MOXHO HaWTW Ha camte www.eu-energystar.org. [lnsa cpaBHeHWs n3genui
UMEETCS WMHCTPYMEHT, KOTOPbIA AaeT BO3MOXHOCTb MONb3oBaTensM BblOuMpaTb 06opydoBaHWe C
MaKCMMarnbHbIMW  BO3MOXHOCTAMU  3HeprocbepexeHuss. Hanpvmep, MOXHO BMAeTb, 4YTO B
3aBMCMMOCTM OT Bblbopa MoHMTOpa noTpebnseMas MOLWHOCTb BapbMpPYeT B AvanasoHe oT 12 BT go
50 Bt. B aTom cnyyae notpebneHve aHeprim npy BKIKOYEHHOM YCTPOWCTBE CHbKaeTcs Ha ~75%.

8 [JononHuTtenbHaa nHGopmauma MmeeTca Ha caliTe www.eu-energystar.org

CornacHo MNonoskeHuto (EC) 106/2008, LeHTpasibHble OpraHbl BAACTU MOTYT yCTaHaB/MBaTb 6oaee HU3Kue TpeboBaHuA B
OTHOLUEHUWN 3HeProapdEKTUBHOCTH, YeM TPebOBaHUA OBLLUX TEXHUYECKMX YCNOBUIM AN KOHTPAKTOB MO KOMMYHa/bHbIM
ceTAM, CTOMMOCTb KOTOPbIX PAaBHAETCA MW NPEBbIWAEeT NOPOrosble 3Ha4YeHUA, yKasaHHble B CTaTbe 7 [InpeKTusbl
2004/18/EC.
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Buoras — 310 eCTeCTBEHHbIN NOMYTHbIA MNPOAYKT Pas3NoXeHUs OpraHNYecknx OTXOOO0B Ha MYCOPHbIX
cBarnkax C 3acbIMKON MMM M3 CUCTEM KaHanu3auuoHHOW Mnmn octaTovyHon BoAbl. OH obpasyeTcs npu
pasnoXeHny opraHN4ecKon YacTn OTXOO0B.

B ocHoBHOM, 6uvoras cogepxut MeTaH (CH,), koTopblii SiBNSieTCS 4Ype3Bbl4aliHO FOPHOYMM Tasom.
Moatomy Guoras sIBNAETCS LEHHbIM WMCTOYHUKOM SHEPrMW, KOTOPbLIA MOXEeT MCMonb3oBaTbCs AOJ1s
rasoBbIX TYPOVH M NOPLUHEBLIX ABUraTenein, B kKa4ecTse AOMNONHUTENBHOIO UM OCHOBHOMO TOMMMBa
Ans  yBenuMyeHuMsi oGbema  NpPOM3BOOMMOWN  INIEKTPUYECKON  SHEpPruK, Kak  KauyeCTBEHHbIN
TpyGonpoBOAHbIA a3 UM aBTOMOOWIbLHOE TOMSMBO, WMNW AaXke B KayecTBE MWCTOYHMKA Tenna wu
[ABYOKWUCU yrnepoda Ans TEnnul U pasnuuHbiX MPOMbILWMEHHBLIX npoueccoB. Yalle scero 6uoras
nofy4aloT Ha cBarnkax UnuM M3 CUCTEM CTOYHOW UMM OCTaTOYHON BOAbI.

Kpome TOro, mertaH Takke SBNSeTCS MNapHWKOBLIM ra3omM, WU €ero BO3denctevMe Ha rnobanbHoe
notenneHue B 21 pas npesblwaeT Bo3gencTeue asyokucu yrnepoga (CO,). MNoaTomy, nssneveHve
Onorasa Takke siIBMNsIeTCA LEeHHbIM BapMaHTOM Af1s1 CHUKEHMS BbIBPOCOB NapHUKOBLIX Fa3oB .

10.1. W3BMEYEHUE BUOrA3A HA MYCOPHbIX CBANKAX®

PasmelueHne oTxogoB Ha MYCOPHbIX CBaJ'IKaX87 MOXeT co3aaBaTb I'Ip06J'IeMbI ansa Opr)KaI'OLLI,eVI
cpeabl, Takme KaK 3arpAa3HeHme BOAbl, HEMNPUATHbIE 3anaxu, B3pbiBbl WU TOpeHue, yayliawllee
nencreue, nospexageHmne pactuTeribHoOCTn 1 Bbl6p00b| NapHUKOBLIX ra3oBs.

[a3 Ha MyCOpHbIX cBamnkax™ o6pa3yeTcsi B a3pobHbLIX U aHaspOGHbIX YCMOBUSIX. ASPOGHBLIE
YCINOBUSA CO3[aloTCA Cpa3y Xe MNocrne pasMelleHns OTXOOOB M3-3a 3aXBayeHHOro aTtMocqepHOro
Bo3gyxa. HavanbHas aspobHas dasa ABNseTcAa KpaTKOBPEMEHHOW, W obpasylluics ras, B
OCHOBHOM, COCTOWUT W3 ABYOKUCK yrnepoga. B cBa3u ¢ Tem, 4TO KOnmM4YecTBO Kucrnopoga ObICTpo
COKpallaeTcsl, ONUTENbHOE pasfoXeHWe NpPOoAoIKaeTcs B aHadpOOHbIX YCNOBUSIX; MpU STOM
obpasyeTcs ras co 3HauMTenbHOW TennoTon cropaHus. O6bIMHO OH copepxuT 55% metaHa u 45%
OBYOKUCW yrnepoaa co crnejamMmn HEeCKOMbKMUX neTyumx opraHudeckux coegmHenmn (JIOC). bonblias
yactb CH, n CO, obpasyetcs B TedeHune 20 neTt nocne pasMeLleHnsa OTX040B Ha CBarke.

Cgarnku npeacTtasnsloT cobon 3HaUNTENbHBIN UCTOYHKK BbIOPOCOB aHTponoreHHoro CHy; no oueHke,
konm4ectBo BblbpocoB aHTponoreHHoro CH, Bo Bcem mupe coctaensieT 8%. B lNpunoxenunn | k
Oupextnee 1999/31/EC rosoputcs: «la3 MycopHbIX cBanok Heobxoammo cobupaTb Ha BCex cBankax,
Kyga noctynatT buonormyeckn pasnaraemble otxogbl. OH JOMKEH O4MLaTLCA U UCMONb30BaThCS.
Ecnu cobpaHHbI ra3 Hemnb3s UCNonb30BaTh AMS NPON3BOACTBA 3HEPrMKn, ero HeOBXo0AMMO CXUraTby.
HauunoHanbHble OUPEeKTUBLI UK CTaHgapThbl Takke MOTYT MPUMEHSITLCH K rady CcO CBariok B CTpaHax
BocTtouHoro NapTHepcTBa u LleHTpanbHon Aauu.

10.2. BUOrA3 U3 CTOYHOWU U OCTATOYHOM BOAbI

[pyroii BO3MOXHOCTbIO NPOU3BOACTBa Ouorasa siBNsieTcst ycTaHoBka GuopeakTopa B cucTeMax
CTOYHOM M ocTaTouHOM BoAbl. OcTaTouHble BOAbl HaMpaBRsitoOTCS B OYMCTHYK YCTaHOBKY, roe M3
CTOYHON BOAbl yOanswTCs opraHUYeckvMe BeLecTBa. OTWU opraHMYeckuMe BeLLecTBa pasnaratloTcsi B
OuropeakTope, B KOTOPOM Omoras npom3BoAUTCA NpyM NOMOLLM aHaapobHoro npouecca. MNMpumepHo 40-

8 HeKkoTopble npMmepbl NPOEKTOB MO 6MOrasy MOXKHO HaUTU Ha MIHTEpHeT-CTpaHuLe
http://ec.europa.eu/energy/renewables/bioenergy/bioenergy anaerobic_en.htm
8

> Cm. rnasy 10 HacToALLero pyKOBOACTBA.

8 WNccnepoBaHue o noTeHumane sHeprumn u3 bruorasa, Npon3BOAMMOro Ha CBasIKe ropPoACKMX 0Txoa08 B KOxHoM McnaHuu.
Monuceppat 3amopano, Xopxe Uraacuo Ilepec Ilepec, Mrnacno Arsumap ITaBec, Auren Pamoc Punao. «0630p
BO30OHOB/IAEMbIX M YCTONUYMBBIX UCTOUHUKOB 3Heprum» 11 (2007) 909-922 // «BausHne pasmelleHUs Ha CBaslKax 1
3aKNafblBaHMA B KOMMOCT Ha BbIBPOCHI NAapHMKOBBIX ra3oB — 0630p», IKc.®. Jly , k. Haunp. «TexHonorna buopecypcos»
100 (2009) 3792-3798 // MesayHapoaHoe 3HepreTuyeckoe areHTcTeo «bnosHeprua — 3agarme 37 IHeprus us 6uorasa u
CBA/IOYHOTO rasa». www.iea-biogas.net

87
npe,ﬂ,OCTanIeHHaﬂ MHd)OpMaLI,VIFI MOXET He KaCaTbCA CTPaH, rae MyCopHble CBa/IKU yXKe He pa3pelleHbl.

8 HononHutensbHas nHGopmauma B 4OKymeHTe TMnosoi otyeT « TeXHO3KOHOMUYECKoe 060CHOBaHUE YCTOMUYNBOrO
CHMXeHUA BbIBPOCOB Ha CyllecTBytowwmx cBaskax Kparre n BupuHrepmeep 8 HugepnaHgax. Mpouecchl B oTxo4ax 1 063op
YCOBEPLUEHCTBOBAHHbIX TEXHUYECKM MEP» UMeeTcs B MHTepHeTe Ha caifTe
http://www.duurzaamstorten.nl/webfiles/DuurzaamStortenNL/files/R00001 Final generic_report.pdf
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60% opraHMyeckmx BeLllecTB MpeBpallalnTcd B 6uoras ¢ cogepXaHueM meTaHa OKOfo 50-70%%.
ChipbeMm ans Guopeaktopa Takke MOryT ObiTb pacTUTENbHbIE WM XKMBOTHblE OTXOAbl. [1o3TOMYy OH

MOXeT WCNonb30oBaTbCA B MNULLIEBOMN NMPOMBbILUITEHHOCTN, Takom Kak KpynHble MyHUMUUNarbHbIEe
O4YNCTHbIE COOPYXEHUA.

COBpEMeHHbIe YCTAHOBKM MOTYT CHWXaTb 3anaxun OO0 MWHUMalribHOro YpPOBHA. BbuorasoBble
YCTaHOBKM MOTyT npegHa3HadaTtbCA OJ1A BbINONTHEHUA NpeaBapUTesibHbIX yCJ'IOBI/IVI, noanexawmx

YTBEPXKAEHUIO MPeanpuaTUSAMU MUALEBON MNPOMbILLNEHHOCTU AN MCMONb30BaHUSA BMONornyeckmx
yaobpeHuii B cenbCKOM XO3SNCTBE.

