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BCTYIMJIEHUE

B HacTosilLee Bpems B YkpavHe MPOVCXOAMT HOBbIA 3Tan pasBUTUS CUCTEM
MUKPOKNMMaTa, 3ak/io4arLMiNCca B NOBCEMECTHOM WCMOMb30BaHUM CUCTEM,
npuweawnx mns-sa pyéexa. NpuMeHeHne [OCTOSHWUIA 3apy6exHoro onbita
npegnonaraeT PeBM3NIO U NEPEOLIEHKY TPAOULMOHHBIX B3rNAA0B HA OCHOBHbIE
nokasaTenu CUCTEM OTOMNJIEHUS, TAKME KakK CaHUTapHO-MMrMeHNYECKNE, SKOHO-
MWYECKMNE, IKOMOrmyeckne, acteTnyeckme... OgHako gfis 3TOro OTCyTCTBYeT
OTe4eCTBEHHas COBPEMEHHAs Hay4HO-MOoMynspHas nuTepartypa, BOCMOMHSO-
Wwas npobenbl B 3HaHWAX. B pe3ynerate 3a4acTyio BO3HMKAOT HEOOOCHOBAH-
Hble OOMbICAbI U 3a61yXXAEeHN OTHOCUTENbHO OOOPYAOBAHUS B YACTHOCTU U
CMCTEM OTOMMEHMSA B LIENIOM, 3apekOMEHLOBaBLUMX cebsa aecatunetnamm be-
3ynpeyHon paboTbl 3a pyHeXom.

XnbIHYBLWMI B YKpauHy MOTOK 3apy6exXHOro 060pyaoBaHns, CUCTEM U TeX-
Honormm obecnedyeHns MUKpOKNIMMAaTa MnocTaBuiv nepep cneunanuctamm m
notpeébuTenamun gunnemy seibopa. [ns o6opynoBaHusa 1 TEXHOOMMIA NPeanoy-
TEHWe peLLeHO OJHO3HAYHO — B MOMb3Y U3BECTHBIX MUPOBbIX MPOU3BOANTENEN.
lopa3po crnoxHee 06CTOUT [eno C BbIGOPOM CUCTEM, T.K. OH LOSKEH ObITb
060CHOBaH 9KOHOMWYECKMU.

B oTeuyecTBeHHOM NpaKTMKe NPOEKTUPOBAHUSA XUbIX N OOLLECTBEHHbIX 34a-
HWIA, B NoAaBnstoLemM 60MbLUMHCTBE CllyYaes, BbIGOP OCYLLECTBAANCA U3 NOA-
BMAOB BOASHbIX CUCTEM OTOMEHMS N HeboraToro cnmcka NPUMEHSIEMOoro ans
HMX obopygoBaHus. PacnpocTpaHeHHOe CTpOUTENbCTBO OQHOCEPUMHBIX 3Aa-
HWIA CBOAWIIO K MMHUMYMY 3aTpaTbl MPOEKTUPOBLLMKA HA TEXHUKO-9KOHOMMYEC-
KOe COMnoCTaBfieHNE MPOEKTHbIX PeLLEHNIA. B TO e Bpems B 3apy6exxHON npak-
TUKE NPOEKTUPOBAHWSA, FAe BUAHO BOMIOLLIEHNE TBOPYECTBA apXMTEKTOPOB, Bbl-
60opy cuctem ygensioT 5...10 % TpygosartpaT npoektuposLwyuka [1]. MNpu sTom
Ha 90 % onpedensaloT KanuTanbHble 3aTpaTtbl U MONb30BaTeNbckMe TpeboBsa-
HUA. ViHdopmauuio o BbI6Ope CMCTEM NPe[OoCTaBAoT 3akasd4yunky B oopme OT-
yeTta. OT4HeT ona HebOoNbLUMX NPOEKTOB MOXET ObITb COCTaBMIEH B BUAe Tabnu-
Ubl CXaToh hopMbl C NPEUMYLLECTBAMU N HEJOCTaTKaMy BapuaHToB MPOEK-
THbIX peLleHuii. B cnoxHbIX 1 60MbLUNX NPOEKTaxX OTYET MOXET 3aHMMaTb COT-
HM CTpaHuL, CO CXxeMamu, pacHeTamu, MOSCHEHUSAMU U KONNMYECTBEHHBbIMY NMOKa-
3aTensmu. NprumMeyaTenbHO To, YTO B NPaKTVKY NPOEKTUPOBAHUS CUCTEM OTONM-
NEeHNs BXOAMT 06A3aTenbHOe TEXHUKO-3KOHOMUYECKOe COMOoCTaBfieHne Bapu-
aHTOB MPOEeKTHbIX peLleHni. C aTon Lenbio B FepmaHnmn nposefeHb! MofHoMac-
wTabHble NCCneaoBaHns dHeProdPHEKTUBHOCTM NHXKEHEPHBLIX CUCTEM 3LAHWNIA.
B pesynsraTte cosgaH HopMaTuB [2] C METOAMKON 3KOHOMUYECKON OLIEHKW WH-
XKEHEPHbIX CUCTEM 3[aHWNA, Kak MPOEKTUPYEMBbIX, TaK U EACTBYOLMX. [JaHHbIN
HOpPMaTuB SIBMSIETCA OCHOBOW CO3L4aHWsa O6LLIEEeBPONENCcKOro Hopmatuea Ans
cTpaH EBponevickoro Coto3a.

VKpavHa He MeeT aHanormyHbIX npakTnieckmnx metoauk. OgHako LeneHan-
paBneHHbI BbIOOP HaLLeWn CTpaHbl B CTOPOHY eBpouHTerpaumm [3], a takxe
CTOMMOCTb HaLLUnx 3Hepr0Hocmene|7|, COBpPEMEHHbIX CUCTEM U CTPOUTENbHbLIX
MaTepuasnoB Ha YPOBHE MUPOBbLIX LieH NMO3BOMSET HAM YXXe CEerogHs NpuMepsTb

€BpOMNENCKNEe METOAMKM IKOHOMUYECKOrO COMOCTaBMIEHNSI MPOEKTHbIX peLue-
HUA 0N ganbHENLWen nx rapMmoHmsanmm nmbéo agantauum [4].

[aHHaa paboTa He ABnseTcsa BceobbeMnoLLeln. Ee uenb 03HaKoMUTb YnTa-
Tens C OCHOBHbIMW acrnekTamu 3HeprodddPEKTUBHOCTU, BOZHUKAIOLLUMU MpU
NCMOSb30BaHUN COBPEMEHHbIX 3NIEKTPUHECKUX KaberbHbIX CUCTEM OTOMSIEHMS.
MokasaTb 9KOHOMMYECKME MO3WLMN 3TUX CUCTEM CPEOU OCTaslbHbIX CUCTEM
Mukpoknumara. pefoctaBuTb METOAMYECKME OCHOBbI K 3KOHOMUYECKOMY
060CHOBaHMIO NMPOEKTHOr0 BbIGOpa CUCTEM U yKas3aTb CyLLECTBYIOLLME NuTepa-
TYPHbIE UCTOYHWUKM Ana 6051ee AeTanlbHOr0 CaMOCTOSATENIbHOMO U3YYEHUS.

ABTOp Npu3HaTeneH npefcrasnTenscTey komnaHum DEVI B YkpauvHe 3a oka-
3aHne BCeCTOPOHHEN NOMOLLM B HAMUCaHWUM U U3OaHUKU JaHHoM paboTbl. ABTOP
BCerga OTKPbIT K BOCMPUSATUIO apryMEHTMPOBAHHOW KPUTUKKU, NPOBEAEHMIO
KOHCTPYKTMBHOrO Amasnora v OCyLLEeCTBAEHWNIO NMPOEeCCMOHanbHOr0 Hay4HOro
COTpyaHU4YecTBa.
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OTONNEHUSA ¢ OHEPFETUHYECKOE COMNOCTABJINEHMWE

OQNEKTPUWYECKWE KABEJIbHBIE CUCTEMbI

1. AJIEKTPOOTOIJIEHUE 3A PYBEXXOM

MaccoBomy NpYMEHEHUNIO 31EKTPOOTOMSEHMSA 3a PY6EXOM CNoco6CTBOBAN
3HepreTnyeckui Kpuauc 1973 roga, nocnenosasLUMi MOCHe BBeAeHUA apad-
CKMMW CTpaHamm am6apro Ha akcnopT HedTn. C Toro BpeMeHu B 60sbLUMHC-
TBE CTpaH aKkTUBM3UPOBAOCb CO3[aHNE N NPUMEHEHNE SHEeprocoeperaoLLe-
ro 060pynooBaHUSA M TEXHOMOMMN Ha OCHOBE HOBbIX aHepropecypcoB. OfHUM
N3 NepcneKTUBHbLIX HanpaBieHWi CTano NCNoNb30BaHNe ANEKTPUYECKNX CUC-
Tem o6ecneveHns MUKpoKIumaTta NoMELLEHWUIA, YTO NPUBENO K MOSHOM 3Mek-
Tpudukaumm éeita.

CornacHo nokagartensam 2000 r. [5], noTpebneHne aneKTposHeprum B rocy-
papcteax Esponerickoro CoppyxecTsa COCTaBUIO OKOMO TPETU OT O6LLMX 3aT-
pat KOHEe4HOW aHeprum B ObITY 1 cdepe ycnyr, 4To B 2,5 pasa BbliLe OT NOTpe6-
NEeHNa 3Heprum oT TennoceTen. B Lenom Ha oTonneHue Xusbix 3gaHni napac-
XOAO0BaHO 69 % 3HepreTMHecKnx pecypcos. MNpu 3TOM MMNOPT IHEPreTUHECKMX
pecypcoB cocTtaBun okono 50 %, a K 2030 r. NporHo3upyeTcs ero ysenuyeHme
00 70 %. Be3dycnoBHO, YTO XUIULLHbIN CEKTOP UMEEeT caMbli 60MbLLON NOTEH-
unan ans SHeproc6epexeHnss U yMeHbLUEHVS BO3AENCTBUA Ha OKPY>XXatoLLyHO
cpeny. MNMoatomy EC ypensiet 3Ha4MTeNbHOE BHUMaHWE BbIGOPY SHeproaddek-
TUBHbIX WHXEHEPHbIX CUCTEM 3[aHUN.

PacnpocTtpaHeHne Toro unm MHoro cnocoba MCcnonb3oBaHUS SNEKTPOIHEP-
TN ANs OTOMNJIEHUS B KaXKAOW CTpaHe peLlaeTcs C y4eTOM MECTHbIX YCIOBUN.
Mpexne BCcero, — 3aBMCUT OT CTPYKTYpPbl TOMIMBHO-3HEPreTMYEeCcKoro 6anaHca,
pexuma notpebneHns 3NeKTPO3HEPTUN, €€ CPABHUTENBHON CTOMMOCTU C OpY-
rumu aHeproHocutenamun. OgHako obwmmm ot CpegmnsemHomopbst o CkaHou-
HaBUW ABNAKOTCH YCpeOHEHHbIE NnoKasaTenu yaenbHOW yCTaHaBNIMBaemMom MOLL -
HOCTW CMCTEM OTOMSEHUS, KOTOpbIE C rogaMu ymeHbluatoTcs. Ecnv B 70-x ro-
Jax MpoLusioro CToNeTus Ans CUCTEM HENnoCPeACTBEHHOMO 3MEKTPOOTOMNEHNS
OHM cocTaensanu 25...50 B1/m*, a akkymynsaumoHHoro — 40...110 B1/m® [6], TO
cerofHs B "TenbIx AoMax" OHU HMXe NpuMepHO B 2,5 pasa [7].

YpesBbIHanHO BbICOKME TEMMbI MPUMEHEHWS 31EKTPOOTOMIEHNS MPOUCXOANNN
B CLLIA. C Heckonbkux npoLeHToB B 60-x rogax oo 70 % B Hadvane 80-x. Mocne
OTMEHbI rOCYAAPCTBEHHOrO PErynMpoBaHns ra3onoTpedieHnst 1 OTMEHbI Mopa-
TOpUS ra3ofo6bIBAIOLLMX KOMMAHWA Ha OCBOEHME HOBbIX MECTOPOXAEHWW, C
1985 r. ra3zoBoe TOM/MBO CTano AOMUHUPYOLLMM AN oTonneHns 3gaHnin. C 90-x
rofoB [IONS NEKTPUHECKOrO OTOMJIEHMSA OCTAETCA CTABUITBHO BbICOKOW M COCTaB-
nsaet npumepHo 30 % [8]. MpuumnHon ToMy aBnAOTCA MeHbLUMe Ha 20...30 % Ka-
nutansHble 1 Ha 30...45 % akcnnyataumoHHble 3aTpaThl B CPaBHEHUN C BOAAHbI-
MW cMcTeMamu, Nofy4aemMbIMU TEMSIOTY OT CXXMUraeMoro Tonamea B KoTnax [6].

B CLUA B ocHoBHOM (70...80 %) pacnpocTpaHeHbl CUCTEMbl HEMOCPEACTBEH-
HOrO 3MEKTPOOTOMNNIEHNS PE3UCTUBHOIO TUMa. 60 % N3 HUX COCTABMAT HAMNOsb-
Hble, 20 % — noTono4Hble N 15 % — HacTeHHble [6]. B nocnegHee Bpems pac-
CMaTpmuBaeTCs BOMPOC Ha MEepexof K 3NEeKTPOOTOMNSIEHNI0 HEOOCKPEeOOoB, Kak
€ONHCTBEHHO paLOHanNbHOMY PELLEHMIO.

B AHrmumn anekTpooTonneHne NpUMEHSETCA OABHO U ABMSETCA OCHOBHbIM

BMOOM CMCTEM OTOMJSIEHMSA BO BCEX TUNax 3gaHuii. CnocobCTBYOT 3TOMY Hen-
POLOMKUTESIbHBIE MOHMXEHWS HAPY>KHOW TeMnepaTypbl Bo3gyxa. CTumMynunpo-
BaHMIO aKKyMYNALUWOHHOIO SMIEKTPOOTOMNNEHNS MOCAYXWUIO0 BBEAEHUE NbroT-
HbIX HOYHbIX TapudOB Ha ANEKTPo3Hepruo. Yxe B 60-x rogax 50 % HOBbIX
KBapTUp MUMENN 3MEKTPOOTOMNSIEHNE MOJSIOM, MOJIOBMHA U3 HUX — aKKyMyNsum-
OHHOro MpuHUMna gencrteus [6].

Bo ®paHumn akTMBHOE pa3BUTME aTOMHOW SHEpPreTUKu npeponpenennno
NPUMEHEHWE 31EKTPOOTOMMEHNA 30aHMN. ATOMHasA 3HepreTMka He nogaaercsa
CYTOYHOMY PEryNMPOBaHUIO OTMYCKa 3NEKTPOSHEepPruu, nodTomy npenmyLLec-
TBO OTAAETCH akKKyMynupytoLLemMy oTornneHuto. Ons OOCTUXEHUA YCTaHOBIEH-
HOW MOLLHOCTW CUCTEMbI SMEKTPOOTOMMEHUS UCTIONb3YIOT COYeTaHNe OHEBHOMO
N HOYHOTO anekTponoTpebnenus B nponopumn 15:85. [lons anekTpooTonieHns
XUNbIX 30aHuin cerogHa coctaenseT okono 30 % W NpuMepHO pasBHa [one
aTOMHOW 3Heprum B 06LiemM 6anaHce cTpaHbl [6; 9].

Ins CkaHguHaBCKMX CTpaH, B YaCcTHOCTU HopBerum, BbICOKOE 3M1eKTPornoT-
pebfieHne ¢ NpUMEHEHNEM CUCTEM OTOMSEHNS NPSMOro AelcTBUs o6ycnosre-
HO 3HaYUTENBbHBLIMU TMAPOSHEPropecypcamm ¢ NPakTUYECKN HEOrPaHUHYEHHBIMU
BO3MOXHOCTSAMM CyTOYHOr0 perynuposaHus. B cepeguHe 80-x KONMMYECTBO XU-
N1LL, C 9NEKTPOOTOMNNEHMEM cocTasnano noyty 3 mnH. [10]. Jonsa nonHoro anek-
TPUYECKOro OTOMNEHUS MHANBUAYaNbHbIX 4OMOB B LLBeunn gocturaet 35 %, a
3NEeKTPUYECKOrO OTOMSEHNS, COBMELLEHHOro ¢ oTonneHnem gposamu, — 14 %.
®OuHNaHAMA 6blna 1 ocTaeTcs "3emMset 06eTOBaHHON" MEeKTPOOTOMMEHUs, UC-
nonb3yemMoro B MofIoBUHE MuinnoHa gomoB [11]. KanuTanbHble 3atpaTbl Ha
CUCTEMY SMIeKTPOOTOMMEHUs Ana TUMOBOro goma nnowaabio 150 M? noytu Ha
40 % HWXe, YeM Ha BOASHYK CUCTEMY C KOTSIOM Ha XXWOKOM TonnmBe. JKennya-
TauUMOHHbIE 3aTpaTbl Y 3TUX CUCTEM paBHbl. CUcTeMa C TENSIOBLIM HACOCOM, pa-
60TaloLLMM Ha TENNOTe rpyHTa, TPebyeT B 2,1 pasda 60/bLUMX KanuTasbHbIX 3aT-
pat, 4eM cuctema anekTpooTorsieHus. OgHako aKcrnyaTaluuoHHbIe 3aTpaThl
CHmxarTcs no4vtn B 3 pasa. [pu 3ToM cnegyeT y4ecTb, HYTO And CTUMYSIMPOBa-
HWUS MPUMEHEHMUS TEMJIOBbIX HACOCOB CTOMMOCTbL 3NIEKTPO3IHEPIUN MPU UX UC-
nonb3oBaHUM yMeHbLleHa rocynapctsom B 1,3 pasa.