89

[xoaH Kapnac BpyHo 1 ap. «MHTerpaums abcopbLUOHHBIX CUCTEM OXNAXKAEHUA B TPUTEeHepPaLMOHHbIE CUCTEMBI C
rasoBbIMM MUKPOTYp6UHAMM € ucnonb3oBaHuem buorasa: Lienesoe nccnefoBaHWe YCTaHOBKM OUMCTKU CTOKOBY.
MpakTnyeckan sHepreTnka 86 (2009) 837-847
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11.A0ONONMHUTENbHBLIE MEPbI MO YMPABIEHUIO HA CTOPOHE CMPOCA®® , BKIIOYASA
M3MEHEHUE OTHOLLUEHUA

MpuobpeTeHne 3eneHoit anekTposHeprum® (kak onucaHo B Yactu |, rmaea 7.2.4)
MYHULMNANbHON aAMUHUCTPALMEN, AOMaMU UMK KOMMAHUAMU, SABASETCS XOPOLUMM CTUMYMOM Ans
KOMMaHWil BKNaabiBaTb CPEACTBa B ANBEPCUAUKALIMIO YCTAHOBOK MO MPOU3BOACTBY YMCTON 3HEPrUN.
Y MYHULMNANUTETOB UMEETCS HEKOTOPbIN OMbIT MOKYMKW 3EMEHOI SMEKTPOSHEPTUM Y SNEKTPOCTAHLN,
HaXOASLLMXCS B COBCTBEHHOCTY MYHULMMANBHOM KOMMaHK.

MpnobpeTteHne aHeprocbeperawwmx ObITOBLIX 3NEKTPONpubopoB SABMASETCA  OpYrUM
WCTOYHMKOM cOepexeHust u aKoHoMuUW dHeprumn. Ons atoro gna ctpaH EC un uneHosB [dorosopa o
CO3aHuUN 3HepreTU4ecKoro coobLectea® Gbinu NPUHSATBI paMOYHbIe MONOXeHMs 06 3KoNnorm4eckom
OnsaiHe U MapKMpoBKe 3HepreTmyeckon adpdekTnBHocTu. MNMonoxeHnsa o6 3KONOrM4eckoM Au3anHe
(BHeOpeHHble cornacHo [upekTuBe 2009/125/EC)93 HanpaBreHbl Ha CHWXEHWe BO34EeNCTBUSA Ha
OKpyXaloLylo cpedy W3genqin, CBA3aHHbIX C SHEPreTuMKoW, BKM4Yas aHepronotpebneHve Ha
NPOTSDKEHUN WX  MOMHOrO >KM3HEHHOro uukna. [lonoXeHuss O MapKUPOBKE SHEpPreTm4eckon
appekTMBHOCTM (BHELpPEHHble cornacHo [upekTuBe 2010/3O/EC)94 0043biBalOT nNpou3BoauTENeENn
ObITOBBIX MPMOOPOB MapKMpOBaTb CBOM M3LEnus, NpeocTaBnasa MoKynaTernsmMm BO3MOXHOCTb MMETb
cBefeHus 06 aHeproapHeKTUBHOCTU U 06beMe NoTpebneHns aHeprum AaHHbIMKU YCTPOMCTBaMN. OTK
OVPEeKTMBbl U (UNKN) HaUMOHasbHbIE MOMOXEHUA TakKe MNPUMEHSIOTCS K MapKMpoBke ObITOBbIX
anekTponpubopoB B HEKOTOPLIX CTpaHax BocTouvHoro lMapTHepcTBa u cTpaHax LleHTpanbHon Asun.
Mpubopbl, Ha KOTOpble PacCNPOCTPAHAITCA [AaHHble MONIOXKEHMS, KaK MpaBWuso, BKIOYatoT:
XOMNOAMITBHVKN, MOPO3UITBHMKM N UX KOMOUHaLMK, CTUPanbHble MalluvHbl, CYLUUIKMA U NX KOMBMHaumw,
NMOCy4OMOEYHbIE MalUMHbI, NeyYu, HarpeBaTenu BOAbl U YCTPOWCTBA ANA XpPaHEHWs ropsiien BOAbl,
WUCTOYHMKN OCBELLEHUS, YCTPOMCTBA KOHOWLMOHMPOBAHUSA Bo3gyxa. [lepevyeHb MOMNOXeHUMn O
MapKMpPOBKE W MOMOXEHUA 00 3KOMOrMYEeCKOM Au3ariHe, NPUHATLIX ANA pasfnuyHbIX  U3genun,
NoTPeBNALWNX IHEPIUIO, MOXHO HaWTK Ha caiite®™. MonoxeHnst 06 3KOMOTMYECKOM An3aliHe YacTo
BKIMOYaloT TpeboBaHUSA O 3anpeTe U3genuin ¢ cambiM HU3KMM YPOBHEM 3HeprocbepexeHus. Yto
KacaeTCcA MOMOXEHUA O MapKUPOBKE, HaCTOATENbHO pekomeHayeTcs BblbupaTb npubopbl C
MapkmpoBkon A+, A++ unu A+++. MapknpoBka 3gaHui NpUMEHSIETCS Takke; OHa OCHOBaHa Ha cxeme
cepTudmKaLmMmM SHepreTUYeckMx nokasaTtenen, NpuHaTon cornacHo aupektue EPBD/2002/91/EC wu
EPBD/2010/31EU*.

KoMOGuHMpoBaHWE W3MEHEHWA OTHOLUEHUS W  BHeOPEeHUst 3PEPEKTUBHLIX Mep MO
aHeprocHepexxeHuto (3To He BKMoYaeT nepeobopyfoBaHne) B AoMax MOXeT o6ecrneumBaTtb CHUXKEHNE
3HepronoTpebneHuns no 15% nocne BTOporo roga” .

% NHdopmauma 06 ynpaBneHMM Ha CTOPOHE CNpoca MMeeTca Ha caiTe MexKayHapoAHOro SHepPreTMYecKoro areHTCTea
«YnpaBneHue Ha CTOPOHe cnpoca» wWww.ieadsm.org

Ha caittax Topten npeacTasneHa Nnog60pKa HaUNYULLIMX C TOUKU 3PEHUS SHEPTUM 3NEKTponpnbopos www.topten.info
(npoekT, NnoaaeprkMBaeMblit NporpaMmoin «YmHas aHeprua ans EBponbi»)

o JononHutensbHas nHGopMaLma UMeeTcs B AOKYMeHTe «3eeHan 3NeKTpoaHeprum — obecneyeHne pasHoobpasma»,
PriceWaterhouseCoopers

http://www.pwc.ch/de/dyn output.html?content.cdid=14918&content.vcname=publikations_seite&collectionpageid=619&backLink=http
%3A%2F%2Fwww.pwc.ch%2Fde%2Funsere dienstleistungen%2Fwirtschaftsberatung%2Fpublikationen.html

% CTpaHbl, KOTOpble ABAAIOTCA YneHamum [loroBopa o co3faHuM sHepreTnyeckoro coobuiecTsa: http://www.energy-
community.org.

% OupekTtnea 2009/125/EC Esponeiickoro MapnamenTta n Coseta oT 21 oktabpsa 2009 r. ycTaHaBAMBAET OCHOBHbIE
NoNoXKeHUs gas onpegeneHns TpeboBaHNM K SKOAN3ANHY ANA U34eNNIN, NOTPEONAIOLWMX C SHEPTUEN.

o [OupekTtnsa 2010/30/EC Esponeiickoro NapnameHTa 1 CoseTa aBaseTca 6a30B0i AMPEKTMBOW MO 0603HAYEHUIO MpK
NOMOLLM MapKMPOBKM U CTaHAAPTHOW MHPOpMaLMKM 06 n3aenmnsx, NoTPebAAOWMNX IHEPTULD, U APYTUX Pecypcax, CBA3AHHbIX
C M34eMMU, NOTPEBNAIOLLMMU SHEPTUIO.

% MepeyeHb NONOXKEHUI O MAaPKMPOBKE M MONOKEHUIM 06 9KONOTMUYECKOM AN3aiiHe, NPUHATLIX AN PAa3INYHbIX U3LeNNi,
noTpe6AAIoLMX SHEPrMIO, MOMKHO HalTU Ha caiTe: http://www.eceee.org/ecodesign/products .

%619 man 2010 r. nepepaboTaHHbIi BapUaHT «MPEKTUBbI MO SHepronoTpebasemocTi 3aaHuit (303 — 2010/31/EU)» 6bin

NpuHAT EBponeickum MapnameHTos u CoBeTom EBponeiickoro Cotosa ana ycuneHus TpeboBaHuii K aHepreTMyeckum
NoKasaTeNsiM 343aHUIN U pa3bACHEHWSA U COBEPLLIEHCTBOBAHNA NONOXKeHWM AupekTrebl 2002 T.; OH 3aMeHseT.

97 o
JononHutenbHas MHd)OpMaLI,MH MMmeeTcs Ha caliTe www.econhome.net
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Totpebienne GLITOBBLIMH 2IEKTPONPHGOPAMH HA OIHY KBAPTHPY 10 THITY JJekTponpubopos (EU-15) HOTpesneH ne 60" bLLUMU
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UctouHuk: Ba3a gaHHbIix Odyssée - www.odyssee-indicators.org

[MoBbIlEeHNE YPOBHA OCBEAOMIIEHHOCTU rpaxaaH SBMSETCS MOLUHbIM CPeACTBOM AN CHVKEHWS
notpebneHusa asHeprum Ha pabote u goma. HayyHoe wuccrneposaHve, nposegeHHoe B 2006 r.,
nokasasno, YTO MOMOXWUTENbHOE OTHOLUEHWME >XUMbLOB AOMa MOXET MPUBOAUTE K 3HAYUTENbHOMY
CHWXEHUIO  NOTpebrneHus 3Heprl/ll/|98. B pamkax paHHoOro wuccnegoBaHust Obin npoBefdeH
KOMNMNYECTBEHHbIN aHanu3 ¢ UCMNofb30BaHMEM AMANoroBON MHTEPAKTUBHOW «CUCTEMbI MHopMaLmm O
notpebrneHnn 3Heprm», KoTopas Obina ycTaHoBNeHa B AeBATU XWMbiX 3gaHusiXx. OCHOBHble
pe3ynbTaTbl ObINK CreayLWmMMn:

- YcTaHoBKa cUCTEMbI npumeena K CHUXXeHuto FIOTpe6J'IeHl/Iﬂ QHEPIrmn Ha 9%;

- CpaBHeHVe CYTOuYHbIX rpaduKoB Harpysku M rpacpukoB AMUTENbHOCTU Harpy3ku Ans Kaxk4oro
npubopa, 4o 1 Nocne YCTaHOBKW, Nokasarno pasfinyHble sHeprocbeperatoline opMbl OTHOLLEHUS
YNIEHOB [OMalUHEro Xo3siCTBa, TakMe KaK CHMXKEHME pPEe3EepBHON MOLUHOCTU U nydlee
ynpaeneHune paboton npubopos;

- OcBegoMneHHOCTb B OTHOLIEHUW 3dHeprocbepexeHus noBnvana He TONbKo Ha noTpebneHue
3aHeprn npubopamu, HenocpeaCTBEHHO MOKa3aHHbIMW Ha MOHWTOpE, HO U Ha notpebnexHve
ApYrMMu GbITOBBIMM 3neKTponpmubopamu.

Bbinv paspaboTaHbl MMM B HacTosllee Bpema paspabaTtbiBalTca  HEeKoTopble
OPWEHTMPOBAHHbIE Ha YyalMXcsi MpoekTbl® |, mpeaHasHayeHHble Anst UX OBYYEeHWs NepesoBOMY
onbITY. TV NPOEKTbl NpeafiaraloT BKOYaTb METOAbl 3KOHOMHOMO OTHOLUEHMS K 3HEeprMn B Kypchbl
06y4yeHns ans Toro, 4ytobbl yyawmecs GbiNM OCBEAOMIIEHbI O MPEUMYLLECTBAX TAKOro OTHOLUEHUS.
3TN MHULMATUBLI OPUEHTUPOBaHbLI HA TOMBbKO HAa yYalUMXcs, HO U Ha poauTeneit. Mo cyllecTsy, naes
3aKIl0YaeTcs B TOM, YTOGb! MPUHECTN IKOHOMHOE OTHOLLEHMWE K SHEPTUM U3 LUKOSIbI B AOM.

Mpumep: 3HauMTENBHOE CHWXEHME NOTPEBNeHMs aHeprum npu NoMoLn MoTMBaLUM U MHOPMaLIUM
ONA opraHvM3auun COpeBHOBaHUA rpaxaaH MOXHO yBUAETb B MpoekTe «lMcnornb3oBaHue aHepruu
coceasaMmmn» B pamMkax nporpaMmbl «YMHas 3Heprua ans EBponbi»
http://www.energyneighbourhoods.eu/gb/

% «OPEKTUBHOCTD CCTEM MHPOPMALMM O NOTPEBNEHUM SHEPTUN B SKOHOMMUN SHEPTUM B KIUbIX 3AAHNAX HA OCHOBE
cobpaHHbIX AaHHbIX», Tcynowm YeHo *, dymuHopu CaHo, Ocamy Caeku, Kumiwmnpo Teyaxm — MNpaKkTuyeckas sHepreTvKa 83
(2006) 166-183

% NononHutenbHas MHGOPMaLMA 06 S3HeprosGHEKTUBHOCTM B LWIKOE UMEETCA Ha CaliTe Www.pees-project.eu . POEKT,
noaAepKMBaembli nporpammort «YMHasa sHeprua ana EBponbi». HayuHoe nccneposaHue 06 sHeproadpdekTMBHOCTU B
WKosie 6bl10 NpoBeaeHo B Ipeuymun. PesynbTaTbl MOXKHO HalTU B cTaTbe: «IddeKTnBHoe 0byyeHne 3HepProapPeKTUBHOCTNY,
Hukonaoc 3orpadakuc, AHaxenmkn H. MeHeraku, KoHctaHTuHOC M. Tcarapakuc. Ony6imMkosaHa B c6OpHUKe
«DHepreTnyeckas ctpaterna» 36 (2008) 3226-3232.
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12.3HEPIrOAYAUT'® U MEPbLI NO 3KOHOMUU SHEPIUU

Llenbio sHeproayguTa sIBNSETCA BbIMNOMHEHWE aHanv3a MOTOKOB SHEPrun B UHXEHEPHbIX
COOPYXEHUAX U cucTemax (Hanpumep, 34aHusax, CeTaX LieHTpannM3oBaHHOro TennocHabxeHnsa n 1.4.) ¢
Lenbo MOHUMaHUA 3h(EKTUBHOCTM MUCMNONb30BaHUsA dHeprun. Kpome TOro, B HEM npegnaratTcs
KoppekTupylowme wmepbl ans  cdep €  HedaddEKTUBHBIM  MUCMONb3oBaHMeM 3Heprum. Coop
XapaKTEePUCTUK COOPYXEHUA unn obopyaoBaHus, KOTOpble MOABEPraloTCs ayauTy, a Takke AaHHbIX O
noTpebneHmMn aHeprum 1 SKCMNyaTaunoHHbIX AaHHbIX, OCYLLECTBSAETCS Npy NOMOLUU UCCNEeAOBaHWN,
U3MEpeHn WM CYETOB 3a MNOTPEONEeHHY JHEprui, MNpegocTaBAseMbIX KOMMYHanbHbIMM
npegnpuaTMsiMM 1M onepaTopaMu, WX MpU  MNOMOLWM  MOAENWPOBAHUA C  UCMOMb30BaHUEM
YTBEPXAEHHOMO nporpaMmmHoro obecneyeHus. lNMocne cbopa 1 NpaBUNBLHOrO aHanM3a aHepreTU4ecKmx
N 3KCMnyaTauMOHHbIX MoKasaTenerh MMeeTcs BO3MOXHOCTb MPEAnoXunTb KOPPEKTMPYHOLLME Mepbl,
HanpaBfieHHble Ha Yyny4lleHne 3SHeprodadPEKTUBHOCTU COOPYXEHUA wunu cuctem. Pesynbtatbl
3Heproayamta AomkHbl OblTb MO MEHbLLEN MEpe CneayrLLUMu:

. Onpep,eneHme N KONnn4eCcTBEHHOE BblpaXeHne noteHuunana 3HepFOC6€pe)KeHVIF|;

. PekomeHaavuum No  KOPPEKTUPYIOLLMM Mepam |/  Mepam no  ynyyweHuto
3HeproapekTMBHOCTY;

. KonunyecteeHHoe onpegenexHne KanutanbHbIX 3aTpar ans ynyyLieHus
3HeproapekTMBHOCTY;

o  [naH / nporpamMma BHeEAPEHUSI MEP.

OHeproayauT SiIBNSIeTCs NEPBbIM 3TaNoM nepen NPUHATUEM OKOHYATENbHOIO PeLLEHNst O TOM,
Kakue mepbl 6yayT nNpeanpuHMMaTbes ANs NOBbleHUs 3HeproaddekTUBHOCTU. HezaBUCUMO OT Mep
SHeproayauT MOXeT BbISIBUTb HernpaBunbHbIE MeToAbl dHepronoTpebneHus.

B cBA3n ¢ TEM, YTO u3mMepeHns u cbop OaHHbIX ABMSIOTCS BaXHbIM MOMEHTOM B OLEHKE
BO3AENCTBMS HA SHEPTUI0 U CTOMMOCTb peanudyeMbiX NPOeKToB obecnedeHns aHeproaPeKTNBHOCTU
COrnacHO pekoMeHJauusam sHeproayauta, cnocod Mx npoBeAeHus OOMKEH NMaHUPOBATLCHA 3apaHee.
[ononHutenbHyo MHGOPMaLMIo 00 U3MEpPEeHUsX U MNPOBEpKe peanusaumm pasnnyHbIX Mep Mo
3HeprocbepexxeHno MOXHO HaTK Ha cTpaHuue MexayHapogHOro NpoToKoNa M3MEpPEHUs U NPOBEPKN
adhdpeKkTMBHOCTN www.evo-world.org.

C TO4kM 3pEeHNA 3Hepr03(b¢)eKTVIBHOCTVI, nokas I'IOTpe6J'IeHVIﬂ QHEPIrMn 1N Xxoda BbIMOJTHEHNA
nogaM okasblBaeT BO3LEUCTBME Ha I/IHq)OpMVIpOBaHHOCTb, KOTOpad Benet K OONOSTHUTENBHON
9KOHOMUK BCleacTBne NSMEHEHUA OTHOLLIEHUA.

Bo Bpemsi npouecca NPUHATAA peELLEHWS B OTHOLUEHWW MporpaMMbl (hUHaAHCMPOBaHMWS
(Hanpumep, NporpammupyemMbie KBOTbI Ha BbIOpOC yrrmepoga — rhaea, MOCBsilLeHHas nporpaMmMam
(hbMHaHCMPOBaHWKS), MEeTOA, MCMONb3yeMbl AN U3MEePEHUsT SKOHOMUU N NPOU3BEAEHHOW SHEPrn,
UrpaeT rnaBHYyo ponb. B cylHOCTM, 3TO MOXeT ObITb TpeGoBaHUeM BaHka unu poHaga Ans nony4YeHus
joctyna K (uHaHcupoBaHui. Kpome TOro, Korga MpPOEKT OCHOBLIBAETCS Ha nporpaMme
SHEProcepBUCHON KOMMaHUWM, B KOHTPaKTe AOMKHO ObiTb YETKO yKasaHo, kKak OyaeT uamepsiTbes
06beM aHepruu (TenrnoBasi SHEPrusi, AMEeKTPOSHEPrust UM U TO U APYroe); Ha 3TUX U3MEepeHUsIX
[OIMKHBbI OCHOBBLIBATbLCS! CPOKM OCYLLECTBIIEHUS NnaTexenh n MeToAbl HanoxeHus wtpados. Takke
KOHTpONnb MOTpebrneHusi / 3KOHOMUM 3HEPTUM MO3BOMSIET MHBECTOPAM W MPOEKTHLIM OpraHu3aumsiMm
NPOBEPSATb TOYHOCTb MPOrHO30B U MpeanpuHMMAaTh KOPPEKTUpYoLLME Mepbl B Criydae OTKIMOHEHWN,
KOTOpble He BbINy NpefyCcMOTPEHbI.

100
JononHutenbHas MHd)OpMaLIMM 1 PYKOBOACTBO MMEIOTCA Ha MHTepHET-CTpaHMLI.e «3eneHoe 3gaHune»

http://re.jrc.ec.europa.eu/energyefficiency/greenbuilding/pdf%20greenbuilding/GBP%20Audit%20Guidelines%20final.pdf
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13.KOHKPETHbIE MEPbI A1 OTPACIU

HdononHuTtenbHble pecypcbl:

Otyer MexayHapogHOro SHepreTu4eckoro areHTctea «YucTble TEeXHONOMMM, CBsi3aHHble C
MCMNONb30BaHMEM YA — BepPCUSI HA PYCCKOM Ai3blke»: [laHHbIA KpaTkuii oTyeT KoHCcynbTaTMBHOMO
coBeTa MO YroflbHOM MpoMbiwneHHocTn MOA coaepXuT oTpacneBble pekoMeHOauuu, KOTopble
MO3BONAT YCKOPUTbL pa3paboTKy M BHeOPEeHWe 3TOW BaXKHOW TPYNMbl HOBbIX TEXHOMOIMMKW, a Takke
OCBOUTb WX 3HAYUTENbHbIA MNOTEHUMan COKpalleHWss BblOPOCOB, BO3HMKAKLWIMX B pesynbTate
ucnonb3oBanusa yrns. LlvpokomacwtabHoe BHeApeHMe O4YMCTHOro obopydoBaHMS ONS CHUXKEHUS
BbIOPOCOB [BYOKUCU Cepbl, OKCMOOB a30Ta M MbIN MPOMBILIIEHHBIMU NPEAnpUATUSAMN SIBMSIETCS
nMb OAHUM U3 NPUMEpPOB, KOTOPLIN obecneyvnn 6onee YnMcTbin BO3AyxX Ansg MHorux ctpaH. C 1970-bix
rogos, 6rnarogapsa NPUHATUIO PasnuYHbIX NPOLEAYPHbIX U PErYNATUBHBIX Mep, Obln co3gaH pacTyLmi
KOMMEPYECKUIN PbIHOK YNCTbIX TEXHOMOMMIA, CBA3AaHHbLIX C UCMOMb30BaHUEM Yris; pe3ynbTaTtoM 3TOro
cTano nageHue LUeH K ynydlleHne MnpouM3BOACTBEHHbIX Mokasartenen. [lo3gHee, HeOBXoAUMMOCTb
npegoTBpalleHns pocta BblibpocoB CO, ansd pelweHns npobnem M3MEHeHWs knMmaTa npuBena kK
TOMY, YTO KaTeropusi YUCTbIX TEXHOSOMMMN, CBA3aHHbIX C UCNONb30BaHWEM Yris, Obina paclumpeHa, u B
Hee ObInn BKINIOYEHbI TEXHOMNOMMM MO YNaBnMBaHuMo N xpaHeHuto CO,.

http://www.iea.org/publications/freepublications/publication/clean coal rus-1.pdf

13.1. dnekTpuyeckue aBuratenu'’' n npusoabl ¢ perynupyemomn ckopoctbio (MPC)

Ha cuctembl Cc npuBogomM OT ABuraTeneid npuMxoauTcs npuMmepHo 65% 3nekTpoaHepruu,
noTpe6nsieMoli NMPOMbILLIIEHHOCTLIO B E€BPOMENCKUX WM OPYrUX CTpaHaxX. 3HauyuTeslbHOe KONMYecTBO
SHEeprum noTpebnaeTcs aneKkTpUYeckuMn asuratensaMm B ropodax. Kpome Toro, oHM UCMomMb3yoTcs B
30aHUAX ONns nogady BoAbl KOHEYHbIM MOTPebUTensM, Ha yCTaHOBKaX OYUCTKM U pacrnpeaeneHust
BOObl UMM Ha ycTaHoBKax oborpesa W oxnaxaeHus. B HacToslleln rnaeBe onucaHbl BCE CEKTOopbl
AeATENbHOCTU, rae NPUMEHSIIOTCA aMeKTpUYeckue asuraTenu.