B cTpaHax, TONNMBHO-3HEPreTMyecknin 6anaHc KOTOpbIX Onpepensercs
TennoBbiMK anekTpocTaHumamm (TAC) Ha akcnopTUpyeMOM TOMIMBE, Hanpu-
mMep, MepmaHun, npeobnaparoLlee pasBuTME NOAYHUIN CUCTEMbI aKKyMYmu-
pyHOLLErO NPpUHLMNA OEACTBUSA, NOTPEONAOLLME IIEKTPOIHEPTUIO B HaChkl MU-
HUMyMa CyTOYHOrO rpadmka anekTponoTpebneHuns. Takme cMCTEMbI COCTaBU-
nn 6onee 95 % anekTpooTannueaembix kBaptTup. C cepeguHbl 70-x rogos B
cpepgHem okono 30 % HOBbIX KBapTUp 060pyO0Banoch 3feKTPOOTOMNNEHNEM
[6; 9]. MpuynHOM TOMY MOCNYXMAO YMEHbLUEHME HOYHOrO Tapuda Ha anek-
TPO3Hepruo B 4YeTblpe pasa. B pesynbrarte yganocb npegoTBpaTtuTb MHOMOK-
paTHble 3anyCcKn 1 OCTaHOBKM TEMIOreHepaTopoB Ha KpynHbix TOC, naHawm-
BawLMe 060pyaoBaHNE, N 3HAYUTENBHO MOBBLICUTb TEXHUKO-3KOHOMUYECKNE
nokasartenu paboTbl 9HEProCUCTEMbI B LIEJIOM.

Taknm 06pa3oM, SMeKTPOaKKyMYMSLUMOHHOE OTOMMEHNE ABMSETCA Heo-
TbEMJIEMOW 4YacTblo 3HeprocucteM. O6nacTb MX NMPUMEHEHUS OrpaHuyeHa
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pasMepom HOYHOrO npoBana Harpy3ok anekTpodHeprum Ha TOC mn ASC B
3VMHUIA nepuod BpemMeHn. Onsa 60nbLUMHCTBA 3anafHOEBPONENCKMX CTPaH OH
pocturaet 40 % [10].

Hawuny4wne nokasaHus B aHeprocbepexeHun nmeeT daHusa. CerogHsa oHa
ABNAETCS rMaBHbIM 3KCMOPTEPOM SHEPrOTEXHONOMMIA BO BCEM MWpE, B TOM
Yncne ANeKTPUYECKNX KabenbHbIX HarpeBaTenbHbIX cucTeM. ITo HebonbLLas
cTpaHa ¢ 6oraTbiMn NPUPOLAHBIMW BHYTPEHHUMU 3SHEPropecypcamm, 0Co6eH-
HO, TaKMMM Kak He(pTb 1 rad. Hannyne co6CTBEHHbIX PECYPCOB, OCBOEHHbIX B
nocnegHve OecatTuneTvs, npefonpenenuno Bbl6op CUCTEM OTOMMeHUs 3aa-
Huii. C 1994 r. npenmyLLecTBO OTAAETCH LIeHTpanM30BaHHOMY TennocHaoxe-
HUto. [Ans 3neKTpooTonneHns oTeefeHa o6nacTtb 3a npegenamMu ceten Tenno-
1 ra3ocHab>xeHus.

B 3KOHOMUYECKMN pa3BUTbIX CTPaHax MUpa 3/1eKTPOOTONIeHne 3aHu-
MaeT ofHO U3 BeAyLUX MECT CPEAN CUCTEM CO3[aHUSI MUKPOKIUMATA
3gaHui. Han6éonee LUMPOKO NpUMeHSAeMbIMU SIBJISIIOTCS 3JIeKTpUYeckue
KabesibHble cUCTeMbl OTOIMJIEHMSI.

[1pOEeKTHbINi BbIGOP CUCTEM 3JIEKTPOOTOMNIEHUS 34aHUsSI 3aBUCUT OT
CTPYKTYPbl TONJIMBHO-3HEPreTUYecKoro 6anaHca cTpaHbl, peXxmma rnor-
pe6rieHns: 3NIeKTPOIHepPrun, ee cpaBHUTEJIbHOW CTOMMOCTU C BPYrumu
3HEProHoOCUTENSIMU.

2. JJIEKTPOOTOIJIEHUE B YKPAUHE

AKTVMBHOE UCMONb30BaHME 3M1EKTPOOTOMNNIEHNA B YKpavHe Havanocb nocne
pacnaga CCCP ¢ nMnopTomM Ka4eCTBEHHO HOBbIX TEXHOMOrMA 1 060py[oBa-
HMA. Ho eLle no cer feHb, y cneumanncToB BbITYIOT ycTapeBLUMe 3HaHWs, JoC-
TaBLUMECA OT CKPOMHOrO OMbITa NMPUMEHEHUSI 3TUX CUCTEM NMOO OTCYTCTBUSA
TakoBoro Boobue. PeaHnmauma 3TMX 3HaHUA 1 oTpuLaTenbHbIX 0606LLEHWN,
n3-3a OTCYTCTBUSA HENPEAB3ATOW MHOPMaLMN O MMPOBOM OrbITE, MPUBOAUT K
HeaprymMeHTMpPOBaHHbIM 3aK/IIOYEHUAM CMeLnannucToB, KOTOpble MHOrga
BCTpeyvaroTesa B nyénukaumsax [12].

lMpoBegeHHble B YKpanHe caHUTapHO-rMrmeHn4eckme nccnegosanHuns o 6es-
BPELHOCTW AN YENOBEKA ANEKTPUHECKNX CUCTEM KaberbHOro OTOMNSIEHUS NOC-
NY>XWUNN OCHOBaHWEM [NA CO30aHusA 1 BBEAEHWUs B OENCTBUE C MoHA 2004 r.
IBH "9nekTpuyeckas kabenbHas cuctema otonneHus" [13]. Fopa3fo cnoxHee
06CTOMT Aeno € TEXHUKO-3KOHOMUYECKUM 060CHOBAaHMEM CUCTEM MPU MPOEKT-
HOM Bbl6ope. Y Hac He OCYLLECTBSANOCH LUMPOKOMACLUTAOHbIX NCCNEefoBaHN
B 9TOM HanpasneHuun. [1o3ToMy, Npu peLleHMn JaHHOW 3afayu Mbl, Npexge
BCEro, [OOMKHblI WCMOMb30BaTb OMbIT CTPaH C MNOAOGHOW 3SHEPreTU4ecKomn
CTPYKTYPOW, U HEUMEIOLLIX 3HAYNTENbHbLIX COOCTBEHHbIX FA30BbIX N HETAHBIX
MECTOPOXAEHWNNA.

VKpavHa fBRASeTCs 3HeprogedULMTHOM CTpaHOW, rae Ha TensnocHabXeHue
pacxogyeTtcs okono 45 % o6Luero ronosoro o6bema aHepropecypcos [14]. Vkpa-
WHa ABNAeTCs cTpaHon ¢ 50 % [onen aTOMHOW anekTpoaHepreTuku. Cnepnosa-
TENbHO, MO SHEPrETUYECKON 3aBUCMMOCTU U SHEPTETUHECKOW CTPYKTYpPE Mbl ro-
pa3no 6onbLue cxoxu ¢ EC [5], yem ¢ Poccuen. MNpumeHeHne sHeproaddekTmB-
HbIX TEXHOMOrMI B oTonsieHun y Hac 1 EC aBnsetca 6onee akTyanbHOW 3ajaqen.
Takum 06pa3om, YKpanHe yxke cerofHs Heo6xoaMMO YCTPaHATb MMEIoLLMECs re-
PEKOCbI B COOTHOLLEHWM MEXAY BOAAHBIMU 1 3MEKTPUHECKMMM CUCTEMaMU OTON-
neHus, a Takxe co3fasaTh YCroBMS CONOCTaBUMOCTM ¢ rocyaapcteamu EC.

Ocob6o cnepyeT 0TMeTUTb, 4TO B CCCP, HaunHas ¢ cepeguHbl 80-x 1., kK 2000 1.
npegycmaTpvBanoch NPUMEPHO B 6 pa3 yBENNYUTb KONMHYECTBO CUCTEM 3NEKTPO-
oTonneHus B Xunom cektope [10]. K aTomy rogy 6b1s10 TEXHUKO-9KOHOMUYECKMN
060CHOBaHO NpuMeHeHue okoso 300 ThIC. CUCTEM akKYMYTALMOHHOIO OTOMNSEHUS
N ropsi4ero BOJOCHa6XXeHNs: cyMMapHoOW MoLHocTbo 1...1,3 MiH. KBT [15].

[nsa cTonb rpaHAno3HbIX 3agad 6binv 3agencTsoBaHbl MHorne HAW. B pe-
3ynbTaTte TEXHUKO-9KOHOMUYECKMX U3bICKaHWI MOArOTOBMEHbI TEXHUKO-9KOHO-
MUYECKME MoKasaTenn COMOCTaBUMOCTU KOMOWHALMI Pasnu4yHbIX CUCTEM
OTOMNJIEHNS U FrOPAYEro BOLOCHAGXEHMSA. DTN NoKasaTenm nosly4eHbl ofis Cenb-
CKOWM MECTHOCTM M FOPOACKMX MUKPOPaNOHOB B HaCTHOCTU, a Takxe AJsi ropo-
0oB B uenowm [16; 17; 18].

Bbino yctaHoBneHo, 4to TOL 1 KpynHble KOTenbHM 06ecne4nBatoT Ten0TON
nonoeuHy notpebutenen. OcTanbHy — [AT MENKne KOTeNbHU, padoTatoLine
C HM3KUM K.n.4. Ha Hux B nontopa pasa 3aHAaATo 605blue 06CMny>XMBatoLLero
nepcoHana, 4eM Ha BMeCTe B3ATbIX J00bl4e, NepepaboTKe, TPAHCMIOPTUPOBKE
TOMMMBA U LLEHTPann30BaHHON BbIpaboTKe 3NeKTpo- 1 TennoaHeprun. OcosHa-
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OTONNEHNA &

OQNEKTPUWYECKUWE KABEJIbHBIE CUCTEMBbI

HO Takxe, 4YTO hakTnyeckas otaada CUCTEM LIeHTpasibHOro BOAAHOrO OTomnse-
HUSA 3HAYUTESIBHO HWXKE, YEM cumMTanochb paHee. Vx peanbHbIi K.N.4 cocTaBns-
eT 30...45 %! TennonoTtepu Tpyb6ONpPOBOAOB, Kak Mpasusio, NpeBbILLAKT pac-
YyeTHble. YyryHHble pagmMaTtopbl UMELOT 60SbLLYIO TENOEMKOCTb U HE NO3BONS-
0T BECTU PErynMpoBaHne, N3nuLLIHe neperpesas 3gaHne v yxyaLias MUKpPOKIIn-
MaT. He yuntbiBaloTCS Takxke 3arpartbl Ha TPaHCMOPT TONMBa 1 padboTy LUPKY-
NAUMOHHBIX HACOCOB. B TO Xe BpeMs CyLLeCcTByeT HEBOCTPEOOBaHHASA AMEKTPU-
Yeckasi SHeprusi B Ho4HoM nepuop BpeMeHn. CyTovHas HepaBHOMEPHOCTb rpa-
(PMKOB Harpy30K 3HEpProcucTeMbl B 3UMHee Bpemsi, coctaBnseT okono 30 % un
SBNAETCA SHEPreTU4eCKNM NOTEHUMANOM CTPaHbl, KOTOPbIM HEOBXOANUMO BOC-
nonb3oBaThbCs ANs TennocHabxeHuns 3gaHuni [10].

LIHNW3I nH>XeHepHOro 060pyAoBaHns 1 MHCTUTYT "OHeproceTbnpoekT" on-
pepenunu Lenecoobpas3HOCTb MPUMEHEHUS 3NIEKTPOOTOMNSIEHNS B CENbCKOM
MECTHOCTM LeHTpanbHoro parioHa EBponeiickoit yactu CCCP Ha npumepe
[OBYXKBapTMPHbIX XWUbIXx AoMoB. ComnocTaBfieHne npuBedeHHbIX 3aTpaT (CyM-
Mbl 9KCMyaTaumMOHHbIX 3aTpaT M KanuTanoBlOXEHUA, NMPUBEOEHHbIX K OAuHa-
KOBOW pas3MepHOCTW) crefytoLlee: BoAsaHasA pagumaTopHas cuctema Ha yrie —
100 % (6a30BbI BapuaHT), Ha rasy — 90 %; BoAsHas NOTONOYHO-HAMObHAS
cuctema Ha yrne — 94 %, Ha ragy — 85 %; anekTpuyeckas kabenbHasa cuctema —
76 %. T.e. cuctemMa aneKTpooToNNeHNsa 3hPeKTUBHEE BOAAHON pagmaTopHOM
cuctemsbl Ha 14...24 % v BOAAHON NOTOMIOYHO-HAMNONbHOM — Ha 9...18 % [16].

CpaBHeHne 3KOHOMUYEeCKOM 3DHEKTUBHOCTM NPUMEHEHUS SNEKTPOIHEPT M
Ons TennocHabXeHns AeBATUSTAaXHbIX XUMbiX 3gaHur B 1970 r. 6bi1o Ocy-
wecteneHo LUHNWMIIT nHxeHepHoro o6opynosaHus B pavoHax LieHtpa CCCP
(Pps3MHO) € pacyeTHOM TeMnepaTypon ans otonneHus muHyc 25 °C. B kavec-
TBE UCTOYHMKA TeNnocHabXeHust paccMmaTpmeanacb TOL.

CpaBHu1BaeMble CUCTEMbI OTOMIIEHUS:

1. HanonbHasa anekTpuyeckas kabenbHas akKyMynsLMOHHOro npuHUMna
JencTeua (NoTpednsaoLas NeKTPOSHEPTMI0 MO JIbFOTHOMY HOYHOMY Ta-
pudpy) Ha komneHcaumnio 75 % TensonoTepb U ONONHUTENbHbIE 3NEKTPO-
Kanopudepbi-40BOAHNKMN (MOTPEOGAOLLNE SNEKTPOIHEPTMIO B CBOOOOHOM
pexume) Ha KomneHcaumo 25 % TennonoTeps;

2. C anekTtpokanopudepamu (NOoTpebnsaoLLmMMm SNEKTPOIHEPTUIO B CBOOOA-
HOM pexume);

3. BogsHas ueHTpanmaoBaHHas Ha KoMneHcaumio 75 % Tennonoteps C 3eK-
Tpokanopudgepammn-goBogyMKaMmm (NOTPEGNAIOLNMN INIEKTPOIHEPTUIO B
CBOOGOLHOM pPeXnMe) Ha KomneHcaumio 25 % TennonoTeps;

4. BogsiHasa LeHTpanu3oBaHHas.

B kayecTBe MCTOYHMKA ropsiHero BOLAOCHAGXEHUs1 paccMaTpuBanuvch MOK-
BapTUpHbIE akKKyMynupyloLme 351eKTPOBO4OHArpesatenn, norTpeénswoLine
3MEKTPOIHEPIr MO NO HOYHOMY NIbFOTHOMY Tapuady.

AHanornyHble no CyT CUCTEMbl, HO C GOMbLUMM KONIMYECTBOM KOMOMHA-
UM, paccMmaTtpueanncb ansa MMkpoparnoHos Mockebl € 9...16 1 12...22 sTax-

HoW 3acTpownkown [17] B cepeanHe 70-x r. MNpn 3TOM cpaBHUTENbHAA OLIEHKA U
BbIGOP OMTUMASIbHOrO BapuaHTta OCyLLecTBAANUChL C y4eTOM CYyMMapHO Mpu-
BEAEHHbIX 3aTpaT, BK/toHaloLmx 060pyaoBaHme TEMMOBbIX U 3NIEKTPUHECKMX
ceTel panoHa 1 30aHuN.

B pesynbrarte caenaHbl BbIBOAb! O HELLENIECO06Pa3HOCTM MPUMEHEHNS B 61K~
Xawnwve 10...15 neT cnucTem NosiHoOro 3NeKTPOOTOMIeHNsA B ropofax n3-3a 3Ha-
YUTENBHOrO BO3PACTaHUA KanuTasioBOXEHWUI B FTOPOACKYIO 3MEKTPOCETh Harl-
psxxeHvem 10 kB. OpgHako cnegyeT y4ecTb, YTO 3TUM XE UHCTUTYTOM U 3TUMM
Xe aBTopamu, cpady nocne yTeepxpaeHus MocrpaxpaHctpoem CCCP HoBbix
Harpy3ok Ha anekTponnuTel o 8 KBT BMecTo 5,5 KBT 6b11I 3aHOBO NepecmoT-
peHbl coBMecTHO ¢ MHUWTIIM n JINU nm. KanuHyuHa TEXHUKO-3KOHOMUYecKue
pacyeTbl gnsi MockBbl 1 NMOMyYeHbl cnegytoLme Bbisogbl [18]:

® KOMOUHMPOBaHHbIE CUCTEMbI BOASHOrO OTOMJSIEHWA B COYETaHWUN C SMeK-
TPOAOBOAYMKAMM TEMMOThI MO BENMYMHE NPUBEOEHHbIX 3aTpaT paBHOIKO-
HOMWYHbI C LEHTPann30BaHHbIMW CUCTEMaMW BOAAHOIO OTOMMEHUs OT
TOL nnv panoHHON KOTeNbHW; AAlT SKOHOMUIO TOMNMBA B SHEProcucTeme
[0 7 %; MOTyT NPUMEHSATLCS B KBapTUpax yxe B 6nvxaniume rogpl;

e B KPYMHbIX ropofAax, akKymynupytoLlee 3M1eKTPOOTONEeHNe MOXeT CTaTb
onpaBfaHHbIM B OTHOCUTENBHO 611M3KOM ByayLLEM, YYUTbIBas ero 60nbLuoe
3Ha4eHne 4ns 3anofiHeHVs NPoBasioB rpacuKoB Harpy3kn SHeProcucTem;

® CUCTEMbI 3M1IEKTPOOTOMNSIEHNS, MOTPebNAoLMe 3HEPrnlo B CBOOOZHOM
pexume, MOryT 6bITb 9KOHOMWYHbI B paiOHax CTpaHbl C OELLEBON 3MEKTPO-
aHepruen (Hanpumep, B61m3n ASC);

e Hanbonee LINPOKOE 3MEKTPOTEMNSIOCHAOXEHNE HEOOXOOMMO B CENbCKUX
MECTHOCTSIX, e 3/1eKTPOSHEPrus, 3aMeHsisi TBEpA0e TOMNMBO, UCKIOHYaeT
3aTpartbl HaceneHns Ha 3aroToBKY TOMNMBa U CaMOOOCyXXMBaHMeE.

lMocne cTofb ONTUMUCTUMYECKMX MPOrHO30B 70-X, CErofgHs PYKOBOAUTENU
yKkpanHckmnx TOL, kak 9To HM napafokcanbHO AN NPOEeKTaHTOB-TPaamLMOHa-
JIOB UEeHTpasim3oBaHHbIX CUCTEM BOOAHOIO OTOMMEHUA, KOHCTaTUpPYyrT, YTO 'K
coxaneHuto, 3a nocnegytowme 30 NeT NOYTU HAYEro U3 3Toro 3agena He 6bl-
no peanunzosaHo" [19].