[nsa anekTpuyecknx asuraTenen npegycMoTpeHa MapkupoBKa, KOTopasi UCMonb3yeTcsl BCEMU
OCHOBHbIMW  €BPOMNENCKMMU  MPOM3BOAUTENSAMMN. [aHHaa wmapkupoBka npegnaraeT 3 Tuna
acpektnBHocTn: EFF1, EFF2 n EFF3. PekomeHayeTca ucnonb3oBaTb Hambonee addekTnBHblE
apuraTtenu, kotopble umeroT MapkupoBky EFF1. 3Hauenne KI14 OByx ABuraTenen, MMmemnLmx
mapkunpoBky EFF1 n EFF3 ¢ ognHakoBow aMnekTpU4eckon MOLLHOCTbIO, MOXET ObITb B npegenax He
MeHee 2-7%.

Korga MoOLWHOCTL ABuraTens 3HauuMTernbHO MpeBblllaeT MOLWHOCTb MPUBOAUMOIO WM B
aenctene obopyaoBaHus, asuratens paboTaeT C YacTUYHOW Harpy3kon. Korga aTo MmeeT mecTo,
apbekTMBHOCTL ABUraTensi NoHwxaeTcd. [Buratenu 4yacTto BblOMpalTCa TakMMm 06pasoM, YTO OHWU
UMEKT 3HAYMTENBHO 3AHWXKEHHYIO Harpy3Ky M 3aBbllUEHHbIA pasMep AnA KOHKpeTHon paboTtbl. Kak
npaBuno, AsuraTenim ¢ 3aHWXEHHbIM pPasMepoM M 3aBblLLIEHHOW Harpy3kom MMEerT MEHbLUMN CPOK
Ccnyx6bl N OOMbLUYI BEPOATHOCTb HEMNPEeABUAEHHbLIX NMPOCTOERB, MPUBOASALLNX K MPOU3BOACTBEHHbIM
notepsamM. C Opyron CTOPOHbI, ABUraTENM C 3aBbILLEHHbIM pa3MepoM, U Takum obpasom, nMetoLme
Marnyto Harpysky, UCMbITbIBaOT CHUXEHNe apPEKTUBHOCTU U KOS HDULNEHTA MOLLHOCTMU.

PerynupoBka 4acToTbl BpalleHus gBuratenerr npu MoMoLyM NPUBOAOB C Perynupyemon
ckopocTbto (MPC) MmoxeT o6ecneunBaTth Nyyllee ynpasreHne NPoLecCoM U 3HaUUTE NbHYIO S3KOHOMUIO
aHeprun. OpHako MPC MoryT UMeTb HEKOTOPLIE HEAOCTaTKU, TaKMe Kak Co3AaHNe 3MeKTPOMarHUTHbLIX
NMoMex, rapMOHMK TOKa B WUCTOYHUKE MUTAHUS U BO3MOXHOE CHWXeHVe 3PEKTUBHOCTU U Cpoka
3KCMMyaTaumMm crtapbix asuratenei. NMoTeHumanbHas 3KOHOMUS 3Hepruum, obecneunBaemasi MPC B
3MNeKTPUYECKUX ABUraTensax, No oLeHKe, COCTaBMAeT NPUMEpPHO 35%'%? B Hacocax u BEHTUNATOPAX U
15% B BO3AYLLUHbLIX KOMMPEccopax, OXnaxaaloLmx KOMNPeccopax 1 KoHBeepax.

13.2. CraHpapT «CuctemMbl 3HepreTuyeckoro meHemxmeHTta» 1ISO 50001

101 Mporpamma Esponeiickoit Komucenm «Bbi3oB aguratenam»
http://re.jrc.ec.europa.eu/energyefficiency/motorchallenge/index.htm v 3agaHune ansa cuctem aneKTpUYECKMX ABurateneit
MeXayHapoaHOro sHepreTMYecKoro areHTcTea http://www.motorsystems.org/

192 3 otueta «MPC gns cuctem 3NEKTPUYECKnx aguratenein». OueHKa 3TUX JaHHbIX NPOBOAMNACH A/1A NPOMBbILLIEHHOrO
cektopa. OTyeT nmeeTca Ha caiTe http://re.jrc.ec.europa.eu/energyefficiency/motorchallenge/index.htm
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CraHaapT «CuCTEMbI 3HEPreTUYeckoro MeHemkMmeHTa» - ISO 50001' — npeacraenser co6oii
WHCTPYMEHT M5 opraHuMsaumin M KOMMaHWA, KOTOPbIM WCNOMb3yeTca OS19 U3YYeHUsa TeKyLlen
9HEPreTMYECcKon CUTyauMnm U MOBBILEHUS 3HEProaPEKTUBHOCTN CUCTEMATUYECKUM U YCTONYMBBIM
crnocobom. [laHHbI cTaHgapT, pa3paboTaHHbin MexayHapoaHOW opraHm3auuen no ctaHgapTyM3auum
(MOC), cooepXuT Npu3HaHHbIE HA MEXAYHAapPOAHOM YPOBHE OCHOBHbIE MOJIOXKEHMS 4N OpraHM3auni,
KOTopble JOOPOBOSBHO XenatT BHEAPUTb CUCTEMY IHEPTrETUHECKOTO MEHEKMEHTA.

Llenbto craHgapta «Cuctembl aHepreTuyeckoro meHemkmeHta» ISO 50001 saensetcs
oKasaHue NoMOoLLM KOMNaHWsM B OpraHu3aumu npouecca noBbIeHNs 3HeProadekTUBHOCTH; OH He
npeanucbiBaeT KOHKpeTHble KpUTepun 3(EKTUBHOCTM B OTHOLLUEHUM 3Hepruu. OTO — nogxopn Ans
NMPOMbILLMEHHLIX W  KOMMEPYECKMX OOBLEKTOB K MMaHMPOBAHUIO, YMNPaBMEHWIO, W3MEPEHUID U
NMOCTOSIHHOMY MOBbILLEHWIO 3HEepreTudeckux nokasatenen. B craHgapte ISO 50001 ncnonb3syetcs
noaxo[ BbIMOMHEHUS 3aaHUii MO CXeMe: NNaHWpOBaHME, WCMOSIHEHWE, NPOBEpKa W NPUHSATUE
HeobXoAMMbIX Mep; OH BKMOYaET crieytowmne atanbl:

- VMcnonb3oBaHue u I'IOTpGGJ'IeHVIe SHEpPrun.

- WamepeHue, peructpauusi M COCTaBfE€HME OTYETOB 06 WCMOMb30BaHUM W NOTPebeHun
SHeprum.

- MeToapbl NPOEKTUPOBAHNA M 3aKynok oGopyooBaHUs, CUCTEM M MPOLECCOB, NOTPEGNALWMNX
SHepruio.

- PaspaboTka nnaHa ynpaeneHust noTpebneHnem saHeprum n gpyrux aktopoe, BNUSOWMX Ha
3HeproacpeKkTMBHOCTb,  KOTOpasi  MOXET  KOHTPONMpoBaTbCA U perynmpoBaTbcs
opraHusauuen.

104]

CTaHgapT npeaHasHayeH AN OOCTMKEHMS criedyoLlmx uenen|

e OkasaHuMe opraHusauusiM TMNOMOWMU B oOGecrneyeHnn Jydlero WUCromnb3oBaHUs CBOMX
CYLLIECTBYIOLLMX OGBHEKTOB, KOTOPbIE NOTPEGNSIOT SHEPTMIO.

e CosgaHue Mpo3payHoO CXembl W ynpolieHne oBGMeHOM MWHdopmauun 06 ynpasBreHun
SHEepreTUYECKMMU pecypcamu.

e CnocobCcTBOBaHME UCMONb30BaHMIO NEPEOBLIX METOAOB YNpaBreHus aHepronoTpebneHnem
W YKpENnneHne AesiTeNbHOCTU MO KAYECTBEHHOMY YNPaBIEHWIO NOTPEGIIEHNEM SHEPTUM.

e OkasaHue NOMOLLY NPeanpuATUSM B OLIEHKE 1 onpeaeneHnn odepeqHOCT BHEAPEHUS HOBbIX
3HeprocGeperatLLMX TEXHOMOTUIA.

e [lpepoctaBneHue OCHOBHbIX NonoXeHumn ans CTUMYIMPOBaHMS MOBbILLEHUSA
3HeproapeKTMBHOCTM BO BCEW LieNn NOCTaBOK.

e CopencTBue ynydlweHUsaM ynpaBrneHuss 3HepronoTpebrneHnem [nnisi NPOEKTOB CHUKEeHUs!
BblIGPOCOB NapHMKOBLIX ra30B.

e (ObecneyeHune MHTEerpaunum ¢ apyrmmm opraHm3aymMoHHbIMM CUCTEMaMN MEHEXKMEHTa, TakKuMun
KaK oXpaHa Oprx(alOUJ,eVl cpenbl N rurneHa Tpyaa n TexHnka 6esonacHocTu.

Paszgenb ISO 50001:2011, umetowmecsa B cBO6OAHOM JOCTYMNE, MOXHO MPOCMOTPETL Ha canTax:
http://www.iso.org/iso/home/standards/management-standards/iso50001.htm unn
http://www.iso.org/iso/home.html

13.3. CnpaBOYHUK MO HAUNYYLUUM AOCTYMNHLIM TEXHONOIUSAM (CHJIIT)105 B oTpacnu

CnpaBOYHMK MO HaUNy4YWUM OOCTYMHbIM TEXHOMOMMAM npeaHa3HadyeH ans obmeHa nHdopmaumen o
HaunyylWwmx OOCTYMHbIX TEXHOMOMUSIX, KOHTpone u paspaboTkax cornacHo ctatee 17(2) OupekTuBbl
2008/1/EC «KomnnekcHoe npefoTBpalleHne W KOHTPOMb 3arpsaA3HeHun». B AaHHbIX OOKyMeHTax

183 Onucanme crangapta 1SO 50001:2011 MOXKHO 3arpy3uTb ¢ caiTa http:/www.iso.org/iso/home/standards/management-
standards/iso50001.htm

104 http://www.iso.org/iso/iso_50001 energy.pdf
105

CnpaBOYHMK MO HaUAYYLWMM AOCTYMHbLIM TEXHONOTMAM UMEETCA Ha caifTe:
ftp://ftp.jrc.es/pub/eippcb/doc/ENE _Adopted 02-2009.pdf
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npeacTaBrieHa MHOPMaUMs O KOHKPETHOM MPOMBILLIIEHHOM / CENbCKOX03ANCcTBEHHOM cekTope B EC,
MeTofax M mpoueccax, WUCMomnb3yeMbiXx B AAHHOM CEKTOpe, CYLLECTBYIOLMX YPOBHSIX BbIGPOCOB U
notpebneHusi, mMeTogax, KoTopble HeobxoouMo paccmaTtpvBaTb NpY ONpedeneHuy Haumyywmx
HAOCTYMHbIX TEXHOJIOMMIN 1 NOSIBNAIOLLMXCSA MeToAax.