TennosHepreTkn 0CO3HAIOT HECOBEPLLEHCTBO LIEHTPANIM30BaHHOIO TeMnaoc-
Hab>eHVsa oT TOL| n paioHHbIX KOTENEH, KOTOPOoe UMEET PSAA NPEMMYLLIECTB Me-
pen AeLeHTpannM3oBaHHbIM, OAHaKO He NpedocTaBnseT He06XOANUMOro TENI0BO-
ro KOM(*)OpTa HaceneHuto. O}:LHVIMVI M3 OCHOBHbIX HEJOCTATKOB LieHTpaJin3oBaH-
HbIX CMUCTEM SIBNISETCA HEKAYECTBEHHOE PEerynMpoBaHMEe — HEeCOBEpLUEHCTBO
TemnepaTypHOro rpadmuka 1 3anasfbiBaHne pearmpoBaHus TenoceTen Ha us-
MEHeHWe TemnepaTtypbl HAPY>XHOO BO3AyXa, COCTABNSAIOLLEE OKOMO ABYX CYTOK.
B pesynbrate — "nepetannueatorca” nnbo "HepoTannmeatoTca" 3aaHus. [oato-
My HacesfieHMe CaMOCTOATENbHO CO3AAET TEnnoBON KOMMOPT B MOMELLEHUSIX,
aKTUBHO NMPUMEHAA 3reKTpoHarpesaTesn U yCTpaHdaa TeM CaMbIM U3bAHbI LieH-
TPann30BaHHOIO BOAAHOrO OTOMMIEHMs. Takum 06pa3oM, SNeKTPOOoTOoMneHne
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OTONNEHUSA ¢ OHEPFETUHYECKOE COMNOCTABJINEHMWE

OQNEKTPUWYECKWE KABEJIbHBIE CUCTEMbI

cTasno HeoTbEMIIEMbIM aTpMbyTOM TensoceTern. Kpome Toro, aneKTpooTonieHme
CerofHd CTaHOBMTCA OCHOBHbIM 3BEHOM YNpasfieHuss cucTtemammu
BOASHOMO TennocHabxeHus. 1o n3MeHeHMIo 3N1eKTPONoTPeBEHNS B 9HEProcuc-
TEMe OT BKIIIOYEHUA dMieKTpoHarpeBaTenen, BbI3BaHHOrO peakumen HaceneHus
Ha "HepdoTomMbI", PerynupyoT OTNYCK TENJoTbl TENOCETAMU. Takas TEXHONorns
yCOBEPLUEHCTBOBAHHOW NPaKTVKN ONepaTUBHOIO ynpasieHns KpYnHbIMU TEMo-
PMKALMOHHBIMW CUCTEMaMUN B HOBbIX SKOHOMWYECKMX YCNOBUAX padpaboTaHa
TennoaHepretTukamm Xapokosa [19].

AKTVBHOE NpUMeHeHVe HaceneHneM YKpaunHbl anekTpoHarpesartenen ¢ 1993-
1994 r., Kak OTBETHas peakuus Ha HEJOOTNYCK TeMoThl, Ae-akTo npeobpas3o-
Basio CMCTEMY LIEHTPaNN30BAHHOMO TEMNOCHAGXEHWSA C MOHOMOMBbHOW A0 OOHOM
N3 COCTaBMALLNX KOMOVMHUPOBAHHOW CUCTEMbI TEMIIOCHABGXXEHMSA rOpodoB (COB-
MECTHO C CMCTEMaMM OTOMIIEHNS Ha 3NEeKTPodHeprum u rase) [19]. Takum obpa-
30M, HacesieHne CTUXUIAHO peasin3oBasno TEXHUKO-3KOHOMUYECKME paspaboTKu
70-X, OOMOMHMB CUCTEMY LIEHTPaNM30BaHHOIrO TensiocHabXeHns MHaMBUOyanb-
HbIMM 3MEeKTpoHarpesaTensMu. YCTaHOBMEHHAs MOLLHOCTb 3MEKTPOOTONUTENb-
HbIX MPUOGOPOB CErOAHs OLEHNBAETCA MPUMEPHO B 15 % OT Harpy3ku Ha ropog-
CKYIO 3M1EKTPOCETb B 3UMHWUI NEPUOL, BPeMeHW. Ho 3TO 3HaYnNTENbHO MeHbLUE He-
JooTnycka TennoTbl TennocetaMun. 3 yero genaercsa BbIBOA O CyLLECTBEHHON
nepcrekTyBe pocTa napka afnekTpoHarpesarenen B 0603pnumom oyayiiem [19].

YcTpaHeHne HeJooTnycka TennoTbl TENOCETAMU HE MCNPaBUT CUTyauuu,
T.K. MPUYMHA MPUMEHEHUS SNEKTPOOTOMMEHUS KPOETCA B MHAMBUAYANbHOCTU
TENMOOLLYLLEHNA KaXXA0ro YeoBeka N BO3MOXHOCTU UX YOOBMETBOPEHWS My-
TEM perynupoBaHns TeMNepaTypHbIX YCNIOBUIA CUCTEMOWN oTonneHuns. Becbma
noy4yuTenieH onbIT 0TKasa OT LIeHTPasIM30BaHHOIO TeMIOCHA6XeHUs 1 npume-
HEHNA aBTOHOMHbLIX KOTeJleH B XWJIbIX MHOMO3TaXHbIX 30aHUNAX MockBbl —
KPbILLIHOW, MPUCTPOEHHON W noasanbHOW. [pn 6eCCrnopHOM YMEHbLUEHUU
3HeprosaTpaTt 1 Bo3pacTaHunm TEN0BOro KoMdopTa ypoBEHb 3NeKTpoJorpesa
noMeLLeHnii ocTancs BbICOK. COOTBETCTBEHHO yKa3aHHbIM TWMam KOTemneH
3neKTpogorpes nomelyeHmn coctaenn — 31,4 % (6110 49,1 %), 70,1 % (661110
80,7 %) n 7,1 % (6b1n10 12,5 %) [20]. Taknm 06pa3oM, CaHUTAPHO-TUTMEHNYEC-
Kne ycnosusa B KBapTupax He 6bInn OOCTUTMHYTbI. )KMﬂbubl ocTanncb npueep-
XeHuaMu KOMGOPTHOrO 3M1EKTPOAOrpeBa NOMELLIEHWIA, YAOBNETBOPSOLLErO UX
TennoowyLeHuns. MNpuYnHONn Tomy SIBNSETCH NepeoueHka TeXHUYECKMX BO3-
MOXHOCTEW BOASHbIX CUCTEM 3TUX 34aHUN ANS peLLeHns NoCTaBeHHON 3aja-
4yn. BogsaHas cuctema 6e3 pagmaTtopHbIX TEPMOPErynATOPOB U rmapasamyec-
Koro obecrne4vyeHns nx adekTMBHOM paboTbl HE CNOCOBGHA YAOBNETBOPUTL MH-
avsugyarnbHble TpeboBaHUsA NOTpebuTenen.

CTuxuiiHoe NpUMEHEHWE SMEKTPOPaAaMATOPOB Y MECTHbIX KOHOMLMOHEPOB
ANs forpesa NoMeLLEHU He SABMAETCS AYHLLIMM 3KOHOMUYECKUM PELLEHUEM HU
ANs HaceneHus, HU Ans rocygapcrea. PaccMoTpeHuio gaHHoro sornpoca 6bin
MOCBSILLIEH KpyrmbIvi cTon "Okonorus. Pecypcbl. BesonacHocTs" (29.10.2002 r.)
B YKPauHCKOM UHCTUTYTE UCCNEeaoBaHUN OKPY>XaloLLel cpenbl U pecypcoB npu
CoBeTe HaumoHanbHoOM 6e30NacHOCTM U 060POHBI YKpauHbl Ha Temy: "Obecne-
YeHne 3Hepro6e3onacHOCTU YKpauHbl 3MEKTPOTEMNOaKKYMYMUPYOLMM OTONM-

nexHvem 3gaHun” [21...25]. YyacTHukM — npegctaButenn BepxosHoro CoeeTa,
loccTtpos, KomuteTa aHeprocbepexenus, Akagemun Hayk, HaumoHansHon Ko-
MUCCUM PETYNNPOBaHUS SNEKTPO3HEPreTUKK, MaBHOro ynpaeneHust TONvBa,
3HEPreTMKN U 3HEepProcbepexeHnst, MHOMMX BEAYLUMX Hay4HbIX, MPOEKTHbIX W
y4eb6HbIX 3aBedeHUn. Ha 3acegaHum 6b1no 0TMeYeHo, 4YTo YKpaunHa yxe nogaro-
TOBJfIEHA K LUMPOKOMACLLUTAOGHOMY MPUMEHEHUIO CUCTEM 3f1EKTPOOTOMMEHNS U
BOMJIOLLEHNIO MMPOBOIO OMbITa B CO34aHUM SHEPrOdEKTUBHBIX 3OaHWUMN.

[nsa aToro co3gaHbl BCe NpeanochInKu:

® MPUHATbI HOBblE HOPMAaTMBHbIE CONPOTMBIIEHWS Tennonepeaayn orpaxaa-
FOLLIMX KOHCTPYKLMI [26];

® YCTAHOBJIEHbI JIbFOTHbIE TapuUbl Ha ANEKTPO3Hepruo, anddepeHumnpo-
BaHHbIE MO Yacam CyToK [27];

® YTBEPXAEHbl roCyAapCTBEHHblIe HOPMbl MPOEKTUPOBaHUA 3NEKTPUYECKUX
KabenbHbIX cuctem otonneHus [13];

® CO3[aHbl MHOMOYUCIIEHHbIE OTEYECTBEHHbIE U OTKPbITbI NPEeACcTaBUTENbC-
TBa MHOCTPaHHbIX OUPM, MPUMEHSIOLLME INEKTPUYECcKne KabenbHble CuC-
TeMbl OTOMNNEHWS;

e npoBepeHa 3PPEKTUBHOCTL SMEKTPUHECKNX KabeSIbHbIX CUCTEM OTOMSEHMSA
Ha 3Ha4UTESIbHOM KONMYECTBE ManoadTaXHbIX 30aHUA (OO 5-Tn 3Taxen) u
NPOBOAUTCA MO PacropskeHuto FoccTpos YKpavHbl 3KCrnepuMeHTanbHoe
NMPOEKTMPOBaHME XXUILLIHOrO KOMIMJIEKCa U3 TPEX MHOMO3TaXHbIX 3AaHWI Ha
MosHsakax B r. Knese.

AnekTpooTonneHne B YKpauHe sAB/ISIETCS XXM3HEHHO Ba)kKHOM Heob6xoau-
MOCTbIO CO34aHUs1 TEMN/IOBOro KOM¢hopTa U [ONOJIHEHNEM IPPHPEeKTUBHOIo
cyLjecTBOBaHUsI CUCTEM LEHTPAasIn30BaHHOI O TenJI0CHabXeHusl.

OkoHommnYyeckn LenecoobpasHasi [OJSIsI CUCTEeMbl KOMGPOPTHOro Ha-
MoJsIbHOro 3/1eKTPOOTONJIEHUS] MPU COBMECTHOM UCIOJSIb30BaHNN C BOASI-
HOWVi CUCTEMOMU L|eHTPasIbHOro OTOIMJIEHUsI COCTaB/IAeT MPUMEPHO 25 % oT
Tersiornotepb 34aHus (MoOMeLYeHUsI).

OkoHommnYyecku onpasaaHHasi 4oJis1 O6LYei MOLHOCTU aKKyMYJISILNOH-
HbIX CUCTeM 3JIEKTPOOTOI/IEHUs] cocTaBnsieT npumepHo 30 % CyTOYHOro
9JIEKTPOMNOTPEGIIeHNs] CTPaHbl B 3UMHUIA Nepuos roga, paBHoro HOYHOMy
npoBarsy CYyTO4YHOro rpaghuka 371eKTPornoTpPeobs1eHHs.
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3. SOKOHOMUYECKUE NMOKASATEJIN
COMOCTABJIEHUA BAPUAHTOB
MPOEKTHbIX PELLEHUA

3.1. OcHoBHbIe cBegeHuns

Mpy NPOEKTUPOBAHMN HOBbIX, MOAEPHUIALMM USIU PEKOHCTPYKLIMWN OEACTBY-
IOLLIX CUCTEM OTONMJIeHUS peLLatoT OAHY U3 TEXHUKO-9KOHOMUYECKUX 3aaay:

® COMOCTaBfIEHNE Ee[VMHCTBEHHOro BapuaHTa peLleHus ¢ "6a3oBbIM", Kak
npasuno, He UMEeLLMM SHeprocéeperaroLmx MeponpuaTui;

® COMOCTaBfIEHNE HECKOJIbKMX BapVaHTOB C OAMHAKOBbIM 3KOHOMWUYECKUM
ahbdhekToM Mexay cobom u ¢ "6a30BbIM" BAPUAHTOM;

® BbIIBJIEHNE S3KOHOMUYECKN ONTUMASIbHOrO BapuaHTa peLLeHus.

MocnepHsaa 3apada Hanbonee BceobbemioLLa U akTyasnbHa rnpu COBpeMeH-
HOM MHOroo6pasuv npegfiaraeMbix TUMOB W NOABMAOB CUCTEM OTonneHus. Ee
pesynsTaT NPefocTaBAeTCH 3aKad4ynKy U CIYXWUT OCHOBaHWEM LS MPUHATUSA
peLueHust. MNpUHATME OKOHYATENBHOrO PELLEeHUS No BbIGOPY CUCTEM He ABNSeTCA
3apaqeli NpoeKTMPOoBLUMKa. ITO NpeporaTvea 3akas4nka. [NpoeKkTMpPoBLUMK 065-
3aH NpefocTaBuTb BCe AaHHble, KOTOPble 6panvcb BO BHUMaHWe npu 060cHoBa-
HUW peKoMeHAauui, Heo6Xoaumble ANS YTBEPXAEHUA pelueHus. PasbacHUtb
npeumMyLLecTBa U HeOCTaTKN CUCTEM He TONIbKO C MO3MLMIA CMETHOM CTOMMOC-
TW, HO W BKCNJTyaTaLMOHHBIX NoKa3aTenen CUCTEMbI Ha NPOTSHKEHWUN BCETO CPO-
Ka 3KcrnnyaTaumm 06beKTa, KOTOpbIV A1 COBPEMEHHbIX MHOrO3TaXKHbIX 3AaHW
C Xene306eTOHHbIM UK MeTanIM4eckum kapkacom gocturaet 100 net [28; 29].

OKOHOMMYECKYHO Lienecoobpa3HoCTb MPUMEHEHMS CUCTEMbI OTOMSIEHNS OM-
penensioT UCXOAa U3 CPaBHUTENbHOW SKOHOMUYECKON 3PIEKTUBHOCTM Kamnu-
TanbHbIX BMOXEHWA. Jpyrumu crioBamy — COMOCTaBNAT 3aTpaTtbl U nonyyae-
Mble OT HUX pe3ynbTaTbl. IKOHOMMYECKN Hanboree LienecoobpasHbIM ABMAET-
CSl BapuaHT peLLeHns, Npu KOTOPOM NpUBEAEHHbIe 3aTpaTtbl ABAATCA MUHU-
ManbHbIMU. MprBEeAEHHbIE 3aTpaThbl COCTOAT U3 KanuTasibHbIX BAIOXKEHWUA 1 9KC-
nnayaTtaumoHHbIX PacxodoB Ha MPOTSXXEHMM BCEro CPOKa CNy>X6bl 34aHNs, Npu-
BEeAEHHbIX K OQHON pa3mMepHOCT M rogy BBoAa B 3Kcnnyartaumioo. Hanbonee
LLMPOKO NpuMeHnma hopmyra onpepenieHvs npusefeHHblx 3arpar [29] —

P ¢
M=% aK;+Y al; - min,
j=H j=1

roe K; — KanutasbHble BIIOXKEHWs:, OnpefensiemMble 13PacxofoBaHHON HaCTbio
CMETHOW CTOMMOCTBIO B j -TOM rofly (ecnu pacxofoBaHue CMETHOM CTOMMOCTH
OCyLLecTBNAeTCA 6ofiee OAHOro roaa); M, — sKcnyataumoHHble 3aTparbl B
J-TOM rofy; ¢b — rog, OKOH4aHMA PYHKLMOHNPOBAHUA 06beKTa (CpoKa ero genc-
TBWSA); H — FOA Ha4Yana MoHTaxa W YMCno NeT, OTAENALWNX AONONHUTENbHbIE

BMOXEHWUSI U 3aTpaTbl OT rofaa BBOJa CUCTEMbI OTOMSIEHNS B AeiCTBUE (Benu-
YMHBI b ¥ H OTCUUTLIBAIOT OT rofa BBOAA CUCTEMbI B 3KCMJlyaTauumio); o — Ko-
3OOULMEHT NpMBedeHNs Pa3HOBPEMEHHbIX 3aTpaT K rofy BBoJAa CUCTEMb!
OTOMMeHusa B AencTeme

a=1(1+E,,Y,

E, ., — HOpMaTMBHbIN KO3(MULIMEHT CPaBHUTENbHON 3QPEKTUBHOCTM KanuTarb-
HbIX BIIOXXEHWI, NpUHUMaeMbii paBHbiM 0,08 (Npn HOPMaTMBHOM CpPOKE OKyrnae-
MOCTM HOBOW TEXHUKW 1 3HEProcHeperatoLLmMx MeponpusaTusx, pasHom 12,5 ner).

HaHHas hbopmyna no3sonseT cpaBHMBaTbL 3KOHOMUYHOCTb CUCTEM C YHETOM
CpoOKa aKcnayaTaumm 3gaHns 1 CPOKOB SKCMNyaTauum CMCTEM MUKPOKUMaTa ¢
TOYKM 3peHust cerogHAwHero aHA. OCO6eHHOCTBIO POPMYrbl ABMAETCA TO, YTO
OHa y4yuTbiBaeT aktop BpemeHun. OH onpepenseT JOM 3atpart oT 6yayLumx
KanuTanbHbIX PEMOHTOB. OTW 3aTpaTbl HE YYUTLIBAIOTCS B MOSIHOM O6beME Ce-
rogHs NPV CPaBHEHWUN BapMaHTOB NMPOEKTHbIX peLueHui. MoCKobKy 0O MOMEH-
Ta MCNONb30BaHWA 3TUX CPEACTB NPeAMnonaraeTcs, HTO OHN NPUHOCAT NPUGBHLISb.