74



14. TPAHCNOPTHbIE CPE[ACTBA, PABOTAIOLUME HA MPUPOAHOM I'A3E

B HacTosiwen rnaee npuBeaeHoO onucaHne ucnonb3oBaHUA MNpPpUPOAHOIro rasa B KayecTBe
aBTOMOOWUNBLHOIO TOMMMBA, KOTOpoOe obnapaet npenmMmyuwiecteaMmm B BUAE NOHMXKEHHbIX Bbl6pOCOB
NAapHUKOBLIX ra3oB U Bbl6pOCOB, BNMMAKLWKMX Ha KaydeCTBO BO3ayXa. Takke B 3TOM rnaBe onucaHbl
TOMMMBHbIE CUCTEMbI N 3KOHOMWYECKME MoKasaTenu W nokasaTenn 6e30macHOCTU TEXHOMNOornm
npmupoaHoro rasa.

14.1. TpaHcnopTHble cpeacTBa, paboTalowme Ha NPUMPOLAHOM rase

anDOJJ,HbIVI raz B 6onblINX KONMM4ecTBax MMeEETCs BO BCEM MuUpe; OH ABnAeTcA OAHMM M3 CaMbiX
YUCTbIX BMOOB MUCKOMaemoro Tonnunea. I'Ipm MCMNonb30BaHMM B KavyecTBe aBTOMOOWNBbHOrO TOMnnMBa
obbem BbIGPOCOB NapHUKOBbIX ra3oB MNpu CXUraHmn ra3a MeHblle obbemoB Bbl6pOCOB npu cxXuraHnun
OeH3nHa unM Ou3enbHOro TOMMMBA; Bbl6p008 TBEpAbIX 4YacTtuu, KOTOprVI nMeeT MeCcTo npu
ncnonb3oBaHM an3esibHOro Tonnnea, HET BOBCE. anpO,EleIVI ra3 MoOXeT MUCnoJjib3oBaTbCA AJ1Ad BCEX
KImaCcCoOB TPaHCMNOPTHbLIX CpeacCTB:

e  flerkme TpaHCNopTHble CpeacTBa (BKMOYas MOTOLMKIbI, NEerkoBble aBToOMOGUNn 1
MMWKPOaBTOOYChI);

e TpaHCnopTHble cpeacTBa GOMbLLON rPY30NOABLEMHOCTH (FPY30BUKN, aBTOBYCHI 1 Aaxe
kopabnu 1 napombl).

TpaHcnopTHble cpeacTBa, paGoTallwme Ha npupogHom rase (TIMI), BbinyckaloTcs pasHbIMU
npon3BoanTensmMu (MprMep KaTanora MOXHO HaiTu Ha caiTe ).

I_IpVI CpaBHeHUn ¢ TpaaANLUMOHHBbIMU OAN3ETNTbHBIMU UITU 6eH31HOBbIMU TPaHCNOPTHbLIMKU CpeancTBaMu,
aBTOMOGMNM, paboTaloLLne Ha NMPUPOAHOM rase, obnafaloT CreayoWMMI MpenMyLLecTBamn ' :

e [TOHWXeHHbIN YypOBEHb BbIOPOCOB NApHMKOBbLIX FAa30B U OKUCK a30Ta;

e OTcyTCcTBME BLIOPOCOB TBEPAbIX YACTUL, MUMEILLIMX MECTO NPK UCMONb30BaHUM AM3ENbHOM0
TOMNMBA;

o [lpupoaHbI ra3 MOXeT Nony4aTbCcsl 3 BO30OHOBNSAEMbIX UCTOYHMKOB, TaKnX Kak OMoOMeTaH;
o  CHwxeHne ypoBHS Wyma npu paboTte aBTomobunen Ha npupogHom rase ao 50%;
e  Huskune akcnnyaTaumoHHble pacxodbl aBTOMOOMNen, paboTaroLmnx Ha NPUPOAHOM rase;

e [lpupoaHbIN ra3 MoOXeT NCNONb30BaTbCA A1 BCEX KITAaCCOB TPAHCMOPTHLIX CPEeACTB C
YCTaHOBIEHHOW TEXHOSIOrMewn;

e Llnpoko pacnpocTpaHeHHoe Hanuyne NpPUPOAHOro rasa;
e Bornbluas 6e3onacHoCcTb, YeM NpU UCTONb30BaHUM GOSbLUMHCTBA BUAOB XXMOKOro TOMMUBA.

HdaHHble npevMyLlecTBa SABNSAIOTCA ABWXKYLLEN CUIION ONS YBeNnMYeHMs KonmMyecTBa TPaHCMOPTHbIX
cpencTs, paboTalLwmx Ha NpMpPodHOM rase, kotopoe yasounock ¢ 2005 no 2010 r. Mo nporHosam
MexagyHapo4HoM accoumalun no TPaHCMOPTHbIM cpeacTBaMm, paboTalowmM Ha MNpUMPOOHOM rase
(MATTII), k 2020 r. yncrno Takux aBTomobunen ysennuntcsa 4o 50 MUNNMOHOB.

106
1

http://www.ngvaeurope.eu/cars

07
http://www.madegascar.eu/Natural-gas-vehicles.269.0.html
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PucyHok: PocT pblHKka TpaHCNOPTHBIX CPEACTB, paboTarwmx Ha NpupoaHoOM rase, B EBspone ¢ 2005
no 2010 .
UcmouHuk: Accoyuayusi no mpaHcriopmHbiM cpedcmeam, pabomarowjum Ha rnpupodHoM 2ase
(MATTII)

Cpeawm BocTouHbIX cTpaH CM ApmeHusa umeet Hanbonbluyto gonto TII (6onee 55%); 3a Heln cneaytoT
YkpanHa n TamKukucTaH, Kotopble umetlT 27% un 11%, cootrBeTcTBeHHO. OO6Llee KOMMYECTBO
TPaHCNOPTHbIX CpeacTB, paboTalwwmx Ha nNpupoaHOM rase  (kpome kopabnen, noesgoB u
netaTenbHbIX annapaToB), U UX Aonsa npeactasneHbl B Tabnuue Hwke (Tabnuua: Ctatuctudeckas
nHdopmMauma o coctosiHuM ¢ T B BOCTOYHbIX CTpaHax CM1°8). [aHHble 6binn cobpaHbl 3a 2011 .
ONnsi BCeX CTpaH, 3a wucknoveHnem Kbiprblactana, [pysun u TamkvkuctaHa, ANS  KOTOPbIX
cTaTucTuyeckue gaHHblie nmetotcea 3a 2007, 2008 n 2005 r.r., COOTBETCTBEHHO.

Ta6nuua: Ctatuctmdeckast MHdopmauust o coctossHum ¢ TN B BOCTOYHbIX CTpaHax cM™,

ApmeHus 244000 55,5%
Benapycb 4600 0,2%
py3us 3000 0,6%
KasaxctaH 3200 0,1%
KblprbiacTaH 6000 1,9%
MonpoBa 2200 0,4%
TapKukucTaH 10600 11,9%
YkpanHa 388000 27,1%
Y3bekucraH 120000 7,1%

Cuctembl 1 TEXHONOMMU NPUPOAHOro rasa. [ns TPpaHCNOPTHbLIX CpencTs, pa60Tarou.u4x Ha nNnpnpoaHoOM
rase, MMeeTcd OBa creyrLlinx sapmaHTa ncnofib3oBaHuA Tonnmea

108
UemoyHuk: EATIIT, ctatuctnyeckas uHpopmauma o coctoaHum ¢ TINT 8 EBpone 1 mupe:

http://www.ngvaeurope.eu/statistical-information-on-the-european-and-worldwide-ngv-status

CraTtuctuyeckas nHopmaums ykasaHa Ang cTpaH, KotTopble NpeaocTaBnsioT oT4eTHoCcTb B EATIN.
110

UemouHuk: MexdyHapoOHasi accoyuauyusi no mpaHcrnopmHbiM cpedcmeam, pabomarouwjum Ha npupodHOM
2ase
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e OpHotonnueHble TII, KoTOpble paboTalT TONbKO Ha MpupogHoM rase. Takue T MOXHO
onTMMM3npoBaTb Ans paboTbl HA MPUMPOAHOM ra3e MyTeM WCMONb30BaHMsA Gonee BbICOKUX
KO3(phMLMEHTOB CxXaTus, 4YTo 00bIYHO npuBoanUT K Gonee Bbicokomy KIO gsuratens. 370
BO3MOXHO MOTOMY, YTO NPMPOAHBIN ra3 umeeT 6ornee BbICOKOE OKTaHOBOE YMCHOo, YeM BEeH3UH
UNu amM3enbHoe TOMMUBO; MO3TOMY KO3(PPULMEHTHI CKaTUA MOXHO MOBbILLATbL, HE Bbl3blBas
getoHaumu. AsBTomMOOUNM, paboTawwme Ha MNPUPOOHOM rase, OCHalleHbl ABuratensimm
BHYTPEHHEro CropaHusi C WCKPOBbIM 3aXWraHWeM; OHW OYeHb MOXOXW Ha OeH3UHOBble
aBTOMOGUNK, HO UMEIT ApYyrMe MexaHu3Mbl XpaHeHus U nogaym Tonnuea. B cBsasm ¢ Tem, 4to
NPUPOAHBLIN ra3 He npeBpallaeTCcs B XUAOKOCTb MPU CXKaTuK, €ro HYXXHO XpaHuTb Ha GopTy
aBTOMOOUNSA Kak KOMMPUMUPOBaHHbIM npupodHbin ra3 (KMIM) BbICOKOro AaBreHusi, Kak
npasuno 200 6ap. TonnueHble 6aku KM gomkHbl GbITb NPOYHBIMK, YTOOLI BblAEPXKMBATH
AasneHve, npesblwatowee 200 6ap; Kak NpaBuIo, OHWM M3rOTaBMNMBAKOTCS M3 TONCTOW U
Tsbkenon ctanu. B cBaAsn ¢ Tem, 4to TonnmBHble Gaku Tl sBnsawTca OOMbWUMU MK
TsHKEnbIMW, NPUPOAHBIN ra3 bonblle npurogeH Ans 60NbLINX TPAHCMOPTHBIX CPEACTB, Takux
Kak rpy3oBble aBTOMOOWNIM, aBTOOYChl UM MUKpoaBTobyckl. Tem He meHee, bnaronpusaTHas
nonutrka B ccoepe HanoroobnoxeHnss MOXeT caenaTth NerkoBble aBTomobunu, paboTtatowme
Ha KT, gocTaTtoyHo NonynspHbIMA.

o [iByxtonnueHble TI1I, kOTOpble MOryT nepekniovatbCs C NPUPOAHOro rasa Ha O6eH3VH u
HaobopoT. MHorne nerkue Tl (nerkoBble aBTOMOOUNM U MUKPOABTODOYChl) WMEOT
OBYXTOMNMBHBIE ABUraTenu, 4tobbl MCKMHOYMTL PUCK ocTaTbca 6e3 Tonnmea nNpu OTCYTCTBUM
BO3MOXHOCTM HaWTX ra3osanpaBoyHyto cTaHumio. Kpome Toro, Ha nerkme asTomobunm TpygHo
ycTaHaBnuMBaTb Oonbwne TonnmeHble Oakn. OpHako AByxTonnvBHble Tl  Henb3s
onNTMMM3npoBaTb Ans paboTbl Ha NPUPOLHOM ra3e, NO3TOMY OHU HE MMEKT noTeHumana ans
CHWXKEHMS BbIBPOCOB M3 BbIXMOMHbIX TPYO.

14.2. 3anpaBka

3anpaska Tl Ge3onacHee, YeM 3anpaBka TPAHCMOPTHbLIX CPEACTB, paboTawwmx Ha OeH3nHe mm
OVN3enbLHOM TOMNMBE, TakK Kak MpW 3anpaBke He MPOUCXOAUT BblAerieHne napos Tonnvea .
Mpouenypa 3anpaBky 3aHMMaeT MPUMMEPHO Takoe >Xe BPeMs, YTO W 3anpaBka TPagWMLMUOHHbLIX
aBTomMoObuUNen, U OHa 4SBNAETCA MNPOCTON; 3anpaBOYHbLIN MMCTONET NPOCTO 3allerikuBaeTcd Ha
ropnoesvHe Gaka 3anpaBnsiemoro aBTomobung. [locne 3anonHeHus Baka KOMOHKA aBTOMAaTU4YECKU
BbIKIMOYAETCS, MOKa3biBas, YTO €e MOXHO OTCOeAMHUTbL OT aBTOMOOuns. BapunaHtamu ans 3anpasku
ABMNSATCA OOLLECTBEHHbIE 3anpaBOYHblE CTaHUUM U 3anpaBka B [AOMALLUHUX  YCIOBUSX.
MecTtononoxeHne o6LLECTBEHHbIX 3anpaBOYHbIX CTaHUWUWA, HaxXOASILLUMXCA B pasHbIX CTpaHax, W
MOCTaBLUMKOB ra3a, KOTOpble NpeanarailT 3anpaBKy B AOMALUHMX YCIOBUSIX, MOXHO HaWTu B
OokyMeHTe «PakTbl 1 pa3paboTkM AN KOHKPETHbIX CTPaH»

14.3. JKonormyeckue acnekrtbl

Fopoackue Bbi6pockl. B uenom, TMI ABNAIOTCA O4EHb YUCTLIMU B OTHOLUEHWM YXyALLAOLLMX
KayecTBO BO3AyXa BbIOPOCOB, KOTOpbIE MOryT BNUATb Ha 300poBbe 4YenoBeka. OHU BkNOYalOT
neineBugHble BewlectBa (MB), okucek yrnmepoga (CO), okcugpl asota (NOX) U KaHUeporeHHble
yrnesogopogbl (HC). MNoutn HyneBble BbIOpOCH! MbineBuaHbixX BelwecTs Tl npeactaensAlT cobown
ocoboe npenmmyLLLecTBO NpU 3amMeHe NMPUPOLHbIM ra3oM AM3ENbHOro Tonnmea; obbl4HO 3TO KacaeTtcsd
TPaHCMOPTHBLIX CPeAcTB BOMbLUOW rpy30N04bLEMHOCTM.

Kpome Toro, ogHotonnueHble TIIM BblAensAT Mano UM COBCEM He BblAENAOT napbl BO BpeMsA
3anpaBkn U CXuraHna Tonnmea B ABUraTendx. B aBTOMOGOUNSX, pa60Ta+ou.|,|/|x Ha GeH3uHe, Bbl6pOCbI
napoB Tornjimea CoCTaBJIAOT HE MEHee 50% obuwunx Bbl6pOCOB yrnesogopoaos.

Mpy CpaBHEHWM C TPAANLMOHHBIMY aBTOMOBMMSIMU, paGOTaOLLMMU Ha AU3ENBHOM TOMMMBE UMK
Getaue, BLIGPOCH! BLIXTIONHbIX ra30B ABTOMOGUIAMY, UCTIONL3YHOLLMI NPUPOAHIIA a3, MOryT
CHXATLCS creaytoLLmMM obpasom’ '

e Bribpocsl okuncn yrnepoga (CO) ¢ BbIXNONHBbIMK ra3aMu MOTyT CHuxXaTbcs Ha 70%;

e Bbibpockl HemeTaHoBbIX opraHuydeckunx coeguHeHnii (HOC) ¢ BbIXNONHbIMK ra3aMy MOryT
cHwxXaTbcs Ha 87%;

" Yemouruk: MexdyHapoOHas accoyuauyusi Mo mpaHcrnopmHbiM cpedcmeam, pabomarouyum Ha rnpupoOHOM

ease
"2 http://www.ngvaeurope.eu/worldwide-ngv-statistics

"3 Yemouruk: MexdyHapoOHas accoyuauusi no mpaHcrnopmHeiM cpedcmeam, pabomarowyum Ha rnpupoOHOM
ease
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e Bribpocsl okncnos azota (NOx) moryT cHuxaTtbes Ha 87%;

e Bribpocbl asyokucu yrnepoga (CO2) noutn Ha 20% MeHbLUe No CpaBHEHMIO C Bbibpocamu
aBTOMOGOUNAMUK, paboTarowmmMmmn Ha GeH3NHe.

MapHukoBble rasbl. [1pupogHbIi ra3 coaepXUT MeHbLUee KONMYEeCTBO Yrrepoga Ha eguHuuy
3Hepruu, 4yem noboe [pyroe uckonaemoe TOMMAMBO, MOSTOMY OH BbiAeNnsieT MeHblle [OBYOKUCHU
yrnepoaa (CO,) Ha kunomeTp npobera TII. HecmoTpsa Ha To, uto TIIM BeIGpackiBalOT METaH — ApYron
OCHOBHOW NapHWKOBbIV ra3 — noboe yBenuyeHme BbIGPOCOB MeTaHa KOMMNEHCUPYETCS 3HaYNTENbHbIM
cHmxeHmeM BbldpocoB CO,, Mo cpaBHEHUIO C ApyrumMu Bugamu Tonnmea. Micnbitadusa TTT nokasanw,
4YTO OHM BblgenstT noutn Ha 20% MeHblue MapHUKOBLIX Fa30B MO CPaBHEHUIO C GEH3MHOBLIMU
aBToMOOUNAMKM, N NOYTU Ha 15% MeHblUe MapHUKOBLIX ra3oB, YeM aBTomMobOunu, paboTtarwme Ha
JM3enbHOM TonnmBee.

14.4. DKOHOMMYECKMe acneKTbl U acneKTbl 6e3onacHocTu

dkoHoMMYeckue acnekrbl. CtommocTb TN 0ObI4HO Bbile CTOMMOCTU TPaAMLMOHHBIX aBTOMOOMNEN,
Ho nomnb3oBatenu Tl MMelOT npeummyllecTBo B Buae Gonee gewweBoro Tonnvea. Takasa xe
TeHOEHUMS COXpaHsaeTcsa Ans  TPaHCMNOPTHbIX  cpeacTs, paboTawowmx Ha  gpyryx  Buaax
anbTepHatmMBHoro Ttonnuea. Hanpumep, TIMI npumepHo Ha 3000 eBpo popoxe OEH3MHOBOro
aBTOMOGUNS 1 Ha 800 eBpo AOpOXe aBTOMOGUNS, paboTaloLero Ha Au3ernbHoM Tonnvee ' . OpHako
3aTpaTbl Ha TOMMAMBO KOMNEHCUPYIOT 6onee Bbicokyto LeHy T, Hanpumep, npu npobere 20000 km B
rog 6onee Bbicokaa ctommocTb TIIT komMneHcupyeTcs 3a 4 roaa.

3anpaBoyHble cTtaHumy T ABNAKOTCA AOPOrMMW, U OHWU peHTabenbHbl, eCNN Ha HUX 3anpaeBnseTcs
OTHOCUTENbHO OGOonblIOE KONMMYecTBO aBToMoOunen. [loaToMy npu Bbixoge Ha pbiHOK T
CTankMBalTCA C Kraccuyeckon npobrnemMon, korga MOCTaBLUMKM TOMMMBA HEOXOTHO CTPOSAT
3anpaBoYHble CTaHUMM [0 Tex MNop, MoKa He MnosiBUTCS pAoctaToyHoe konudectso TIIM, a
nonb3oBaTenM He XenawT npuvobpeTaTb aBTOMOOMNIM [0 Tex Mop, noka He OyaeT MNOCTPOEHO
O0CTaTOYHOE KOMMYECTBO 3arnpaBOYHbIX CTAHLUN.

AcnekTbl _6e3onacHocTtu. bannoHbl Ans TonnueBa, KoTopble ucnonb3ytTca Ha TII, HamHoro
npoYHee TonnuBHbIX 6akoB Ans 6eH3nHa. KoHcTpykumsa 6annoHos and tonnusa TIT nognexuT pagy
UCNbITaHUI Ha SKCTpeMarbHoe BO3OEeNCTBME, KOTOPblE TPEOYIOTCA Ha rocyaapCTBEHHOM YPOBHE; OHU
noaBepraloTca BO3AEWCTBMIO BbICOKOM TemnepaTtypbl W OaBreHus, OpyXewHow cTpenbbe,
CTOMKHOBEHMAM W NoXapam. TonnuBHble cuctembl TII  aBNAOTCA repMETUYHBIMKU,  YTO
npeaoTBpallaeT NoTepu M3-3a yTedek U ucnapeHuin. [axe ecnu B TonnueHon cucteme TII 6yayT
NoABMNATLCS YTEYKU, MPUPOAHbLIVA ra3 byaeT paccemMBaTbCa B BO3Ayxe, Tak Kak OH fierdye Hero. Takke
OH MMEET Y3KMI ananas3oH BOCMITAaMEHSIEMOCTHU, T.€. MPU KOHLEHTpaUMM B BO34yXe NPUMEPHO MeHee
5% wn bonee 15% npupoAHbIN ra3 3aropatbcA He OypeT. Bbicokas TemnepaTypa BO3ropaHusi U
OrpPaHMYEHHbIA AMana3oH BOCMIIAMEHSEMOCTU OeraloT BO3rOpaHWe WM ropeHve NpupoaHOro rasa
ManoBeposiTHeIM. Kpome Toro, NpupoaHbIv ra3 He SBMASETCS TOKCUYHBLIM UM KOPPO3WUNHBIM, U OH HEe
3arps3HsIeT rPyHTOBbLIE BOAbI.

[JononHutenbHble pecypchbl:

1. EBponerickas accounaumsi no TpaHCNoOpTHbIM cpeAcTBaM, paboTarLlmMM Ha NPMPOAHOM rase
http://www.ngvaeurope.eu

2. [pynna B3ammogenctsusa T http://www.ngvgroup.com

3. HoocTtu 1 nHdopmauusa o6 oTpacnm TpaHCNOPTHLIX cpeacTs, paboTalowmux Ha NPUPOAHOM
rase http://www.ngvglobal.com/

" Yemouruk: MexdyHapoOHas accoyuauusi Mo mpaHcrnopmHbiM cpedcmeam, pabomarousum Ha rnpupooHOM

ease
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MPUNTOXEHMUE |. OcHOBHbIe 3fieMeHTbl NnepepaboTaHHOro BapmaHTta 303

e VYcTpaHeHne nopora 1000 M? [N PEKOHCTPYKLMW CyLLECTBYIOWNX 30aHWA: [Ns BCEX
CYLLIECTBYIOLLMX 34aHUIA, NOABEPraeMbIX 3HAYUTENbHOW PEKOHCTPYKUMKN (25 % NOBEPXHOCTU UK
CTOMMOCTW 3[aHNS), NPUMEHSIOTCA MUHUMAanbHbIE TpeboBaHMSA K SHEPreTM4YEeCckuM nokasaTensm

e  MwuHuManbHble TPebOBaHUSA K SHEPreTUYecKMM MoKasaTensiM MPUMEHSIIOTCA K TeXHU4YeCKUM
cuctemam 3paHuMA  (Obonblias BeHTUNSAUMS, KOHAMUMOHMPOBaAHME BO34yxa, OTOMSeHMWe,
OCBeLLeHNe, oxnaxaeHne, ropsiyasl Boga) Npyv HOBOWM YCTAHOBKE M 3aMeHe