OpHako cregyet NMOHMMATb, YTO NPY JOCTVKEHUN CPOKOB KarnmTasibHOro peMoHTa
CUCTEMbI HY MOTPEOUTENSA, HN SKCNYaTVPYIOLLYIO OpraHu3aLmio, H1 JOMOBragenbLa
He yTeLlaeT MbICSb O TOM, YTO HEBIOXEHHbIE KOrAa-To CpeacTBa NPUHOCUN NPUOBLISb.
Peanuu TakoBbl, 4TO CEropHs CpefcTB Ha KanuTaslbHbIA PEMOHT CUCTEM HET, XOTH
nonb30BaTeNb rogaMn OCYLLECTBAAN OTHUCTEHUS.

PaccmaTpusaemasi choopmyna NnpuBeEeHHbIX 3aTpaT ABMSETCA YHMBEPCANbHON
[Ns MPOrHO3UPOBaHMA S3KOHOMMNYECKOM 3DEKTUBHOCTM CUCTEM OTOMMeHus. Moa-
TBEPXAEHNEM TOMY — S3KOHOMUYECKME BbIBOAbI 70-X FOAOB NPOLLSIONO CTONETUSA O
HeobxoammocTn K 2000 r. LUMPOKOMACLLTaBHOro UCMOSb30BaHMSA ANEKTPUYECKMX
CUCTEM OTOMSIEHMSA COBMECTHO C BOASAHbIMM (CM. p. 2). HO Takoe nporHo3nposa-
HWe OCYLLIECTBMMO NMULLIb NMPW MIIAHOBOW 3KOHOMMKE — CTaTUCTUHECKOM 3HaHWUM pe-
anbHOCTM M YETKOM MPOrHO3MPOBaHUM ByayLlero. B aKOHOMWYECKOM pasBuTUK
YKpauHbl MOKa HET HY Toro, HW apyroro. CyLlecTByOT NWLLb TEHAEHLMW, KOTOPbIE,
He AaBasi BO3MOXHOCTM MOSIHOro NPUMEHEHUs [aHHON dhopMysibl, NO3BOMSAIOT Ha
ee OCHOBe onpeaenvTb NPeanochINK1 3KOHOMUYECKOrO Pasnuyns CUCTEM OTOrJe-
Husi. IMeHHo B 3TOM KItode 6ydyT pacCMOTPEHbI ariee 3KOHOMUYECKMe COCTaB-
NSAOLLME INEKTPUHECKMX KaBeSIbHbIX CUCTEM OTOMMEHNS.

Kpome Toro, nofiHoe TEXHNKO-3KOHOMUYECKOE COMoCcTaBneHne CMCTeM OTon-
NeHnsi No 3TON hopMyrne € y4eToM 3aTpaT OT UCTOYHMKA SHEPruM OO noTpebu-
Tensa sABMAAeTCa rPOMO3QKUM M OMpaBAaHO NMLb A8 KPYMHbIX 06beKToB. 3a-
4acTylo [OCTATOYHO YMNPOLLIEHHbIX Noaxonos. OCHOBbI TeX U ApYruX, NPUMeEHs-
eMblX B MVpe, pacCMOTPEHb! Aarnee.

TpaguumoHHble Ansa YKpanHbl MeTofbl 3KOHOMUYECKOro cornocTasre-
HUSI UH)XXEHEPHbIX CUCTEM 3[aHUsI HE BO3MOXHO peanin3oBaTtb B MOJIHON
Mepe U3-3a OTCYTCTBUSI CTaTUCTUHECKON UHGhopMaLmmu o6 aHepreTuyec-
KOV 3¢h¢heKTUBHOCTN CUCTEM U MPOrHO3UPYEeMOli CTOUMOCTH 3HEProHOCH-
Teseli Ha NPOTSXXeHUU CPOKa CYX6bI 3[aHNA.
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3.2. MNpepnocbiyikKn 3KOHOMUYECKOU 3chpheKTUBHOCTH
3anekTpooTonneHus

3.2.1. TemnepaTtypa nomeLleHus

[Mon nomeLLeHnsa co BCTPOEHHBIM 3MEKTPUHECKMM HarpeBatoLLMM Kabenem
OTHOCAT K KIlacCy HU3KOTeMMnepaTypHbIX KOHBEKLIMOHHO-NTYYUCTbIX OTONUTENb-
HbIX NaHenen. VIx oTnn4mTenbHOn 0COBEHHOCTLIO ABMSETCA 6osbLuasi NOBEPX-
HOCTb TennoobmeHa, nany4yaroLas TeMNOBOM MOTOK M MOBbILALLAA 3TUM pa-
OVAUMOHHYIO TemnepaTypy OrpaxaarLmnx KOHCTPYKUMIA nomelleHus. MoaTo-
My, cornacHo [13], B MOMELLEHUAX C HanosIbHbIMU 3NEKTPUYECKUMU KaberbHbI-
MU CUCTEMaMW OTOMJSIEHUS [OMYCKAeTCA MpUHMMAaTb Temnepatypy BO34yxa
MeHbLUe HopmaTtumeHon [30], HO He HMxXe 4em Ha 3 °C, coXpaHuB ONMTUMAanbHYIO
Temnepartypy noMeLleHus.

lMop onTmaribHOM TemrnepaTypoi MoMeLLeHns f,  NoAapasyMeBaroT KOM-
MIEeKCHbIN Nokasatesib PaAMaLyoHHOV Temnepartypbl NMOMELLeHUst ¢, 1 Temne-
paTypbl BO3AyXa B MOMELLEHUH t,, MO3BOMAIOLLNIA NPOTHO3MPOBATL YOBNIETBO-
PEHHOCTb TernnoBbiM KOM@opTOoM He MeHee 90 % mopen. Ansa 60MbMHCTBA
NOMELLEHUI 3TOT NoKasaTenb OnpeaensoT ypaBHEHNEM:

to ~ (t, +1,)/2.

dnsanonorndyeckKkunn
CMbICIT YPaBHEHMS 3aKJto-
yaeTca B NOAAEpXaHUu
cTabunbHOro TennoobmMeHa
MeXJy 4YernoBEKOM WU OKpY-
xatowlen cpenon
(Q = const). Ona yenoeeka,
BbIMOSHSAIOLLIErO NErKyto pa-
60Ty, OaHHOE YypaBHEHME
npencTasneHo B rpaduyec-
KoM Buge Ha puc. 1 [31].

Y4eT COBMECTHOrO BnUs-
HWS TemnepaTypbl BO3gyxa
; W cpefHen TemnepaTtypbl
18 20 22 orpaxkgarwLLmx KOHCTPYK-
uniA (pagmaumnoHHom Temne-
patypbl) Ha TennooLuyle-
HUS 4YenoBeka faeT BO3-
MOXHOCTb JOMOSTHUTENBHOMN
3KOHOMUU 3HEPrOPECYPCOB JTYHUCTHIMU Y KOHBEKTUBHO-JTYYUCTLIMU CUCTEMAMMU
oTornneHus. Takumm cuctemamm obecrnevmBaeTcs Ten0Bo KomdopTt B nome-
LLEeHNsAX NMpWY MeHbLUMX TemnepaTypax Bo3gyxa. Hanpumep, B nomeLleHun ¢
3NEKTPUYECKON KabenbHOM CUCTEMOWN OTOMMEHNS YeNOBEK OLLyLLaeT TennoBon
KOMGOpPT Mpu TemnepaType Bo3gyxa t, =18 °C » cpefHenl Temnepatype

Cu1cTeMbl KOHBEKTUBHOIO
oTonfieHnsa

CucTembl
JIy4UCTOro
OTOMNEHNS

Temneparypa BO3fyxa B NOMeLLeHUn b, °C

PaguauyorHas Temnepatypa nometuexus t, °C

Puc. 1. BnuaHue TemnepaTypHbIX YCNOBUIA NOMELLEHNS
Ha TEeNnoOoLLyLLEeHNs Yenoseka

BHYTPEHHEW MOBEPXHOCTM OorpaxaeHu t, = 22 °C. B To Bpems Kak B nomeLLie-
HUM C TPaAMLMOHHOW BOOAHOW CUCTEMOW OTOMNEHNA aHanormyHble TennooLLy-
LLieHWsa YenoBeka (Ha Tom xe ypoBHe t , = 20 °C) BoCMpUHMMAIOTCS Npu Temne-
patype Bo3fyxa t,= 22 °C, T.K. TeMnepartypa orpaxgeHuii B HeM NpuMepHo
paBHa f, = 18 °C. Pa3Huua mexgy TemnepaTypamu Bo3gyxa B paccmarpvsae-
MbIX MOMeLLEeHUsIX cocTaBnseT 22 — 18 = 4 °C.

Mony4yaemoe ymeHbLLEHME pa3HOCTH TemnepaTyp BO3ayxa CHapy>Xu U BHYT-
pv NOMeLLeHUs B pedynbtaTe NPUMEHEHNS SNEKTPUYECKNX KabenbHbIX CUCTEM
OTOMNMEHWs, CoKpaLLaeT TENIONOTEPU B XONOAHbIN NEPUOL rofa ¢ yaansiemMbiM
BEHTUMALMOHHBLIM BO3[QYXOM M Yepe3 Hapy>KHble OrpaxaarLme KOHCTPYKLUM.
Mpu aTOM OONA NepBOM COCTaBMALLEN TEMMONOTEPb BO3paCcTaeT, a BTOPOM —
YMEHbLLAETCS NpU YBENMYEHUN TENNo3awmTbl 3aaHuns [12]. MNockonbKy npu Ha-
AMYMM TENSIoro nona 3a CYeT Ny4YUCToro TennoobMeHa MpPOUCXOAUT Harpes
BHYTPEHHUX NOBEPXHOCTEN OCTalbHbIX OrpaXXAEHUA, KOMMEHCUPYS KOHBEKTUB-
HbIA HeJOrpeB OT CHUXXEHMS TemnepaTypbl BO3gyxa B nomelleHun. B uenom
TennonoTepy HYepes Hapy>XXHble OrpaXxAeHWs COBPEMEHHbIX TEMNO3aLUMLLEHHbIX
30aHVIN He 3aBUCHAT OT NPUMEHAEMON CUCTEMbI OTOMNEHUS.

CHmxXeHre TemnepaTypbl BO3gyxa B NMOMELLEHUN C NyHYNCTO-KOHBEKTUBHOMN
CUCTEMOW OTOMJIEHMS MO CPABHEHNIO C KOHBEKTUBHOW CUCTEMOW ONPEenenstoT
no [32]. B cpegHeM ans Xunbix NOMEeLLEHWIA OHO NPUMEPHO paBHo 2 °C. Takum
06pas3om, Npy OQNHAKOBbLIX TEMMOOLLYLLEHNAX B MOMELLEHUSAX C Pa3HbIMU CUC-
Temamm OTOMMNEHUs, Ny4UCTO-KOHBEKTMBHAA CMCTeMa obfieryaeT ablxaHue Ye-
noBeka, cosfgaBas YyTb MPOXnagHyro TemnepaTtypy Bo3gyxa. Kayectso Bo3gy-
Xa, BOCMPMHMMaEeMOe 4YEJIOBEKOM, OLIEHMBAETCHA Kak 6ornee BbICOKOE, a OLy-
Liaemas CBeXeCTb — MPUATHOW. OTOT BbIBOA, CAEMaH Ha OCHOBaHWUM NOCNEAHNX
nccnenoBaHuii COBPEMEHHbIX 34aHuiA ¢ "He300poBbIM" CUHOPOMOM, rae Hop-
MaTMBHO obecneyeH TEMMOBON KOMMOPT, HO HeJOCTaTOYHOE KOHBEKTUBHOE U
nucnaputenibHoe OXNaxAeHne pecnupaTopHOro TpakTa YenoBeka, B 0COOEH-
HOCTW HOCa, MPUBOANT K BOCMPUATUIO BO3[yXa, Kak CNepToro, AyLUHOro U He-
Ka4yeCcTBEHHOro. [1pon3BoaNTENBHOCTL TpyAa B TakMX MOMELLEHUSX CHUXAET-
ca Ha 6,5 %. OTO NPMBOOUT K SKOHOMUYECKMM MOTEPSM, MPEBbILIAKLLMM CO-
BOKYMHblE KanuTasibHble W 3KCniyaTtauuoHHble 3aTpaTtbl Ha O06CyXMBaHWe
3paHus. lMpumMeHeHWe CUCTEM MUKPOKNMMaTa C yMEpPeHHOW TemnepaTypown
Bo3gyxa aBnsetcsa 3afgadent XX| Beka, TeM 605ee 4TO OHU CMOCOBCTBYIOT 3KO-
HOMUU 3Hepropecypcos [33].

HanonbHble anekTpuyeckue kabesibHble CUCTEMbI OTOIMJIEHUs obecrie-
YUBAIOT TEIMJIOBOV KOMGOPT B MOMELLEHUN MPU MEHbLUEH, MPUMEPHO Ha
2 °C, Temnepartype Bo3AyXxa Mo CpaBHEHUIO C TPagNLNOHHbIMU BOASHBIMU
cuctemMamu OTOMJIEHHUS.

Hocturaemoe cHuxeHne Temnepatypbl Bo3gyXa B MoMeLyeHun yiy4-
LIaeT ero Ka4yecTBo, BOCIIPUHUMAEMOE 4YEJIOBEKOM, a TaKXe YyMeHbLuaeT
TensionoTepy ¢ yAansieMbiM BEHTUIALNOHHLIM BO34YXOM.
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3.2.2. ABTOMaTM4eckoe obecrne4vyeHue TenynoBoro komcopTa

B rocynapcteax Eeponerickoro CogpyxecTtea obecneumBaroT KOMOPTHbIE
TENMOBbIE YCNOBUSA COrNacHo rpadvKy Ha puc. 2, KOTOPbI ABMAETCA HOpMaTUB-
HbiM [34]. B ero ocHoBy nonoxeHbl nccnegosanus O. daHrepa no TennooLy-
LLieHMI0 60MbLUMHCTBA Mogen Npyu pa3Hoo6pasHbiX BUAAX AeATENbHOCTU — CHe,
oTAbIXe, YMCTBEHHOW paboTe, hmanyveckon paboTe pasHON MHTEHCUBHOCTU — C
YHETOM TEeMNoM30MALMOHHbLIX CBOMNCTB OAEXAbl U Pasfn4HbIX TeMNepaTypHbIX
YCINOBUI B MOMELLEHUN.

3aBUCMMOCTb TEMMOBOr0 COCTOSIHMSA OpraHn3mMa 4enoBeka oT Buaa aesTeslb-
HOCTW onpepgesieHa Yepe3 ero TennosblgeneHve. 3T0T NpoLecc OLEeHUBAKOT Mo-
kasatenem "met" (MeTabonmn3Mm - BblgeneHne TennoTbl opraHMa3mom). Hanpumep,
aKTVMBHOCTb TEMJIOBbIAENEHUs YenoBeKa, HaxodsLLerocs B paccnabneHHoOM coc-
TOSHUM NGO B HAKIIOHHOM MONOXeHUM xapakTepuadyetcs 0,8 met = 46 B1/m? (co-
OTBETCTBEHHO OTOOPaXKEHbI Ha NIEBOM M NPaBoO LUKanax rpaduka); B nosnoxe-
HuM cups — 1 met = 58 BT/M?; B cMASiHEM MOMOXEHUN NPY BbINONHEHUM OCPUCHOM
paboTbl unu gomatuHer pa6oTel — 1,2 met = 70 BT/M2....

TennonsonsumMoHHble CBOMCTBA OfeXAbl XapakTepusyroT nokasaternem “clo”
(clothes — ogexpa). Tak, Hanpumep, pabo4das ogexnaa U3 NIErkoro HUXKHero 6enbs,
HOCOK, pyb6allKku, 6ptoK, KocTioma un Tydbenb coctasnset 1 clo = 0,155 m?K/Bt
(COOTBETCTBEHHO OTOBPAXKEHbI HA HXKHEN 1 BEPXHEN LUKanax rpaduka).

Cy6beKkTMBHas OLieHKa NCUXOSNIOrMHYECKOro TEMMOOLLYLLIEHNS YeSloBEKa Xapak-
TEpuU3yeTcs LUKanon oxugaemblx 3HadeHun TennoowywieHnn PMV (predicted
mean vote) oT MuHyc 3 (X0n0gHO) B0 nnc 3 (kapko). HopmanbHble TennooLLy-
LLieHWs oueHeHbl PMV = 0, KOTOpbIM COOTBETCTBYET rpaduk Ha puc. 2.

0 0,1 02 03  MKBr

met Br/m?
OnTuMarsHast TeMnepatypa nomeLLeHus tsu

175

3,0

125
2,0

100

75
28 °C

0

Puc. 2. 3aBncKMOCTb onTManbHoM TemnepaTypbl noMeLleHus (npu PMV=0) ot ogexpbl
1 aKTUBHOCTK YenoBeka

50

05 1,0 15 clo

OCo6eHHOCTb NPEACTaBNEHHOrO rpaduka, B OTNMYME OT OTEYECTBEHHOWN
NPaKkTVKM HOPMMPOBAHUS MUKPOKIIMMATa, COCTOUT B YCTAHOBIIEHHbIX Andde-
PEHUMPOBAHHbIX AOMYCTUMbIX OTKIOHEHWAX [ONA TemnepaTyp MNOMELLEHMS,
YOOBNETBOPSAOLLNX CAHUTAPHO-TUITMEHNYECKUM YCIOBUAM TEMNI0BOro KomMop-
Ta. Hanpumep, npu Temnepatype nomellenus ty, = 22 °C makcmmarnbHO Jonyc-
TMMOE OTKJTOHeHMe cocTasnsaeT +2 °C. YeM OHO MeHbLUE, TeM fyyLLne YCrnoBus
TennoBoro komdpopTta 1 Tem 60MbLLNIA dHeprocoeperarLnin I deKT.

B YkpaunHe ona BoAsiHbIX CUCTEM OTOMSIEHUSA NPUMEHSIIOT TEPMOPErYATOPbI
npsIMOro AencTBMA ¢ 30HOW nponopumnoHansHocTy 2K (pasHuuen Temnepary-
pbl B ABa rpagyca KenbBuHa). OT0 o3Ha4yaeT, YTO Mpu NOBbILLEHUN TeMnepa-
Typbl BO34yxa B MomeLLeHun Ha 2 °C, OTHOCUTENbHO YCTAaHOBIIEHHOM NOTPe6u-
TeneM Ha TepMOperynaTtope, TepMOPErynaTop aBTOMAaTUYECKU MepekpoeT
npoxon TensioHocuTens B OTonUTENbHbIN Npubop [31]. Bpems cpabatbiBaHUs
TepmMoperynaropa He OOMmKHO npesbiwatb 40 MuH. [35]. VY cambix ny4wimnx
KOHCTPYKUMIA TEPMOPErYNATOPOB BOASAHLIX CUCTEM OTOMJEHMUS, KOTOPLIMA AB-
NAITCA ra30KOHAEHcaTHble, 9TO BpeMsi cocTaBnsieT okono 12...15 MuH. B oT-
fiM4Me OT HUX, SNEKTPOHHbIE TEPMOPErynsaTOPbl 3MEKTPUHECKMX KaberbHbIX
CMCTEM OTOMMNEHUSI OTKIHOHYAIOT CUCTEMY MIHOBEHHO MPW MOBLILLEHWUN TeMmne-
patypbl Bo3gyxa Ha 0,5 °C (0,5K). docTnyb Takmx nokasartenen BoAsAHbIMU
CMCTEMaMM HEBO3MOXHO, T.K. MPU YMEHbLLEHUN 30Hbl NPONOPLMOHASTILHOCTH
3Ha4YUTENIbHO BO3pacTaloT rmapaBninMyeckme NoTepyu U, COOTBETCTBEHHO UM B
Ky6u4ecko cTeneHun, yBenu4ymMBaeTcs notpebnsemas MOLLHOCTb Hacoca; a
YMeHbLLEHNe BpeMeHn cpabaTtbiBaHus Huxe 3...5 MUH. BedeT K rngpasnmyec-
KOW HecTabunbHOCTM CUCTEMbI N BEPOATHOCTU LLIYMOOOPA30BaHUS.

CHuxeHve TemnepaTypbl Bo3ayxa Ha 2 °C B MOMELLEHWN C ANEKTPUHECKON
kabenbHOM CUCTEMOW OTOMMEHUS N ANEKTPOHHBIM TEPMOPErYNSTOPOM MO CpaB-
HEHMIO C BOOSHOW CUCTEMOW 1 TEPMOPETYNSTOPOM NPSMOro AeNCTBUSA Ha paau-
aTtope gaet 10...13 % 3KOHOMMYeCKoro agpdpekTa Aans ycrnosuii YkpanHbl [36].

ConocTtaBneHne 3HeproadeKTNBHOCTN CUCTEM OTOMMEHUS OT TOYHOCTU
nopaep>xaHus Temnepartypbl BO3gyXxa B MOMELLEHNN OCYLLECTBASAIOT MO HOpMa-
TmBy [2]. CpaBHUTENbHbIE XapakTepPUCTUKN Pasfn4HbIX CUCTEM OTOMNSIEHUSA U
KOHCTPYKLMI TEPMOPEryNATOPOB NPeAcTaBneHbl B Tabn. 1. KoadduumeHT 3aT-
paT NepBUYHON 3Heprun e, 6e3pasMepeH 1 NoKasbiBaeT OTHOCUTENbHOE BO3-
pactaHue pacxopa MepBUYHON JHEPruv, BbI3BAHHOE TEXHUYECKMM HEeCcoBep-
LLIEHCTBOM pEerynMpoBaHusi TeMmnepartypbl Bo3gyxa B MOMELLEHUN Tepmopery-
NATOPOM CUCTEeMbl OTOMMeHns. [JoNoNHUTeNbHbIE 3aTpaTbl (., COOTHOCAT 3TO
yBenu4yeHne K fo6aBo4HOMY rofoBOMY TENSIoNoTPebneHno CUCTeMbl OTore-
HWSA, OTHECEHHOMY K efuHuLUe oTannnmBaemMon nnoLwiagn nomMeLleHns (nogpoo-
Hee cM. B Nn.p. 3. 7).

OcHoBoW 3aTpar aHepruuv, NpMBefeHHbIX B Tabnuue, ABAFIOTCA TennonoTte-
pv MOMELLIEHNS, KOTOPbIE BO3HUKAIOT B MPOLIECCe PerynMpoBaHns TeMNo06MeH-
HbIX MPNOOPOB. Tak, ecnu perynatop nogaepXxueaet pasHuly B 2 °C oTHOCK-
TenbHO ycTaHoBneHHom Ha 20 °C TemnepaTtypbl BO3QyXa, TO Neperpes nomeLLe-
Hus fo 22 °C sBnseTcs JOMOMHUTENbHBIMU 3aTpaTtamu dHeprun. Yem mMeHblLue
nogdepxvBaemas pasHuua TemnepaTyp, TeM MeHblle 3Tu 3artpaTbl
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QHEPFTETUYHECKOE CONOCTABJNEHME

OTONNEHNA &

OQNEKTPUWYECKUWE KABEJIbHBIE CUCTEMBbI

Ta6nuua 1.

3aTpartbl SHEPrUM Ha perynMpoBaHve TeEpMOpPErynsTopamm

(cm. B Tabn. 1 3Ha4eHnst g, ONA PErynsaTopos CUCTEMbI 1, NOAAEPKUBAIOLLNX
pasnuuy temnepatyp 2 °C n 1 °C). OgHako yMeHbLLEHMEe 3TOM pasHuLbl HUXe
1 °C npv mcnonb3oBaHMM NPOnopLUuoHasnbHbIX perynatopos (M-perynsaTopos,
BO3[ENCTBYIOLLMX Ha OTOMUTENbHbIN NPUOOP MPOMOPLMOHANBEHO OTKITOHEHMIO
Temneparypbl BO3ayxa B NOMELLEHMN) U OBYXMO3ULMOHHBIX PErYNATOPOB (pery-
NVPYIOLLMX MO 3aKOHY — "BKIHOYEHO-BbIK/IOYEHO") HE MPUBOOUT K SKOHOMMUU
3HEeprum (CpaBHM COOTBETCTBEHHO €, U g, Npn 1°C 1 0,5 °C B cucteme 1 1 2).

YMEHbLLEHMIO 3aTpaT CroCOOBCTBYIOT ANIEKTPOHHbIE perynatopbl. OCO6eHHO ¢
JONONMHUTENBHBIMU (PYHKLMAMU ONTUMU3ALMM HA OTKPbITOE OKHO NGO npu-
CYTCTBME 4YefioBeka (CM. 3Ha4YeHus q,, AN PasfvyHbIX PerynsaTopoB CUCTEMbI
1). Tak, N0 CpPaBHEHUIO C 3MEKTPOHHLIMU MPOMNOPLNOHANBHO-UHTErPabHbIMU
perynatopamu (MA-perynatopamm, BO3LENCTBYIOLLMMW HA OTOMUTENbHbIA NpK-
60p NPOMOPLIMOHANbLHO OTKIIOHEHUIO TeMMepaTypbl BO3Ayxa B MOMELLEHUN Y
WHTEerpany BpeMeHW OTKIOHeHus), 3atpatbl Huxe B 0,7/0,4 = 1,75 pasa. lo
cpaBHeHuo ¢ [-perynatopamu, NOAAEPXKUBAIOLLMMN pa3HULY TeMnepaTypbl B
2 °C, - B 3,3/0,4 = 8,25 pasa.

JOCTOMHCTBOM 3MEKTPOHHbIX PErYNATOPOB ABMSETCHA NPUMEPHOE COXpaHeHne
3aTpar NepBMYHON 3HEPTUM, BbIPaXaeMbIX KOIMDMDULMEHTOM €, . TakK, y anek-
TPOHHOO perynsaTtopa ¢ MYHKUMern onTuMmnaasmm (CM. 3Ha4eHNs e,, AN 3TuX pe-
rynaTopos B cuctemax 1 1 3 npu pasnuyHbIX yaenbHbIX TENonoTepsax 3aaHuns gy,)
koadpbcpuumeHT e,, uamensietca ot 1,01 (npu g, = 90 kBTx4/(m?rog)) po 1,02
(npn q,,= 40 kKBTx4/(M?rog)). B To Bpems Kak y Tepmoperynatopa, nogaepXxmnsao-
wero nepenap Temnepatypsl 2 °C, — cootBeTcTBEHHO 0T 1,04 oo 1,08. Mo 3Tum
3HaYeHMsAM OMNpepensoT yAaenbHble [OMONHUTENbHbIE 3aTpaTbl 3HEPrvK
Qe = €cedp —qp, BbI3BAHHbBIE NMPOLIECCOM PErYNMPOBaHNA TEMNOOBMEHHOMO Npu-
6opa (TemniepaTypbl BO3ayxa B MomeLleHur). Hem meHblle e, , TeM Huxe
3aTparbl 3HEPrUn g, Y TEM 3KOHOMUYHEE CMCTEMA OTOMJIEHUS.

B nocnepgHem cTon6ue Tabnuupl ykasaHbl yaenbHble rofoBble 3aTpaThl Ten-
NOTbl, OTHECEHHbIE K OOHOMY MEeTpy KBagpaTHoMy nomeLleHuns. OHu paccuuTa-
Hbl MO CPegHEeMy 3Ha4eHVIo paccMaTpuMBaemoro AuanasoHa TensnonoTepb
gy, = (40 + 90)/2 = 65 KBTx4/(M?rofi) 1 N0 KOAMPULMEHTY €., , COOTBETCTBYIO-
LeMy 9TUM TennonoTepsM 1 KOHCTPYKLMK TepMoperynsaTopa.

Onpepenexve g,, ANA TeNNOO6MEHHbIX NPMOOPOB, PACTIONOXEHHbIX Y BHYT-
PeHHel CTeHbl MOMELLIeHUs, OCYLLECTBASAIOT N0 G, Ana nprubopa y BHELUHeN
CTeHbl C BbIOPaHHOM KOHCTPYKLUMEN perynstopa U TUMOM CUCTEMbI OTOMMEHNS,
npubasnsas K Hemy 1,1 kBTxu/(m?rog). OTn [OMNONHUTENbHbIE TENnonoTepu
Bbl3BaHbl 3anasfbiBaHWEM pearupoBaHus perynsaropa, T.K. OH HaxoguTcs B
6onee cTabunbHOM TEMMNepaTypHOM 30HE NOMELLEHUS U B MEHbLUEN Mepe Nof-
BEPXEH BOCMPUATUIO TEMMNEPaTYPHON O6CTAHOBKM B MOMELLIEHUU. AHANOrM4YHO
ONpenensiioT U e, [Ana Tex Xe npuoopos. Tak, Hanpumep, Ons CUCTEMbI 6
npu q, = 90 KBTx4/(M?rog) C aNeKTpU4ecKMMn HarpeBaTensMm nNpsMoro Aenc-
TBUS K 3HaYeHno e, = 1,01 cuctemsbl 4 npubasnaot 0,01. B pesynsrarte ans
paccmarpusaemon cuctemsl e, = 1,01+0,01 = 1,02, a q,, =(e,.q, —g,)+1.1 =
= (1,02x90 — 90) = 2,9 kBTx4/(m?rog). OTO 03Ha4aeT, YTO Ana obecneveHus
TENNOBOro KomgpopTa B NOMELLIEHUN MPUHATON CUCTEMOW OTOMNEHUS K pacyeT-
HbIM yZdenbHbIM Tennonotepsam ¢, = 90 kBTxu/(m?rom) cnegyetr npubaBuTb
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KoahdmumeHT 3atpat nepeuyHon o8
3Heprum e, Npy yaernbHbIX 28 .7
TennonoTepsix afanns g, é & =2
CucTema Perynstop KBTx4/(Mrog) o §§
I223%
315 &
40 | 50 | 60 | 70 | 80 | 90 [E 5 P2
S8
TepmoperynsTopbl 1 apyrue
M-perynaTopebl ¢ 30HON 1,08 | 1,07 | 1,06 | 1,05 | 1,04 | 1,04 3,3
nponopumoHansHocTn 2K
1. BoasHas To xe, ¢ 1K 1,08 | 1,02 | 1,02 | 1,02 | 1,01 | 1,01 1,1
C npeo6nagatoLLm
pasmeLLeHnem nnocknx OnEeKTPOHHbIE PerynaTopsbl
0T°”V|Te”bHub|X npnGopos (c MW nn6éo cpaBHUMBIM 1,02 |1,01|1,01 |1,01 | 1,01 1,01 0,7
Y Hapy>XHOW CTeHbI 3aKOHOM PerynnpoBaHus)
OneKTPOHHbIE PErynsTopbl
C (pyrKumei ontammusaun | 4 o4 | 461 | 101 1,01 | 1,00 1,00 04
(Ha OTKpPbITOE OKHO NGO
NpUCYTCTBUE YENOBEKA)
2. BopsiHas ¢ npeo6napato-
LUMM pasmeLLerinem nnoc- Bce BbilenepeyncnexHbie +0,03|+0,02|+0,02(+0,02|+0,01|+0,01 +1,1
KUX OTONUTENbHbIX I'Ipl/l60-
POB Y BHYTPEHHEN CTeHbl
[BYXNO3MLMOHHbIE
PErynATOpLI ANA OTAGNLHEIX | 4 ng | 4 07 | 1,06 | 1,05 | 1,04 | 1,04 | 3,3
noMeLleHusi C 30HOn
nponopumoHansHocTn 2K
To xe, ¢ 0,5K 1,08 1,02 |1,02 1,02 | 1,01 | 1,01 11
3. BoasiHas HanonbHas
nM60 € Apyrumm
oTonUTeNbHBIMN ONeKTPOHHbIE PerynsaTopbl
naHenammn (c MW nn6o cpaBHUMbIM 1,02 1,01 1,01 | 1,01 | 1,01 | 1,01 0,7
3aKOHOM pPerynunpoBaHusi)
OneKTPOHHbIe perynaTopbl
C ywumer ontumasauan |y o4 |y o4 | 401 | 1,01 [1,00[1,00| 04
(Ha OTKpbITOE OKHO NGO
NpuUCyTCTBME YenoBeka)
4. AneKTpuyeckas Henoc-
PEeACTBEHHOrO AECTBUS
C npeo6nagawLumm OneKTPOHHbIE PErynsTopbl 10211011101 1011101101 0.7
pacnonoxeHvem L5 OTAENbHBIX NMOMELLEHNI ! ’ ’ ’ ’ ’ ’
OTONUTENbHbIX I'IpVIGOpOB
Y Hapy>XHOW CTeHbI
5. AneKTpuyeckas akkymy-
NSALUMOHHOTO AerCTBUSA
© npeoGnaparoLLm To xe 1,11 1,00 | 1,07 | 1,06 | 1,06 | 1,06 | 4,4*
pacnonoxeHnem
OTONUTESNbHbLIX NPUBOPOB
Y Hapy>XHOW CTEeHbI
6. AneKTpuyeckas npsmo-
ro NM60 akKKyMynsiLMOH-
HOrO AEVCTBMA C NPeos- To xe +0,03|+0,02/40,02|+0,02|+0,01|+0,01|  +1,1
nafatoLLMM pacronoXeHu-
€M OTONUTESNbHbIX I'IpVIGO-
POB y BHYTPEHHEW CTEHbI
*MpumeyaHue: c y4HeToM 3aTpaT SHEPrUM KOHCTPYKTUBHO BCTPOEHHbLIM BEHTUNSTOPOM, paBHbIX 0,5 KBTx4/mM?rog,.
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OTONNEHUSA ¢ OHEPFETUHYECKOE COMNOCTABJINEHMWE

OQNEKTPUWYECKWE KABEJIbHBIE CUCTEMbI

JONONMHUTENbHbIE 3aTpaTtbl 3Heprum 2,9 KBTxuy/(M?rof) Ha perynupoBaHue
TEepMOpPErynaTopoMm.

Onpepenenue q,, A9 TeNNO0O6MEHHOro Npuéopa ¢ BEHTUNATOPOM OCYLLIeCT-
BNSIIOT MO G, AN Npuéopa C BbIOPAaHHOW KOHCTPYKUMEN perynsropa 1 TUom
CMCTeMbI OTONJEeHMs, Npmbaenas K Hemy 1,1 kBTxu/(m?rog). Tak npegcTasneHbl
JaHHble ONs CUCTeMbl 5, BKMIOYaoLWen akKyMynAaLUMOHHbIN 3MEKTPOKOHBEKTOP
CO BCTPOEHHbIM BEHTUIATOPOM.

Oco60e BHMMaHWE 3aciy>XXMBaeT TOT (haKT, YTO 3HAYEHUS LOMOSHUTESNbHBIX
noTepb OT PErynmpoBaHMsa OTOMUTESNbHbIX MPUOOPOB, PACMONOXEHHBIX Y HapPYX-
HbIX CTEH, W HanoslbHbIX OTOMWUTENbHbLIX MaHesien OOMHaKOBbI (CM. 3HAaYEeHUs
J.. ONA perynaTopos cuctembl 1 1 3, NogaepXMBaoLLMX pasHULy Temneparyp
2 °C). Pasnuune B NX KOHCTPYKLMW HE BMUSIET HA NOTEPU MPU PerynnpoBaHnm.
lMpoBeneHHble SKCnepMeHTasbHble UCCefoBaHns O COCTaBIIEHNS HOBbIX He-
MELKMX CTaHOaPTOB He OOHapPY>XUIN HUKaKOro pasnnyns Mexay ABYyMs cucTe-
mMamu [12]. MNMoaTomy HedoBepue K cuctemam HamosIbHOrO OTOMJIEHUS 13-3a He-
JOCTaTO4HOWM perynMpyemMocTi aBnstoTcs 6ecrnoyBeHHbl. B aTnx cuctemax npo-
Lileccy aBTOMaTU4eCcKoro perynmpoBaHns CcrocobCTByET camoperynmpoBaHue.