(] MwHuManbHble TpGGOBaHI/Iﬂ K 3HEepreTn4eCkMmMm nokasatendamMm Takke YCTaHaBIIMBaAKTCA Npu
PEKOHCTPYKUMUN 23NneMeHTOB 34aHuA (KprLLIa, CT€Hbl U T.D,.), ec/siu 3mo mexHu4eckKu,
d)yHKL(UOHaI'IbHO U 9KOHOMUYeCKU 060CHO8aHO

e OCHOBHble MPUHUUMNBI MEeTOAONOrMM COMOCTaBIIEHUA AN pacdeTa ONTUManbHbIX C
3aTpaTHOM TOUYKM 3pEHUA YPOBHEN MUHMMaIbHLIX TpeboBaHun 6yayT paspaboTtaHbl Komuccuen
k 30 utons 2011 r.

e OnTumanbHble C 3aTpaTHOM TOYKU 3PEHUS YPOBHM O3HA4YalT MWHMMAINbHYKO CTOMMOCTb
KM3HEHHOro LUMKna (BKNoyas KanuTasnbHble 3aTpaTtbl, TexHudeckoe obcnyxuBaHue W
3KCnyaTauMOHHbIE pacxodbl, CTOMMOCTb 3Hepruu, npubbinb OT NPOM3BOACTBA 3JHEPrMM U
CTOMMOCTb yTUnmnsauun)

o MeTop,onorvm conocTaBlneHnda noMoxeT rocyaapcrtBamM-4rnieHam paspa6aTb|BaTb cBou
TpeboBaHus

e Ecnu pasHuua mexay onTuMarbHbIM C 3aTPaTHOWM TOYKM 3pPEHNS U aKTUYECKMM HaUMOHasbHbIM
cTaHgapTom GyaeT cocTaBnATb >15 %, rocyaapcTBa-yneHbl AOSKHbI OyayT 060CHOBbLIBATL 3Ty
pasHULy UK NaHMPOBaTb Mepbl MO €€ YMEHbLLEHUIO

e Jlyywaa npo3pavyHOCTb U KA4YeCTBO WHopMauun, ykasaHHble B QHEpreTM4eCKoMm nacnopre:
obsa3aTenbHoe MCNonb30BaHWE WHAMKATOPOB SHEPreTUYECKUX MokasaTenen B peKnaMHbIX
mMaTepuanax; pekomeHgaumu no ynyyleHuio dHepreTuYecknx nokasatenen no ontumansHocTy /
3(PPEKTUBHOCTM 3aTpaT; TaKKe MOXET BKNOYaATbCA yka3aHue O TOM, rae MOXHO ByaeT monyqnTb
NMHGOPMALIMIO O (PUHAHCOBLIX BO3MOXHOCTAX

e [lacnopta [OMmKHbI BblaBaTbCA OS19 BCEX 34aHWMM / 3NIEMEHTOB 34aHui; ANsi CYLLECTBYHOLUX
30aHUA / 9NEMEHTOB 34aHUM HeoOXOAMMO yKa3biBaTb, korga oHM Obinu caaHbl B apeHay /
npoAaHbl

e OpraHbl rocygapCTBeHHOW BRNacT, 3aHumawwme oducHyo nnowagae > 500 M2, OOMXHbI
BblBELUMBATb nacnopt (Yepes 5 net nnowagb ymeHbliaeTca o > 250 m?)

e Komuccun pomkHbl paspabotate [Mporpammy Ao6poBonbHOW oOLWeN eBponenckon
nacnopTusaumm Ons HeXunbix 3gaHun go 2011 r.

e [ocypapcTBa-uneHbl OOMKHbI OpraHM3oBaTb MEPUOAUYECKYIO MPOBEPKY [AOCTYMHbLIX YacTen
cuctembl otonneHuns (> 20 kBT) n cuctembl KOHANUNOHMPOBaHNA Bo3ayxa (> 12 kBT)

e OTyeTbl O MpOBEPKE COCTaBMSANTCA MOCMe KaxAOoW NpOBepku (BKMOYas pekomeHdauuu no
NOBbILLEHNIO 3PPEKTUBHOCTM) U NepeaaroTcsl COOCTBEHHUKY UK apeHaaTopy

e [lacnopTu3aums 1 NPOBEPKM AOMKHbI BbINOMHATECS HE3aBUCUMbIMW U KBANUMULMPOBAHHLIMU 1
(Mnn) ynonHOMOYEHHbLIMK 3KCnepTamu

e [ocydapcTBa-yneHbl OOMKHbI BBECTW CUCTEMY HEe3aBUCUMOrO KOHTPOMs C BbIGOPOYHOW
NpOBEpPKOIi NacropToB 1 OTYETOB O NpoBepKax

(] Focyp,apCTBa-qneHbl L0OJIKHbl YCTAHOBUTb LLITpad)bI 3a HecobnoaeHne Tpe6OBaHVIl7I

e TpeboBaHve B OTHOLUEHMU U3Yy4YEHUs1 BOMpoca OO anbTepHaTUBHbIX cUCTeMax AN HOBbIX
34aHuMn  (TakMx Kak BO30OHOBMSiEMble WCTOYHMKKM, LIEHTpanu3oBaHHOE TensocHabxeHne w
xonogocHabxeHue, TAC....)

e Bce HoBble 3agaHua B EC ¢ 2020 r. (c 2018 r. ans o6GLIECTBEHHbIX 34aHUN) OOIMKHbI ObITh
34aHUSAMU C MOYTU HYJIEBbIM NOTpebneHnemM 3Heprum
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noymu Hysieeoe WUINN O4YeHb HU3KOoe KOInn4yecrtBO TpeGyeM0|7| SHeprmnm [OOJPKHO OO0 O4eHb
3Ha4YNTESIbHOIo YpOBHA obecneunBaTbCcs BO30OHOBNAEMbIMU NCTOYHMKAMMU

[ocymapcTBa-uneHbl AOMXKHbI NPeAnpPUHATL Mepbl, TaKMe KakK NniaHoBble Nnokasatenu, And
CTUMyNUpoBaHMa npeobpasoBaHnss pecTaBpupyeMbiX 34aHWA B 30aHMS C MOYTU HyNeBbiM
notpebneHvem aHeprum

B nepepabotaHHom BapuaHTe [OOl13 nogyepkMBaeTcsi  KpUTUYECKOe  3Ha4vyeHue
(bMHaHCMpPOBaHNA NPOEKTOB 3HEProaPpPeKTUBHOCTH

FocymapcTBa-uneHbl AOMKHBI COCTaBUTb CMMCOK HauMOHanbHbIX (uHaHCcoBbIX) mep Ao 30 noH4A
2011 r.

Mpyv NPUHATUM peLleHMn O (UMHaHCMPOBaHWM TOCYAapCTBa-yfieHbl AOSIKHbI  YYMUTbIBATb
onTUMasibHbIE C 3aTPaTHOM TOYKM 3PEHUST YPOBHU SHEPreTUYECKUX nokasaTesnen
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NMPUNOXEHMUE II: CtoumocTb 1 BbIGPOCHI HEKOTOPbLIX TEXHONOMUN

Tabruya 2-2: Duepeemuyeckue mexHono2uu 0Jis npou38oocmea dnekmposnepeuu — Cyenapuil ¢

BbICOKUMU YeHaAMU HA I’l’lOl’lﬂuGO(a)

CTOMMOCTB MPOH3BOACTBA )JIEKTPOIHEPIHH Bri6pocst III" Ha NPOTSIKEHNH KH3HEHHOTO
[(¢)] KA
BoiGpocst
DakTHIECK . Mpsvsie Ha YyBcTBH-
Hcrounu O0mmii BBIOpOCHI M
ast Iporxos na Iporxos na Henpsimbie NPOTSIKEHH TeJAbHOCTh
K TexHo10rusi NPOU3BOACTBA 3JIeKTPOIHEPTHH K1 2007 (4epes
CTOMMOCTH 2020 r. 2030 r. BBIOPOCHI " K IleHaM Ha
IHepruu r. ABIMOBYIO )
B 2007 r. JKH3HEHHOr TOILIUBO
PY6Y) 0 IHKJIA
EBpo2gs/M EBpoyos/M | EBpoyss/M wr xr CO; xr CO;
Br-u Br-u Br-u CO/MB14 o/MBT-1 ox/MBT4
Ta30Bast TYpOHHA C OTKPBITHIM LIHKIOM 80290 ® 1452155 160165 38% 530 110 640 Ouenp
(I'T) BBICOKAs,
TMpupomn | 1230587 Ty"?““" ¢ 60-70 1054115 1154125 58% 350 70 420 O‘fe“f’
it 123 KOMGHHMPOEdHHHM LUKIIOM BbICOKast
He
(TCTKLY) v3yT TpUMeHs- 130+140 140+150 49%© 60 85 145 O‘f‘“"’
eres BbBICOKast
Auraress BRyrpertiero cropatus, 125+145® 200+220® 230250 45% 595 95 690 Ouern
Hedyre- paboTaroluii Ha TM3eIbHOM TOILIMBE BBICOKASI
TIPOIYKT TypOuHa, paboTaromas Ha JKUIKOM Ouenn
Bl TOIUIMBE, ¢ KOMOHHHPOBAHHBIM 115+125® 175+185® 200+205® 53% 505 80 585
— BBICOKas
X;;‘;"O““a’ paGoratomas Ha yromsHoil 40+55 80<95 85100 47% 725 95 820 Bbicokas
He
TIPpUMCHSA- = = o CIHAA
YPVII v3yr pi 100+125 100+120 35%© 145 125 270 Cp
ercst
Yrom Eﬁiﬁ:ﬂiﬁ:ﬁ‘%ﬂﬁg”‘"“ 50+60 95105 95105 40% 850 110 960 Bricokas
50+60 85+95 85+95 45% 755 100 855 Beicokast
KomruiekcHast ra: [MOHHas He
z;:;‘;‘::‘(‘;;;‘,‘l’(“g“”“p"”””"m V3VT TpHMeHs- 95:110 90+105 35%© 145 125 270 Cpentss
ercst
fggﬁ:gg SlnepHoe neneHue 55+90 55+90 55+85 35% 0 15 15 Huskas
Buomac- Trepaas Guomacca 80-195 90+215 95+220 24%+29% 6 1536 21+42 Cpennss
ca Buoras 55+215 50+200 50+190 31%+34% 5 1240 6245 Cpensist
Berposas BeperoBast BETPOIIEKTPOCTAHIINS 75+110 55+90 50+85 - 0 11 11
OHEprus Ilenb(oBasi BETPO3IEKTPOCTAHIIUS 85+140 65+115 5095 - 0 14 14 OTEYTETRYeT
T'unpo- Bosbias 35+145 30+140 30+130 - 0 6 6
sueprus | Manas 60185 55+160 50+145 - 0 6 6 oTeyTeTRYeT
Conney- DOTOBONITAMYECKHE YCTAHOBKH 520+880 270+460 170300 - 0 45 45 OTCYTCTBYET
SH:;:M ;(;;L;:;T(I’I?g%")“"““ comesmaz 1702509 130+180 120160 - 120@ 15 1359 Husxas

@ pu yerosuu, umo yenst na monaueo pasnvl yenam, ykazanuvin 6 « Cyenapusx ¢ 6bicokuMU yenamu a negpmo u 2az» Ienepansiozo oupexmopama no
gonpocam mpancnopma u dHepeemuku (oappeiv Hepmu 54,5 oonnapaszpps — 6 2007 2., 100 doanapos s 6 2020 2. u 119 donnapoezgs 6 2030 2.)
® Beruucneno ucxods uz ycnosuti pabomvl ¢ HOpMAMUBHOI HAZPY3KOiL
© Vxasannvie KT ona yemanosox ynaenusanus CO, OMHOCAMCS K RUTOMHBIM 0eMOHCMPAYUOHHBIM YCIMAHOBKAM, KOMOPbIE HAYUHAION
axenayamuposamvcs 6 2015 e.
@ [pu yerosuu ucnonb3oeanus npupooHozo 2asa O nPOU3E00CMEa pe3epeHoli Menoeoli SHep2ulL

Taéﬂuua 2-4: Hemounuku oHepauu onst np0u360()cm3a menua — CueHame C 8bICOKUMU YeHAMU HA MONJIUB0

(@)

CTOMMOCTH NPOHM3BO/ICTBA TEMJIOBO Lifeeyele GHG emissions
ena JHEPTHH (BKJII0YAsE HAJIOTH) Y
Joast peinka 27 cTpaH e u TIpsimble
TONJHBA Bei6poce! Ha
EC no ucrounnkam BBIOPOCHI
HcTounuk sneprum o (BKIIOYAsE IKCIIyaTalHOHHbIE Oobmasn Henpsimbie TPOTSIKEHHH
IHepruu (KujIoi (uepes
b)
cercrop)® HAJIOrH) pacxoanbl CTOMMOCTh BIMOBYIO BBIOPOCHI mml;ekl::;oro
TpY6Y) "
EBpo,¢os/THd EBpo0,gos/THD EBpo0,gos/THD T CO,/Tud T C0,(3x.)/THd T C0,(3k.)/THd
g‘;"p“““”“ 45,4% 1010 1125+1400 1425+1750 25 0,7 32
TonImMBo ;‘;’;’T"""'“ 20,0% 1030 1200+1600 1775+2525 35 0,6 4,1
Yroas 3.1% 590 975+1025 1775+2100 5.4 0,7 6,1
Apeecias 410 7252925 15752675 0,0 03 03
b CTPYKKa
COJTHeUHast Bpukers! 610 925+1350 17004175 0,0 0,7 0,7
o
oneprusin | Comnenas 11,6% - 275+300 135049125 0.0 03 03
Jpyrue BHIbI JHeprust
ouepruit | Peorepmainiaz - 650+1100 1150+3775 0.0 0.2+5,9 02+5,9
JHeprus
DJeKTp prusi 12.3% 1875 1925+1975 2025+2900 0,0 0,7+15,2 0,7+15,2

@ IMpu ycnosuu, umo yenvi Ha MONIUE0 PABHDL YeHaM, YKasaHHbiM 6 «CYEHAPUAX ¢ BbICOKUMIU YeHamu Ha Hedmb u 2azy Tenepanvrozo dupekmopama no
sonpocam mpancnopma u dnepeemuku (bappenv negpmu 100 0on1aposps)
® [Jenmpanuzosannoe mennocnabycenue umeem OONOTHUMETLHYIO OTHO PbIHKA 6 pazmepe 7,6%

UcTounuk: PABOYUA OOKYMEHT YIIEHOB KOMUCCUW. MNAH OENCTBUWA EC OTHOCUTENIbHO SHEPTETUYECKOM
BE3OMACHOCTU N CONNOAPHOCTW. UcTouHUKM 3HEPrUU, MPOU3BOACTBEHHbIE 3aTpaThbl U NOKa3aTenu TeXHONorun ans
Npon3BOACTBa 3HepPrumn, oTonneHus n TpaHcnopta. EBponerickasa Komuccus. http://setis.ec.europa.eu/
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Tabauya 2-5: Uemounuxu suepauu 015 agmomoduvnozo mpancnopma — Cyenapuii ¢ ymepeHHbIMU U 8bICOKUMU YeHAMU MONIUBA

Croumocts TommBa 11s1 EC BriGpocst 11T na
HcToYHNK IHEPTHH /151 aBTOMOOUILHOTO = = MPOTSI)KEHHH KH3HEHHOT 0
Cuenapuii ¢ yMepeHHbIMH Cuenapuii ¢ BHICOKHMH ©
TpancmopTa @ ) HHKJIA
IEHAMM TOILUIHBA eHAMM TOILUIHBA
EBpo30os/TH EBp0200s/TH T C0,(3k.)/TH?

BeH3nH U qu3e1bHOE TONJIHBO 470 675 3,6+3,7
Tpupoansiii raz (KIN)@ 500 630 3,0

OreyecTBeHHOE GHOTOILTHBO® 725+910 805+935 1,924
Tponnyeckuii 6u0ITAHOT 7007 790" 0,4

BHOTOIIINBO BTOPOTro nokoaeHus® 1095+1245 1100+1300 0,3+0,9

(a) 3nauenus damnwr ona 2015 2., npu ycrosuu yenwt nepmu 57,9 0oanapasys /bappens kax 6 0okymenme «Egponetickas snepeemuxa u mpancnopm:
Tenoenyuu 0o 2030 - Obnosaenue 2007 2.

(b) 3nauenus oanwt ons 2015 2., npu yenosuu yerwvl Hepmu 83,3 donnapasgs /6appens, kak 6 dokymenme « CyeHapuu ¢ 8bICOKUMU YeHaMU HA Hedhmb U
2aszy I'enepanvrozo dupexmopama no 60npocam mpancnopma u IHEPemuKi

(¢) Mannvle noonescam uzmeHeHuI0 nocie 3aKioyeHiust 002060pa 0 COOMEEMCMEYIowell Memoooaocuu 05l BbIYUCLEHUs USMEHEHUT KOCBEHHO2O0
3eM1eNn0Nb308AaAHU

(d) Tpebyemcs cneyuanvho adanmuposanHoe MpaHCnOPMHOe CPeOCHBo, KOMopoe He YUMEHO 6 YKA3AHHbIX 3HAUEHUSIX

(e) B ouanaszonax medicoy camvim Oeule8biM SMAHOIOM U3 RUCHUYbL U OUOT02UHECKUM OU3ETbHBIM MONIUCOM

(f)3nauenus ocnosanvl Ha OONYCcKaeMbiX KOHKYPEHMOCNOCOOHBIX PLIHOYHBIX YeHax buomonauea, umnopmupyemozo ¢ EC
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NMPUNOXXEHMUE lll: CToumocTb 1 TeXHONornyeckme nokasaTenm Ans TeXHONorum oéorpesa m

oxnaxageHus, 2030 r. n 2050 r.

UctouHuk: OICP/MIA, 2011, JlopoxHas kapTa ANA TeXHONorum, aHeproadcekTnBHbie 3gaHua: O6opyaoBaHue Ans OTONNIEHUA U

oxnaxaneHusa

AKTHBHBIE COJTHEYHBIE TeIIOBbIE
YCTAHOBKH

CTOMMOCTb € YCTaHOBKOM

CTOMMOCTD TEXHHYECKOTO
00CITyKUBaHUS

CToMMOCTb IOJJAHHON SHEPruu

HaxonuTeJn Ten10Boi 3Heprun

CTOMMOCTb € YCTAaHOBKOM
CToHMOCTb IOJAaHHOM YHEPIUH

TenJioBble HACOCHI

CTOMMOCTb C yCTaHOBKOH

Koadduuuent nonezxHoro neictaus

CTOMMOCTb IOIAaHHOW SHEPIUH
T3C

CTOMMOCTb C YCTAaHOBKOM
Onexrpuaeckuid KI1J]

O6mmii KIT/T

CTOMMOCTb IOJAHHON SHEPrHU

ot -50% 1o -75%
ot 0% 1o -40%

ot -50% 1o -60%

Marepuan ¢ 06paTHMBIME (azamu,
TEIUIOXMMUYECKHE, LICHTPAIN30BaHHbIC

ot -50% 1o -75%

3aBUCHT OT pexKUMa MUKIIa

Ooorpes / mogorpes
BOJIBI

ot -20% 10 -30%
ot 30% no 50%
yIIy4IIeHHe
ot -20% 10 -30%
TOIIMBHBIE JJIEMEHTBI
ot -40% 10 -55%
ot 35% no 40%
ot 75% no 80%
ot -45% 10 -65%

OxJaxaeHue

ot -5% 10 -15%
ot 20% no 40%
yiIy4IIeHHe
ot -10% 1o -20%
MukpoTypOHUHBI
ot -20% 10 -30%
ot 30% mo 35%
ot 70% mo 75%

ot -10% 1o +5%

ot -50% 10 -75%
ot 0% 1o -40%

ot -50% 10 -65%

Martepuan c 06paTUMBIME (azamu,
TEIUIOXMMUYECKHUE, LICHTPAIN30BaHHbIC

oT -65% 110 -85%

3aBHCHT OT pexKrUMa MUKJIa

Oborpes / mogorpes
BOJIBI

ot -30% 10 -40%
ot 40% no 60%
yITydIlIeHHe
ot -30% 10 -40%
TOIIMBHBIE JJIEMEHTbI
ot -60% 10 -75%
ot 35% 1o 45%
ot 75% no 85%
ot -75% 1o -85%

OxnaxaeHue

ot -5% 10 -20%
ot 30% mo 50%
yaIy4LICHHEe
ot -15% 1o -25%
MHuKpOTYpOUHBI
ot -30% 10 -50%
ot 35% mo 40%
ot 75% mo 85%
ot -15% 1o +20%

Mpumeyanue: Yayudwenuns ctoumoctu v KM/ BbipaxeHsl B MPOLLEHTax OTHOCUTE/IbHO TEXHUYECKMX YCoBUin 6a3oBoro roaa (2010). OaHako anekTpuyecknii n obuwwia KMNA ana T3C
ABNAKOTCA d)aKTI/NeCKVIMI/I NPOLUEHTHbIMU OTHOLUEHMAMMU, a He yay4lleHnem. ,Cl,lm TOM/INBHbIX 31€MEHTOB CTOMMOCTb ﬂOAaHHOI}‘I 3HepPrum OTHOCUTCA K TennoBown 3Hepruu; oHa oCHoBaHa Ha
CTOVMOCTW BOAOPOA], cBobogHoro oT CO,, B TeUeHVe NPOAO/IXUTENbHOTO Nepuoaa 1 cocTaBaseT 3HaueHre Mexay 15 gonnapamu CLUA 3a I[x v 25 gonnapamn CLUA 3a [ B 2050 T.

Uctounmnk: O3CP/MIA, 2011, [lopoxHas kapTa ANA TeXHONorumn, aHeproadchekTuBHbie 3aaHusa: O6opyaoBaHue Ansi OTONJEHUSA U

oxnaxgeHus.
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Muccust O6beMHEHHOTO UccienoBarensekoro neHrpa (ONLL) cocrout B ToM, YTOOBI IPEOCTABUTH HAYYHO-
TEXHUYECKYIO MOAICPKKY IPH pa3paboTKe KOHICIITNH 1 TIOJUTHKN Pa3BUTHSL, a TakK )K€ BHEAPCHUN U
MoHHuTOpHHTE IoIUTHKN EBpomneiickoro Coroza. ONII sBnsercs nmoapasaenenneM EBponeiickoit Komuccnn u
(hYHKIMOHHUPYET KaK aBTOPUTECTHBIN IICHTP HayKH. [I[puHIMast HeTIOCpEICTBEHHOE YIacTHe B IpoIiecce
pa3paboTku u peanmsanuy nonutuka EK u, Oy y4un He3aBUCHMBIM OT YaCTHBIX WM HAITMOHAJIBHBIX HHTEPECOB,
OULI] ciyxur obmemy uarepecy Crpan - Unenos EC.

N3parebCTBO
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