Mpouecc camoperynmpoBaHusi HaMosbHbIX CUCTEM OTOMMEHNSA OCHOBaH Ha M3-
MEHeHVN KoadhdmumeHTa TennooTaa4m nona npyu N3MeHeHUn TemnepaTypbl BO3-
Ayxa B MoMeLLeHnn. Tak, Npy yMeHbLUEHUM pasdHULIbl TeMrnepaTyp nona v Bo3ay-
xa Ha 1 °C n3-3a JONOMHUTESbHBIX TEMMOMOCTYMNNEHNA KOSMULMEHT TEMOOT-
Ja4dv nona noHmxaeTcs NpUMepPHO Ha 25 %. YBennyeHue 3Ton pasHuupl Ha 1 °C
n3-3a JOMOMHUTESIbHbIX TENONOTEPh MOBbILLAET KOIMDULMEHT TENOOTAAYM MO-
na npumepHo Ha 20 % (nNpw Ha4anbHoM Temnepartype nona 26 °C n so3gyxa —
20 °C) [37]. 3pmecb cnepyeT OTMETUTb, YTO MPOLECCHI CaMOpPErynMpoBaHns Ha-
MOSIbHBIX BOASAHbBIX M 3NIEKTPUHECKNX CUCTEM TErSIOTEXHNHECKN OOMHAKOBbI, HO
OT/IYAIOTCSH B TEXHUYECKOM obecnedeHnn. B BoOsHbIX — MPOMCXOQUT U3MEHEHWE
TemnepaTypbl 06paTHOM BOAbI M MOcnedyoLLiee KOPPEKTMPOBaHUE TemnepaTypbl
noparoLert Boabl B CMeCUTENLHOM yane. [Npy 3ToM Hacoc paboTaeT NOCTOSIHHO U
NoTPEONAET SNEKTPO3HEPI U0, paBHyto 5...10 Y% MOLLHOCTV CUCTEMbI OTOMSIEHUS.
3710 paBHO NpUMEpPHO 3,5 % OT CYMMapHOro aMeKTponoTpebneHus 3aaHns, YTo
NSl TakoW cTpaHbl kKak epmaHusa coctaenseT 15 mnpg kBtxuy/rog [38]. V anek-
TPUYECKMNX — MPU MOBbILLEHUW TEMMNEPATYpPbl NONa, OTCNEXUBAEMON OATHUKOM
TemnepaTypbl BO3[yxa, OCYLLECTBAETCS JOCTATOYHO ObICTPOE OTKITIOHEHNE CUC-
TeMbl, o6ecrneymsas fOMOSHUTESILHOE SHEProcoepexxeHme.

OHeprocbepexeHne npu peryampoBaHin COnocTaBseMbIX BApUaHTOB Mpo-
€KTHbIX peLUeHWn onpenensalT no nocnegHemy cronbéuy Taén. 1. CpaBHeHue,
Hanpumep, BOASAHbIX CUCTEM OTOoreHns 1 1 3, NoAAepPXMBAOLLMX Pa3HULLY TEM-
nepatyp B 2 °C, C 31eKTPM4ECKNMU CUCTEMaMUN HEMOCPELACTBEHHOIO AECTBUSA
4 nokasbIBaeT, YTO aneKTpuyeckmne TpebytoT B 3,3/0,7 = 4,71 pa3za MeHbLUUX
3aTpar npu perynuposaHnn. HanonbHble 3NeKTPUHECKMe CUCTEMbI aKKyMynsLm-
OHHOrO AENCTBUS MO CPaBHEHUO C 3TUMWU BOASHBIMW cUCTEeMaMu TpeobyroT
He3Ha4MTenbHO O6OnbLUMX 3aTtpaT SHeprum Ha perynuposaHve — B
(4,4 -0,5)/3,3 =1,18 paza.

Takum o6pa30M, MOXHO cgenartb criegyroLjne BbiBOoAgbl:

e HET pa3HuLbl B JOMOJIHUTE/IbHbIX 3aTpaTax 3HEPrun Ha perynmposa-
HUe OTONUTEsbHbIX MPUGOPOB N OTOMUTESIbHBIX NaHeneu;

® cUCTeMbl 3/IEKTPOOTOIN/IEHMS NPSIMOro AEeVCTBUS M0 CPaBHEHUIO C BO-
AAHBIMU CUCTEMAMU OTOIMNIEHUS UMEIOT MEHbLLUNE [OMNOJIHUTEIbHbIE
3aTpartbl 3HepPrun Ha peryanpoBaHue;

e cUCTeMbl aKKyMYJSALMOHHOIO 3JIeKTPOOTOIM/IEHUS] MO CPAaBHEHUIO C
BOASAHbIMW CUCTEMaMy OTOMJIEHUS] HE3HAYUTEeJsIbHO YBEesINYNBaIoT
3aTpartbl Ha perynmpoBaHue;

® 3/IEKTPOHHbIE PErynsTopbl UMEIOT HauMeHbLUNE [OMOJIHUTEIbHbIE
3aTpartbl 3HepPrun Ha peryanpoBaHue;

® perynnpoBaHne HaroJsibHOro BOASIHOMO OTOIMJIEHUs, M0 CPaBHEHUIO C
HanosibHbIM 3JIEKTPOOTOMN/IEHNEM, TPE6YET 60bLUMX 3aTpaT IHEePrun
3a cyet paboTbl CMECUTEsIbHbIX HACOCOB.

3.2.3. TennoBow komdopT

CywiecTBytoLmMe HopMaTMBbl TEMMOBOro KoMdopTa onpefensoT Temnepa-
TYPHbIE YCMOBUS B MOMELLEHUSAX C OOHOTUMHOM FPynnov fopen — 300POBbIX,
60MbHbIX, B3POCIIbIX, MOXWbIX, AeTeW... DTN YCNOBUSA 4SS KaXOOW rpynmbl Hec-
KONbKO pasnuyHbl. Tak, B XWMbiX AOMax TemnepaTypa Bo3gyxa JO/KHA ObiTb
20...22 °C, a B OOLWKOMbHbIX y4pexaeHusax — 21...23 °C [39]. MNoacTpansatb TEM-
nepaTypy Bo3gyxa B NMOMELLEHUW MO, TEMNOOLLYLLIEHNsI NPeACcTaBUTenNs rpynbl
MOXHO Nt060M COBPEMEHHOWN CUCTEMOWN OTOMNJSIEHUS, TaK Kak OHa 06583aHa UMeTb
Tepmoperynatop. Ho coBmeLLaTb yCcrnoBus TensoBoro komdopTa Afna pasnuy-
HbIX MPeAcTaBuTENeN rpynmn MOXET TOSIbKO CUCTEMA HarnosibHOrO OTOMSIEHMS.

HopmaTtveom [34] pernameHTMpOBaHbI yCNOBUA TeMNepaTypHOro KomagopTa,
obecneyvBaloLLe onTUManbHy0 TemnepaTypy rnoMeLleHus, — Temnepartypy
nona 19...26 °C (Npu HanosibHOM OTonneHun pgonyckaetcs 29 °C, B TO Bpems
kak B YkpauHe — 28 °C [13]) n Temnepatypy Bo3gyxa 22+2 °C. VigeanbHble yc-
noBmsa Temneparypbl nomeLLeHuns [40] co3paroTcs Mpu COOTBETCTBYIOLLEEM COYe-
TaHVM pagraumMoHHOM TeMnepaTtypbl U TemnepaTypbl BO34yxa U3 NpMBeAeHHbIX
AnanasoHos (cm. n. 3.2.1). B YkpaunHe npeanbHble yCNoBus 3akpensieHbl Hop-
mMatmeom [41] ANs UrpoBbIX KOMHAT AETCKMX OOLUKOSIbHbIX YYPEXOAEHUA, rae
o653aTenbHbIM ABNSETCSA HarpeB nona HamoNbHOW CUCTEMOM OTOMMEHUs [0
TemnepaTypsbl 23 °C, 1 BOBCe He NpefyCMOTPEHbI HOPMATUBOM [42] ANs XUbIX
nometleHuin. CnegoBaTtenbHO, BOAsSHbIE CUCTEMbI OTOMNSIEHMS C paguaTopamu
He obecneynBaloT naeasnbHbIX YCNOBUIA TEMNOBOrO KoMdopTa npexge Bcero
AN caMon 6onetoLL el B 3UMHWIA NEPUOL rpynnbl HaceneHna — geten. 3aborta
O COCTOSIHUM WX 300POBbA BCELeSIO Bo3naraeTcs Ha pogutenei. EQMHCTBEHHO
BO3MOXHbIM peLLeHneM JaHHOW Npo6rieMbl B CYLLECTBYIOLLMX KBapTUpax ¢ BO-
OSHBbIMU CUCTEMaMM OTOMJEHUS ABMAETCA NPUMEHEHWE 3NEKTPOOBOrpeBaeMbIxX
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OQNEKTPUWYECKWE KABEJIbHBIE CUCTEMbI

Tennbix nonioB. OHU He TPeOYIOT HECAHKLIMOHMPOBAHHOIO BMeLLATENbCTBa Po-
AVTenen B KOHCTPYKTUBHOE UCMONHEHNE BOAAHOM CUCTEMBI (Hanpumep, yBenu-
YeHUs1 OTOMUTENBHOrO Npubéopa), YTO TONbKO YXYALlaeT ee paboTy, T.K. OHa B
6OSbLLMHCTBE Cry4aeB AJisi 3TOro He NpefycMoTpeHa.

MpumepHoe pacnpefe-
fieHe Temnepartypbl BO3-
I / Ayxa o BbICOTE MNoMeLLe-
HUI C pasN4YHbIMU CUCTE-
MaMu OTOMJeHUst nokasa-
HO Ha puc. 3 [43]. Ha Bcex
rpacukax CnmowwHoOn nu-
HVUen un3obpaxeHo wuae-
anbHOe pacnpegeneHue.
Temnepartypa y HoOr 4yeno-
Beka [o/mkHa ObITb Mpu-
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R X npumepHo 20 °C.
. | & \ [ Mpu ucronb3oBaHWKM pa-
. |l| N ° |.| OMaTopoB AJ1s OTOMJIeHUs
.7 k1 N\ |I|'Rg’| neperpesaeTca BepxHss
1 \ !! \ 1] !! 30Ha nomeLueHus. Mog no-
6 18 20 22 24 26 16 18 20 22 24 26  TOJIKOM CO3AaETCA Tak Ha-
Bo3AyLUHbIil Harpes Harpes nonom 3blBaemasa "tennosasi Mo-

Oywika", B KOTOpOK Temne-
patypa Bo3gyxa Ha 4 °C
BblLLE, YEM B BEPXHEN 30HE
NMOMELLEHNS C HanonbHbIM OTOMNNeHneM. 370 B ABa pa3a 60MbLle OT paccMoT-
peHHoM B M. 3.2.1 pa3Huubl TeMnepaTyp BO3gyXxa B MOMELLEHUAX C OTONUTENb-
HbIMW NpMOOpaMM 1N OTOMUTESIbHBIMU MaHensaMu. YMeHblLUeHVe Temnepartypbl
BO3[lyxa B BEpPXHel 30He YMeHbLLAeT TensonoTepun nomelleHuns Ha 8...12 % 3a
CYET CHWXEHMS TennonoTepb € yaansaemMbIM BEHTUALMOHHBIM BO3AYyXOM. 3AecCh
crefyeT OTMETUTb, YTO yAalneHve Bo3ayxa U3 BepXHen 30HbI MOMELLIeHWI SBIs-
eTcs HopmMupyeMmbim [44].

Ewe 6onblunii neperpes BepxHeW 30Hbl MPOUCXOOUT MPWU UCMONb30BaHUN
KOHBEKTOPOB, MOTONIOYHbIX KOHBEKTUBHO-IYYUCTbIX MaHesnien, peLueTok BO3-
OYLLHOrO OTOMfeHUsA Nn6o deHkomnnoe. OTpuuaTensHOM 0CO6EHHOCTBIO 3TUX
CUCTEM ABNSETCA 06pa3oBaHve LMPKYIALMOHHbBIX NOTOKOB MPOXNafHOro Bo3-
gyxa y nona. Tak, Nnpy Hapy>XHOW TemnepaType Bo3gyxa okono MuHyc 19 °C,
TemnepaTtypa Bo3ayxa B MOMELLEHUN HA YPOBHE HOI MOXET [OCTUraTb Npumep-
Ho 13 °C [45]. Ana yenoBeka 3TO BecbMa OLLyTUMO. CHMXeHne TeMneparypsbl
BO34yXa Ha ypoBHE nofdbbkeK Ha 2 °C OTHOCWUTENbHO TemmnepaTypbl y FOnoBbl
npv NOOBWXXHOCTM Bo3fyxa 6onee 0,35 M/C MPUBOAUT K OLLYLLIEHUIO OUCKOM-
dopta y 20 % ntogen [1]. Be3ycnoBHO, HM O KaKOM TEMNIOBOM KOMAOPTE YXe
He MOXeT MATU pedb, TeM 6onee Ona peten. BbIHy>XOeHHOe ycTpaHeHune
anckomdopTa 3aBblLLEeHNEM TemnepaTypbl BO34yxa NpuBOOMT K nepepacxony

Puc. 3. BrisiHue crioco6a oTonneHusi Ha pacrpenenexmne
Temneparypbl BO3[yXa ro BbICOTE NOMELLEHMs

TENSIOBOW SHEPIUM U CHUXKAET Ka4yecTBO OLLyLLlaeMoro Bodgyxa. B npotmsono-
NOXHOCTb 3TOMY — MOMELLIEHNS C HanosibHbIM OTOMMeHneM. Horn HaxogsaTcs B
Tenne, a Temnepartypa Bo3gyxa afs AeTen YyTb Bbille, YeM O B3POCSbIX U3-
3a pa3HoOCTU B pocTe. Taknm 06pa3oM obecrneymBaroTCs HopMaTuBHbIE Tpebo-
BaHWA TEMioBOro koMdgopTta Ana pasnn4yHbIX BO3PACTHbIX Fpynn nogen. Yuu-
TbIBAIOTCA HOBEWLUNE HarnpaBfeHus 06ecneyeHns KayecTsa Bo3ayxa — B 30He
OblXaHusa Noaen Bo3ayx OOMKeH ObiTb NPoXnagHbIM, a y Hor TennbiM [33].

O6ecneyeHne TEMNOBOro KOMGopTa B >XXWJIOM MOMELLEHUN KPOME MCUXON0-
rMYECKOro acrekra MMeeT S3KOHOMUYECKMe nokasaTenu, oueHMBaemble COoLu-
anbHbIMU pesynsTatamMu, — Npexae BCero CHMmxXeHvem 3abonesaemMocT [29].

Bonee rny6oKnin 3KOHOMUYECKUIA aHanM3 BAUSHUA CTeneHn KoMmdopTa Ha
coumarnbHble pe3ynbTaThl BKIIOYAET YMEHbLUEHNE FOOOBbLIX 3aTpaT Ha comep-
XaHue CyLLEeCTBYIOLLNX U CTPOUTENBCTBO HOBbIX GOMbHUL Y NONUKIMHUK; 3-
(HEKT OT YMEHbLUEHUS TEKYHYECTN KagpoB; 3MEKT OT CHUXEHUS Yncna npo-
rynos. Metogukn nx pacyeta npegcrasneHbl B [29; 33]. OgHako [OMUHMPYIO-
WKUM haKTOPOM SBASIETCA MOBbILIEHWE NPOU3BOAUTENBHOCTU Tpyaa, OUEHU-
Baemoe B 5...10 % [33].

HanonbHble cucTeMbl OTOM/IEHNsT 06ecrneyYynBaroT TenJI0BoO KoOMgopT
A1 pa3HbIX BO3PAacTHbIX rPyrn HaceseHns — BETEN U B3POCIIbIX.

HanonbHble cucTeMbl OTOM/IeHNs cO3[3alT 6JIM3Koe K ugeanbHOMy
pacnpegesieHnio Temreparyp Bo3AyXa B MOMELYEeHUN — Tersio y HOr U
npoxsiafHo B 30HE AbiXaHUs1 YeJI0BEKa.

YnydiweHune tennoBoro komghopra B NomMeLLeHUn co3[aeT coynasbHo-
SKOHOMMYeCKuI aghgheKT 3a cHeT CHUXEHUS1 3aboneBaeMocTu rogen. [jo-
MUHUPYOLUM haKTOPOM yJy4LLUEHUsI TENnJI0OBOro Komgpopra B pabo4mx
NoMeLLeHUsIX SBJISeTCs1 MOBbILIEHNE MPON3BOJNTEIIbHOCTU TPYAA.

3.3. KanutanbHble 3aTpaThbl

KoMrneKcHbIN noaxon TEXHUKO-SKOHOMUYECKOro 060CHOBaHMA CUCTEM 3rekK-
TpUYeckoro TennocHabxeHnsa paccmoTtpeH B 1970...1980-x r. B paboTax [13; 17;
18; 46; 47]. MNpn 3TOM COMOCTaBNANNCH 3aTPaThbl HA 06YCTPONCTBO KakK BHYTPEH-
HUX, TaK M Hapy>XHbIX CETEN C Y4ETOM CTOMMOCTHbIX MokKasaTenen UCTOYHUKA
3HeprocHabxeHus. Cnctembl OTOMNNEHUSA paccMaTpmMBaniCb COBMECTHO C CUCTE-
Mamm ropsHero BOJOCHAOXEHWA 1 3N1eKTPOCHAtXKEeHWSs. [N CHYXXEHWSA Harpy30K
B 9MEKTPOCETU NpefycMaTpmBarnoch 6/10KMpOBaHMEe 3MeKTPOOTOMNEHUs C reK-
TponnuTamu; MUCNonb3oBaHWe OBYXCTYMNeH4YaTbIX 3MeKTpoBoAoHarpesartenen, y
KOTOpPbIX MUKOBas CTyMeHb COMOKMPOBaHa C dNEKTPONIUTaMu; NPUMEHEHNE aK-
KYMYTNSALMOHHOIO OTOMEHUS U aKKYMYMALMOHHOIO ropsvero BogoCcHabxeHus. B
pesynbTarte 4fis XWUnbix 30aHWi B LeHTpasnbHbix pernoHax CCCP 6binn caenaHbl
BaXHbl€ BbIBOAbI 06 S3KOHOMWUYHOCTU CNEAYIOLLMX CUCTEM 3MEKTPOOTOMNEHUNS:
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OTONNEHUSA ¢ OHEPFETUHYECKOE COMNOCTABJINEHMWE

OQNEKTPUWYECKWE KABEJIbHBIE CUCTEMbI

© KOMOUHUPOBAHHOM CUCTEMbI OTOMJIEHMS, rOe BOAAHas 6a30Bas cucTema
obecrne4ymBaeT TemnepaTypy Bo3ayxa B nomelleHun 13...14 °C, a anek-
Tpuyeckasi NpPsiMOro AencTBMS [orpeBaeT MoMelleHne 00 KOMMOpTHOM
Temneparypbl;

® 9IEKTPOTEMNIOAKKYMYSUPYIOLLIEN CUCTEMbI OTOMIIEHUS MPU HANN4MKU ond-
(hepeHLMpPOBaHHLIX MO BPEMEHWU CYTOK TapUdOB Ha 3S1EKTPOSHEPTUIO;

® CUCTEMbI 3N1EKTPOOTOMNEHUS NMPAMOro OEeWCTBUA 3a npefenamu oxearta
TeppuTopmmn KpynHbeimm T3OL.

B 10 xe Bpems (1970...1980-x r.) 661710 OTMEYEHO, YTO KanuTasbHble 3aTpa-
Tbl HA 3TU CUCTEMbI MO CPABHEHUIO C LIEHTPanM30BaHHbIMU BOASHbIMU CUCTEMA-
mu ot TOL npesbiwatoT B 1,35...1,6 pasa. Npuyem HambonbLIas OTHOCUTENb-
Hasl BefMYMHa KanuTanoBIOXXEHUA NMPUXOAUTCA Ha TpaHCAOPMaTopHble MoA-
CTaHumMm — oKono 64...78 % [17]. Vicnonbaysa cerogHs AaHHble, He06Xoanmo
y4UTbIBaTb NpoUCLLEALLINE U3MEHEHMWSA B BOASAHbLIX CUCTEMAX OTOMEHUS.

CoBpeMeHHbIe CUCTEMbI BOASHOMO OTOMMEHMS HE MAYT HW B KAKOe CpaBHEHNE
Mo KanuTasibHbIM 3aTparaMm CO CBOMMW MnpefLlecTBeHHuKamu. OHn cTanu gByx-
TPY6HbIMU. O60PYAYIOTCA PaaMaToOPHLIMN TEPMOPETYNATOPaMu, aBTOMaTUYECKM-
MW perynsTopamMu rnepenaga gasfieHusi, peryampyowmMmn Knanadamu, noksap-
TUPHBIMW pacxofoMepamn, aBTOMaTU3NPOBaHHBbIM MHAMBUAYaASIbHbIM TEM0BbIM
MYHKTOM C Hacocamu, perynsTopom nepenaga AaBneHus, perynstopom ro no-
rogHbIM YCroBUAM, TENSIOMEPOM... [o3TOMy KanuTanbHble 3aTpaTtbl Ha UX YCT-
POWMCTBO MO CPaBHEHWIO C NEKTPUYECKUMU crucTemMamMm ctanm Bobiwwe Ha 20...45 %
[6; 11]. BesycnoBHO, coNOCTaBNEHNE CUCTEM MO KanuTanbHbIM 3aTpataM MOXHO
OCYLLIECTBUTb TOMNbKO A/ KOHKPETHbIX OQHOTUMHBIX 30AHUA HA OCHOBaHWUN CMET-
HoWn cTommocTu. Ho crneplyeT yyecTb, YTO B COBPEMEHHbIX MeToAMKax pacyeTa
Takoe COMOCTaBJIEHVE He ABMAETCA ONpenensiowLmm akToOPOM TEXHUKO-3KOHO-
MMWYECKOro OBOCHOBaHWS MPOEKTHOro BbiGopa cucTtem [1]. Onpegensiowmmm
(hakTopamu cTanm apHEeKTUBHOCTL SHEPrONOTPEONEHUA U SKONOTUYHOCTb.

C no3vunin CErogHsALLIHEro oHs, nocne BBeAeHus B YKkpavHe NocneaHux Hop-
MaTMBOB MO Tennonepefadye orpaxnarLLmx KOHCTPYKUnA [26],TennioBble Har-
PY3KM Ha HOBbIE N PEKOHCTPYMPYEMbIE 3AaHNS YMEHbLUMINCH B HECKOMNbKO pas.
COOTBETCTBEHHO, CHU3UIOCh Y NOTPEBNEHNE SHEPrnM CUCTEMAMMK OTOMMEHUS.
Ho, HecMOTps Ha 3TO, MPKU COMOCTaBEHNM KanuTanbHbIX 3aTpaT Ha pasnnyHble
CUCTEMbI CNeAyeT YyUnTbIBaTb TPEOOBAHUA YKPaUHCKOM HOpMbI [48] 0 noBbiLLe-
HMM YPOBHSA TENNO03aLUMTLI 30aHWIN C 3NIEKTPOOTOMNNIEHNEM BLABOE HAf, KOHTPOSb-
HbIMM Mokasatenamu no [26]. MNMoaTomy, cpaBHMBas 34aHWS C PasnnyYHbIMU
YPOBHAIMW TEMNO3aLUWThI, HEOOXOAUMO Y4UTbIBATb YMEHbLUEHNE KanuTasbHbIX
3aTpaT Ha CUCTEeMy JNIeKTPOOTOMNEHUS B 34aHMN C 6onee BbICOKMM YPOBHEM
TEenno3aluThl U YBENNYEHNE KanuTanbHbIX 3aTpaTt Ha caMo 3aaHue.

Mo pgaHHbIM LHUNJTIT yBenuyeHne kanutanbHbIX 3aTtpaTt Ha [OMOMHUTENb-
Hoe yTenneHune 3gaHusa paeHo 0,6 py6. (B cTapbIX LieHax) Ha 1 M? Xunon nno-
wagn. CokpallieHve TennonoTepb B 3aBUCUMOCTU OT STaXHOCTU COCTaBnseT
30 %. Bonee BbICOKME nokasaTenu 3HeproaHEKTUBHOCTM NONy4HaloT Npu pe-
Kynepauuu TennoTbl yaansiemMoro BEHTUNALMOHHOro Bo3dyxa B 34aHUN C yCu-

NEHHOW Tennousonaumen. IKOHOMUS pacxofda IfEKTPOIHEPrUn CUCTEMOWN
3NEeKTPOOTOMNMEHMA B 3TOM cny4ae gocturaet 40...50 % [10; 16; 28].

Mpu conocTaBneHun KanutasbHbIX 3aTpaT AOMOSIHUTENBHO BKKOYAOT CTOM-
MOCTb 3aHMMaeMoWn MoLaam BcrnomMorarenbHeiM 060pygoBaHvem. Hanpumep,
CTOMMOCTb NJioLwaan TEnsIoBoro MyHKTa, KPbILWHOM NIMO60 Mo60A ApYyron Ko-
TenbHW, GOMNEPHON M T.M. OLEHMBAKOT KaKk CTOMMOCTb apeHfbl NMOMeLLEeHUN,
CTOMMOCTb NapKOBKN aBTOMOOWUIEN. ..

B odu1CHbIX 30aHUAX C 3NEKTPUHECKMMM HAMOSbHbIMU KabeslbHbIMU cucTe-
Mamu OTOMJIEHMS HEMANOBaXKHbIM ABMSETCA NpefocTaBfisieMas BO3MOXHOCTb
apeHgaTopaM yyeTta MHAMBUAyanbHbIM 31EKTPOCHETYMKOM TENIoNoTpedieHms
3aHMMaemon nnowagun. Takxke npegocTaenseMas BO3MOXHOCTb WU3MEHEHUS
o6CcnyXnBaemor niowann 3TUM CHETYMKOM MNPV paclLUMpeHuun, cybapeHze...
Takas BO3MOXHOCTb MCKIIOYAET MOPOYHYIO MPaKTUKY OBOMHOW ONnatbl apeH-
jartopamu 3a npefocTasnsemMble YyCnyrn B 06ecneyeHnn MUKpoknnmara nome-
LLleHWI: NepBbIn pa3 — 3a AKOObl Ka4eCTBEHHOE OTOMMeHNe, ABMsAoLLeecs npea-
METOM [JOroBopa, BTOPOM pa3 — MO YyCTaHOBEHHOMY apeHOofaTtenem anek-
TPOCHETUMKY 3a NOTPEBNSEMYIO ANIEKTPOSIHEPTUIO NeKTpopagmaTopamm, MecT-
HbIMW KOHAWLIMOHEPaMW MPU HEJorpeBe MOMELLEHUA IGO0 HeyYUTbIBAEMOMY
apeHgopaTenem AOMOMHUTENBHOMY TENIONOCTYNIEHNIO OT OPUCHON TEXHUKMN.
MuHVYMaIbHYIO CTOMMOCTb TAKON BO3MOXHOCTW MOXHO OLEHUTb CTOMMOCTbIO
TENnonocTynsieHns oT 0OMCHOM TEXHUKN. MakcrMasbHYyt — KanutanbHOM CTON-
MOCTbIO 3aMeHbl CTapol BOASHOW CMCTEMbI HA HOBYIO, T.K. CTapas cucTemMa He
cnocobHa NpefocTaBUTb 3Ty BO3MOXHOCTb.

OCO06€eHHO BaXHbIM SBMAETCA YYeT MOCNenyoLero YBennm4eHns NCXo4HbIX
KanuTanbHbIX 3aTpar, BbI3BAHHbLIX 3aMEHOWN CUCTEMbI NOCIEe OKOHYaHWSA ee Cpo-
ka cnyx6bl. OXxungaemblii CPOK Cry>XObl COBPEMEHHOrO 3[aHWA cocTaBnser
50...100 neT [28; 29; 51], cucTtembl anekTpooTonneHusa — 50...70 net [49], BO-
aaHoro otonnenusa — 25...35 net [29; 50]. MpoaomxnTenbHOCTL SKCryaTaumm
OTAENbHbIX 31EMEHTOB CUCTEM A0 KanuTanbHOro pemMoHTa NMbo 3ameHbl eLle
MeHbLUe. DTN CPOKKN 3KCnyaTaumm npeacTaeneHsl B Taon. 2 [51; 52].

Mo npmBeAeHHbIM AaHHbIM OJHO3HAYHOE MPENUMYLLIECTBO UMEIOT 3MEKTPUYeC-
Kne KabenbHble CUCTEMbI OTOMNEHUs, NpeacTaBnsaoLme CO60M BHYTPUKBAPTMP-
HYIO CKpbITYtO aneKkTpoceTb. Kpome Toro, npu Ux UCNosib3oBaHWM oTnagaeT He-
06X0AMMOCTb B LIeHTpasibHbIX CUCTEMAaX ropsiyero BOJOCHaOXXeHWs, TennocHab-
XEHWsl, ra30CHabXeHWs, y KOTOPbIX CPOK 3KCMlyaTaumm 3/ieMEeHTOB BECbMa Hes-
HauuTeneH. CnepyeT y4ecTb, Y4TO ANsi 3aMeHbl CUCTEMbI OCYLLIECTBAAOT ee fde-
MOHTaX. CTOMMOCTb AEMOHTaXa CaHUTaPHO-TEXHNHYECKOrO N SNIEKTPOTEXHUYEC-
Koro 060pygoBaHUsl, CUCTEM OTOMMIEHNS W BEHTUMALMU MPUHUMAIOT PaBHOM
40 %, a BHELLUHWX ceTeln Tensno- 1 ra3ocHabXeHns — 60 % OT CTOMMOCTU UX MOH-
Taxa [53]. B cBoto o4epefib CTOMMOCTb MOHTaXa BHYTPEHHUX NHXEHEPHbIX CUC-
TeM 3gaHusa 3a4acTtyto coctasnseT 20...25 % CMeTHOM CTOMMOCTU STUX CUCTEM.

CoBpemeHHOe o6opyfnoBaHue, 6e3yCrnoBHO, MMEET HECKOMbKO Ny4LlIne 3KC-
niyataumoHHbIe XapakTepUCTVKK, YeM yKasaHHble B Tabn. 2. 3a4acTyio OHU
onpenenatoTca Konn4ecTtesoM LIMKNOB (OTKprTO-3aKprTO NnM60 BKIHOYEHO-BbIK-
nto4eHo). Tak, N0 eBpOMNencKUM HopMam A9 paamMaTopHbIX TEPMOPEryNATOPOB
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QHEPFTETUYHECKOE CONOCTABJNEHME

OTONNEHNA &

OQNEKTPUWYECKUWE KABEJIbHBIE CUCTEMBbI

Ta6bnuua 2. Cpoku aKcnnyaTaumm aMeMeHTOB CUCTEM MHXXEHEPHOIO
060pynoBaHNA 34aHNN

[MpopomKMTENbHOCTL 3KCNyaTaumm o
KanuTanbHOro PeMOHTa (3ameHbl), neT

OnemeHTbl UHXXEHEPHbIX CUCTEM 3AaHUI 30aHUS U OBBLEKTbI

KOMMYHasbHOro 1 counarnbHo-
KYNbTYPHOro Ha3Ha4eHus

Xunble
3paHust

LleHTpanbHoe oTonneHue

PafinaTopbl HyryHHbIe (CTanbHbIE) MU 3aKPbITbIX CXeMax 40(30) 35(25)
Kanopwudepbl cTanbHble 15 10
KoHBekTOpbI 35 25
CTOSIKM NpW 3aKpPbITbIX CXeMax 30 25
[loMoBble MarmcTpanv npu 3akpbITbIX cxemax 20 12
3aaBuXKW, BEHTUNN, TPEXXOA0BbIE KpaHbl 10 8
M3onsums Tpy6onposonos 10 10
KoTnbl oTonuTenbHble: 20...25 20...25
Hacocbl 8 8
O60opynoBaHve XMMBOLOOMNOArOTOBKM 30 30
PaclumputenbHble 6aku 30 30
Tennosble NyHKTbI 20 20
Hapy>XHble MHXeHepHble ceTn

Tennonposoa 20 20
[1BOpOBOI1 ra3onpoBsog, 20 20
asoBoe o6opyaoBaHue

BHYTpUIIOMOBbIe TPY6ONpPOBOb! 20 20
BoporpeiiHble KONOHKM 10 7

Fopsiuee BofOCHa6XeHne
Tpyb6onpoBop ropsyei Boabl U3 ra3oBblX OLMHKOBAHHBIX TPYO

(ra30BbIX YepHbIX TPY6) NPY 3aKPbITOM CXeMe TennoCcHaGKEeHMs 20(10) 15(8)
[MonoTteHuecyumTenn ns Tpyo6:

— YepHbIX 15 12
— HUKENUPOBAaHHbIX 10 15
3aaBVXKW, BEHTUIIN U KpaHbl 10...15 8...12
W3onsums Tpy6onposofos 10 10
AnekTpoo6opyaoBaHne

BHYTp1KBapTVpHbIE CETU MPU CKPbITOM NpoBOAKe 40 40

BOLSHLIX CUCTEM — He MeHee 5x10° [35], a ons aNeKTPOHHLIX TepMOperynsaTo-
pOB CUCTEM 3MeKTPoOoTOoMNNeHUs — He MeHee 10° [54]. B To xe Bpemsi, 0CO6eHHO
ONS 3MeKTPOHHbIX TepMOPEerynaTopos, onpefenslowmnm (akTopom cpoka
CNyX6bl YalLle ABMseTCs MopasibHbIN, a He (N3NYECKNIA N3HOC.

Mpun conoctaBneHnn BOASAHbLIX U AMEKTPUHECKUX CUCTEM OTOMJIEHUS O4Ye-
BUAHbI TEXHNYECKME NPEUMYLLIECTBA UCMONb30BaHUSA SNIEKTPUYECTBA Kak efu-
HOro HEProHOCUTENS — BbILLE CPOK 3KCMyaTauum CMCTEMbl 3NIEKTPOOoTOmMNe-
HWS; MEHbLLE KONMMYEeCTBO 3NIEMEHTOB CUCTEM OTOMEHMS U ropsyero BOfoC-
HabXeHWsA; OTCYTCTBME CUCTEM ra3oCHabXeHus 1 TennocHabxeHus. Kpome
TOro, YeM MeHbLLIE COCTaBNAIOLLMX ANIEMEHTOB CUCTEMbI, TEM BbILLIE €€ HAaeX-
HOCTb (PYHKLMOHMPOBaAHUA. HMXe BO3MOXHble KanuTalbHble 3aTpaTbl Ha
NVKBMZAUMIO aBapuii 1 ee NOCNEACTBUN.

Mpy cpaBHEHUN CPOKOB Cy>XObl CUCTEM OTOMMEHUS YYMUTHIBAIOT CTEMNEHb
obecneyeHnss uMm TensnioBoro Komdpopta. MNMpuHATO cumTatb, YTO CUCTEMBI,
cosfaroLime nyywunin TennoBon KOMGOPT, NMEIT MEHbLUNA MOpanbHbIA N3-
Hoc. [03TOMY CPOK CyX6bl HAMONBHOW 3NEKTPUYECKON KabenbHOM CUCTEMDI
OoTONMeHus gonyckaeTcs yBenuumeaTb Ha 5...10 net [50], KOTOpbIY C y4eTOM
JaHHbIX Tabn. 2 n 6e3 yyeta COBPEMEHHbIX TEXHUYECKUX LOCTUXEHUIM CcOCTa-
BUT He MeHee 45...50 ner.

lNepBOHaYanbHble KanutasibHble 3aTpaTtbl HA 3/IeKTPUYECKNe Kabesib-
Hble cUCTeMbI OTOIMIEHNs U TPaaNULMUOHHbIE BOASIHbIE CUCTEMbI OTOIM/IEHUS
CpaBHUMbI MEXXAY CO6OM U He SBJISAIOTCS ONPERENSIOLMMU NMPU UX TEXHU-
KO-9KOHOMUNYECKOM COIMOCTaBJIEHUN.

TNpu ucrnonb30BaHNN 3N1IEKTPUYECKUX Ka6eJIbHbIX CUCTEM OTOIM/IEHUS BbIC-
Bo6oXAaeTcs1 rn/owanb noMeLLeHu, 3aHuMaemasi JOonosIHATENIbHbIM 060-
pyAoBaHWeM BOASIHbIX CUCTEM, KOTOPYIO OL|eHUBaIOT CTOMMOCTbIO apeHAbI.

AnekTpuyeckmne kabesibHble CUCTEMbI OTOM/IEHNS] B OCPUCHbIX 3[aHNSX, B
OT/IN4Me OT BOASAHBIX CUCTEM, IMO3BOJISIOT OCYLUYECTBJISITb PeasibHyH Orniarty
3a oTornIeHne apeHAyeMoli nioLLanu, a TakXKe N3MEHSITb pa3Mepbl apeHAy-
eMoVi nioLyaam, y4NTbIBaeMo UHANBUAYaIbHBIM 3JIEKTPOCYETYUKOM.

CpoK cnyx6bl 371IeMEHTOB 3/IeKTPUYECKNX KabeslbHbIX CUCTEeM OTorl1e-
HUS1 3HAYUTEJIbHO BbiLLIE, YeM Y BOASIHbIX.

CpOK Ccrny»X6bl 3NIeKTPUYECKUX KabesibHbIX CUCTEM OTOIJIeHUsl, B OT/IN-
4ue oT BOASAHbIX, COMOCTaBUM CO CPOKOM CIYX6bI 38aHNNA.

3.4. OkcnnyaTtauuoOHHbIe 3aTpaThbl

OnpepensioWwmum nokasartenem 3KOHOMUYHOCTU CUCTEM OTOMNIEHUS ABNS-
loTCA 3aTpaThl B NpoLecce ee akcnnyaraumm. 3a rof OHW NpeBbILLaT noso-
BMHY CcTOMMOCTM cucTemsbl [50]. PaccumTbiBaloT aKcnyaTaumoHHble 3aTpaThl
no cpopmyne [29]:

dDU=T+3+B+P,+P,+3+Y,

roe T — 3atpartbl Ha TOM/MBO WM TEMJOBYIO 3HEPrUIO0, nonyyaemyto ot TOL;
O — 3aTpaThbl Ha NEKTPOSHEPTUIO; B — OTYNCNEHNSA HA BOCCTAHOBJIEHNE OCHOB-
HbIX dooHOoB; P, u P, — 3aTpaTbl HA UX KanutasibHbI 1 TEKYLLNA PEMOHT, a
Takxe MeXpeMOHTHOoe o6CnyxXuBaHue; 3 — 3apaboTHas nnara o6CcnyXusato-
LLlero nepcoHana; Y — 3atpaTbl Ha ynpasrieHne, TEXHWKY 6e30MacHOCTH, oxpa-
Hy TpyAa v ap.

HanbonbLuas coctasnaoLas 3Tmx 3arpaT NpMxXoamTCs Ha onnaty 3HeproHo-
cuTenen.
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3.4.1. 3aTpaTbl Ha HeproHocuTenu

CpoK akcnnyatauum coOBpeMEHHbIX 30aHWA MOXeT gocturatb cta nert. los-
TOMY NMPU 3KOHOMWNYECKOM COMOCTaBIEHUN SHEPTrOHOCUTENEN A1t CUCTEM OTONM-
NeHVs 30aHni cnepyeT YYUTbIBaTb HE TONbKO CErOAHALLHNE Tapudbl HA HUX, HO
N NPOrHO3MpoBaTb WM3MEHEHWE COOTHOLUEHUA Mexpy Humu. Hecmotpsa Ha
CMOXHOCTb 3afayun, paspaboTaHa nporpaMmmMa "SHepreTnyeckon crparernm Yk-
pavHbl Ha nepvop go 2030 roga v ganbHenwyto nepcnektmey" [55]. BaxHas
pornb B 3HepreTnyeckom 6anaHce otBoautcs ASC. YXe cerofHsi Ha HUX Npouns-
BoaUTCA No4Tn 50 % [24] BCEW INEKTPOIHEPTUN U 3HAYUTESNIBHO MOBbLILLIAKOTCA
TeMMbl NpMpocTa no cpasHeHuto ¢ TOLL.

B cTpykType ce6ecToMMOCTM 3IeKTPO3HEepruM TOMMBHASA COCTaBnaoLas
pocturaet 85...90 %, 4TO HECKONMbKO Bbille, YeM B 3anafHblX CTpaHax —
60...70% [56]. OT0 03Ha4aeT, Y4TO NPOMNOPUUN MEXAY SHEPrOHOCUTENSAMU Ce-
rOAHS MPUMEPHO YCTaHOBUUCH M ONPeaenstoTcs 6anaHcoM Kak BHYTPUrocy-
JapCTBEHHbIX, TAK M MEXrocy4apCTBEHHbIX MHTepecoB. MoaTomMy BbIGOp nep-
CMEKTMBHbIX S3HEPrOHOCUTENEN ONpeaenseTcs rocygapcTBOM.

MpocneanTb N3MeHeHWe CTOMMOCTHbIX MPOMOPLMIA MEXAY 3HEeProHOCUTENS-
MW Ha MPOTSHXKEHUW nocnegHux 23 NeT MOXHO, Hanpumep, Nno nnarexkam 3a
kBapTupy. ObLuas nnowaab — 68 M2 MpoxusaeT 2 Yen. [JoM — 9-Tn 3TaxHbIA Ha
O6ononu B . Knese. TennocHabeHne — LieHTpanM3oBaHHoe. B kBapTupe nwve-
€TCH TONMbKO CHETHUK 3N1eKTpoaHeprun. CpaBHeHWe NpeacTaBfieHo B Taon. 3.

Ta6nuu.a 3. MN3meHeHne cTtommocTun KOMMYHalbHbIX YCNyr 3a 23 roga
CTOMMOCTb B MecsiL} OTHoLEHne
Yenyra 3a IX M. 3a IX M. cTovMocCTen
19811, py6. | 2003r., rpw. | 2003/1981

OrtonneHune 2,27 66,80 29,4
[opsavee BogocHabxeHne 1,32 24,00 18,2
Bopa (cpepHee no gomy — 13,38 m*/4en.) 0,88 15,00 17,0
las 0,30 3,72 12,4
OnekTpoaHeprus (120 kBT) 4,80 18,72 3,9

B pesynbrate conocTtaBfieHust CTOMMOCTU KOMMYHasbHbIX YCIyr, HECMOTpPS
Ha OTCYTCTBME B pacyeTax 06MEHHOIO Kypca, YTO HE U3MEHSIET 06LLEeN 3aKOHO-
MEPHOCTU, O4EBUAHBI CrefyoLLMe BbIBOAbI:

® HaUMeHbLLee CTOMMOCTHOE M3MEHEHME NpeTeprneny Tapudbl 3a SNeKTPO-
3HEepruio;

e paHee onnara 3a 3MIEKTPOSHEPrMi0 MpeBbILLana onnarty 3a OTOMfeHne B
4,80/2,27 = 2,11 pasa; cerogHs HAO60POT — CTOMMOCTb YCIyrn 3a OTomMse-
HVe npeBbILlaeT onnaTy 3a 3neKTpodHepruio B 66,80/18,72 = 3,57.

Hanunune B COBpPEeMEeHHbIX 30aHUAX NMOKBaPTUPHbIX CHETHMKOB BCEX BUOOB
KOMMYHaJlbHbIX yCnyr B 3HaYNTENBHOM Mepe ynpoLwjaeT conocTtaBneHune pas-
JIN4HbIX CUCTEM OTOMJIEHUA MO CTOMMOCTU 3TUX yCnyr, genasa nx 6onee pea-

NMCTUYHBbIMU. TpKn conocTaBneHn BOASAHbIX CUCTEM OTOMSIEHUSI C SNEKTpU-
YeCKUMU crielyeT BOCMNOSb30BaTLCS MPEenMyLLLEeCTBaAMN MHOMO30HHbIX CHET4YM-
KOB y4eTa notpebneHns aneKTpoSHePrum.

HemanoBaxHbIM CTUMYSIOM MPUMEHEHUA SMEKTPOSHEPrMN AN akKyMyns-
LIMOHHOTO 3MIEKTPOOTOMNIEHNS N ropsyero BOAOCHAOXEHNS ABNAETCS BBEAEHNE
B YKpanHe [BYX- W TPEXCTaBOYHbIX TAPUOB Ha SMEKTPUYECKYI 3HEPruio,
andepeHLMpoBaHHbIX NO BpeMeHn cyTok. CTaBka Tapuda Kaxporo nepmo-
fa ansa Xunblx 30aHnin onpepenseTcs NyTeM YMHOXEHWUA YCTaHOBNEHHOr O pbl-
Ho4Horo Tapuda T, Ha KoadPUUMeEHT [27] —

AN OBYXCTaBOYHOro Tapmda:
e k=0,7 ¢ 23.00 no 7.00;
e k=1,0c 7.00 oo 23.00;
ANs TpeXCTaBoYHOro Tapuda:
e k=0,4c23.00 go 7.00;
ek=1,0c7.00 go 8.00, c 11.00 mo 20.00 n ¢ 22.00 go 23.00;
e k=1,5¢8.00go 11.00 n ¢ 20.00 go 22.00.

lMpumeHeHne TpexcTaBo4HOro Tapuda OonyCcTMMO Ans pacyeToB 3a BCHO
NnoTpebNsaeMyto 31eKTPOSHEPrmio. OTO He Bcerga ycTpamBaeT notpebutenen
CO 3Ha4MTeSIbHbIM AHEBHbIM 3/1IEeKTPONOTpebneHneM. ns Takmx cnyvaes Hop-
MaTMBHO OOMYCTUMO OJHOBPEMEHHOE MPUMEHEHNE [OBYX MHOrO30HHbIX CHET-
YMKOB [/ MHOrOKBapTUPHLIX (6onee OBYX KBapTMp) OOMOB — OOLLEro Tpex-
30HHOMO CHETYMKA Ha OTOMJIEHME U ropsvyee BOLOCHAOXEHME BCEX KBAPTUP, a
TakXe MOKBapTUPHbIX ABYX30HHbIX CHETYMKOB AN y4eTa notpebneHns oc-
TasnbHON 3NEKTPOOLITOBON TEXHUKMN.

Mo cToumocTn ycnyr TEMNOCETM U CTOMMOCTM 3NEKTPO3HEPrUn NpeacTaBns-
€TCsi BO3MOXHOCTb OnpefeneHns Lienecoobpas3HoCTU 3aMeHbI LIeHTpanM3oBaH-
HOro BOASIHOrO OTOMJIEHUS HA ANEKTPUYHECKOE AELEHTPaNIM30BaHHOE AN KOH-
KPETHOW KBapTVpbl MHOrO3TaxHoro goma (taén. 3). Onpegenum Ha Kakue
cpefHve 3a OTONUTESbHBIN Nepuon yaenbHble Tensnonotepn g, BT/m?, xBatut
[eHer, 3aTtpaynBaeMbiX B rof, Ha BOAAHOE OTOMNeHne

=127, 1000 (t, —tex)
24nA KT, (t,-t,,)’

rae 12 — KOnM4yecTBO MecCALEB B rogy, OniadvMBaeMbiX 3a OTOMSIEHUE;
T, — CTOMMOCTb YCIyru 3a BOAAHOE OTOMeHne KBapTupbl, FpH./Mec.; 24 — Ko-
NMYECTBO 4acoB B CyTKax, Y; N — OTONUTENbHBIN nepuog, AHen (ana Kvueesa —
187 gHen); A — obLias nnowanb kBapTupbl, M? 1000 — nepeBoaHON kKO3dhdu-
umeHT u3 KBT B BT; kK — TapudHbIN KOSMMULMEHT Ha SNEKTPOIHEPTUIO;
T, — Tapud Ha areKTposHepruo, rpH./(kBTxu); t, — pacHeTHas Temneparypa
BO3Ayxa B nomeLyeHnn, °C (gns cucteM HanosbHOro otonnexHns pasHa 18 °C);
t— pacyeTHas TemnepaTypa HapyxHoro Bo3gyxa, °C (ons Kuesa —
Munyc 22 °C); t, ,— CpPeaHsaa Temnepartypa Hapy>XHOro Bo3gyxa 3a OTonuTenb-
HbI nepwog, °C (ans Kuesa — munyc 1,1 °C).
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[MepBbI MHOXUTENb YPaBHEHUS ONpPeaenseT no CTOMMOCTH YCNyrn LeHTpa-
NM30BaHHOro BOASAHOrO OTOMMEHWA KBapTUpbl 3a KaneHgapHbl rof CTOMMOCTb
OTOMNNEHWS KBaApaTHOro MeTpa 3a OgvH 4Yac OTonuTenbHOro nepuoga. Bropown
MHOXMWTENb, NCXOAA U3 3TOW CTOMMOCTU M CTOMMOCTM 3NIEKTPO3HEPrK, ycTa-
HaBMMBaET IKBUBANIEHTHOE MO CTOMMOCTU BOASHOMY OTOMJIEHMIO yaeSlbHOe KO-
NMYECTBO MOTPEGNAEMON NEKTPOIHEPTUM ANEKTPOOTOMNEHNEM. T.K. KOadhdu-
LUMEHT Npeobpas3oBaHnsa ANIEKTPUYECKON SHEPrMM B TEMOBYIO 3HEPruio npu-
MEpPHO paBeH eauHuue, Mosly4eHHoe MOTpebeHne SNEKTPOSHEPrnun XxapakTe-
pu3yeT cpedHue 3a OTOMNUTENbHbIN Nepuos yAeNbHbIe TENIONOTEPU KBAPTUPSI,
onnayvBaemble NoTpedutenem. TPeTUin MHOXUTENb NPUBOOUT 3TN TenaonoTe-
pv, COOTBETCTBYIOLLME CpedHeN TeMnepaType Hapy>XHOro Bo3gyxa 3a OTomnu-
TeNbHbIN NEPUOL, K PacHeTHbIM YCNOBUSM CUCTEMbI OTOMIEHNS, COOTBETCTBY-
oMM TemnepaTtype XONOAHOW NATUOHEBKW Hapy>XHOro Bosgyxa. OTo pjaet
BO3MOXHOCTb COMOCTaBMIEHNS MOSlyYEHHbIX Pe3yfibTaTOB C KOHTPOSIbHbIMU
YAENbHbIMM NoKa3aTensaMy TennonoTepb 3aaHun.

Pe3ynbraThl pacyeToB Mo nNpvBeAeHHON opMyne O/ HEKOTOPbIX co4veTa-
HUA NHXEHepHOro 060pyaoBaHUA XUNOro fomMa npeacrtasfieHsl B 1abn. 4.
CtoumocTb ycnyr Ha oTonneHns B3dTa no tabén. 3, a Tapud Ha 3NeKTpo3Hep-
ruto 12 kon./(kBTx4y) no Taén. 5. B ckobkax Tabn. 4 ykasaHbl 3Ha4eHus onsg
30aHUN C rasoBbIMW NAUTaMKu, roe Tapud) 3a 9SNEeKTPOIHEPruw —
15,6 kon./(kBTx4) (no Taén. 5).

[anbHelillee conocTaBneHne pe3ynsTaTtoB pacyeTa B NocnegHeM ctonoéue
Npou3BOAMM C y4eTOM rofa MoCTPOViKM paccMmaTpmBaemoro 3gaHus (1980 r.)
Mo KOHTPOJIbLHOMY MOKa3aTento yAeNbHOro TEMMOBOro NOTOKa Yepes3 orpaxzae-
HWUA ONs Xunbix 3gaHuni q = 81 Bt/m? [57]. ns aHanorMyHoro 3gaHms, nocTpo-
eHHoro nocne 1993 r., 3TOT nokasaTefb YMeHbLUeH HopmatueBoM [48] —
g = 52 B1/m?. 3geck cnefyeT TakxXe OTMETUTb, HYTO 34aHWSA pasHbIX rO4OB Moc-
TPOMKN MMEIOT pasHble TennosawntHele cBovicTBa. OgHako CTOMMOCTb YCNyr,
npegocTaensemMas TenoceTsaMu, yCTaHaBIMBaeTCs OAUHAKOBOM MO BCEMY rO-
pogy 3a 1 M* obLen oTannmeaemon nnowann 6e3 ydyerta peasibHbIX TEMIOMU30-
NAUMOHHBIX CBOWCTB 34aHWUS B LLENMOM M KBapTMpbl B YaCTHOCTU. ITO, n3-3a OT-
CYTCTBUS Y NoAaBnsioLlero 60MbLLIMHCTBA 30aHUI NMOKBAPTUPHBIX CYETYMKOB
y4yeTa TensoTbl, NO3BONSET KOMMyHanbLUMKaM MaHUMNynnMpoBaTb CpeacTsamu
noTpebuTener No CBOemMy yCMOTpeHUMto. [pu Hanuumm cuctem anekTpooTonse-
HUSA Takoe ucknoyaeTcs. Kpome Toro, mpu CONoCTaBlEHUN HE YYTEHbl SKOHO-
MUYECKME MPEUMYLLIECTBA 3MEKTPUYECKOrO AELEHTPanM30BaHHOIO ropsyero
BOLIOCHAGXeHUs, rOe UCKNIoYaloTCa TennonoTepu B Tpy6onpoBoAax 1 3aTpaTtbl
3HEPrMU Ha UMPKynaumMio Bodbl. Mo cywiecTByowmmM Tapmudam ons 3gaHui 6es
NMOKBapTMPHBIX CHETYMKOB ropsiveit BoAbl onnata OCYLLECTBSETCA UCXoasa M3
CpeaHecyTO4YHOro pacxoda Ha OfHoro Yesnoseka, pasHoro 110 n. B 1o Bpems
kak B 80-x rogax npoLusioro cTofneTus oHa He npesblwana 50 n.[47]. A cerogHs
no eBponerickMM Hopmam — pasHa 23 n.[2]!

Llenecoo6pa3HocTb 3aMeHbl BOOSHOrO LLEHTPanM30BaHHOrO OTOMSIEHNS MHO-
rO3TaXKHbIX 342HUA 3NEKTPUHECKMM OTOMSEHMEM MO CIIOXMBLUMECS Ha cerof-
HALLHWIA feHb CTOMMOCTU KOMMYHarnbHoM ycnyr B r. Knese TakoBa:

Ta6nuua 4.

CoyetaHve Tapwu Ha aneKTpoIHepruo 2 :‘;N
WHXEHEPHOro Io 2
o6opyaoBaHus BUA Koath. k Tapud, CTOMMOCTb, 5 s m
XWIoro foma Tapuda * 7 |kon./(kBTxu) Kon./(kBTxu) g 5 <

o
1. Cuctema
AKKYMYNIALIMOHHOTO opHo- 1,0 12,0 12,00 45
KabenbHOro 3MeKTPo- .
oTonnenus. Moksap- CTaBO"HBIN
. (1,0) (15,6) (15,60) (35)
TUPHBIE CHETHUKN —
OfJHO30HHbIE
2. Cuctema
aKKYMYNALMOHHOTO 0.7 12,0 8.40 65
KabenbHOro 3NeKTpo- nBYX-
oTonnenus. Moksap- | CTaBOYHbIN ©.7) (15,6) (10,92) (50)
TUPHBIE CHETHUKN —
[IBYX30HHblE
3. Cuctema
aKKYMYTSILMOHHOTO 0.4 12,0 480 115
KabenbHOro 3N1eKTPo- Tpex-
oTornneHus. O6Lmii CTaBOYHbIA (0.4) (15.,6) (6,24) (88)
CYETUMK Ha 3AaHve —
TPEX30HHbI
4. Cuctema
aKKyMymsLMOHHOrO 0,4 12,0 [0,75x0,4 + 0,25(8/24)0,4 + 102
Ka6enbHoro +0,25(11/24)1,0 +
3NEKTPOOTONSIEHUS Ha + 0,25(5/24)1,5]12,0 = 5,41
Tpex-
KoMneHcauuto 75 % o
CTaBOYHbIN
TensnonoTepb 1 anek-
Tpokasnopudepbl-Lo- (0,4) (15,6) [0,75%0,4 + 0,25(8/24)0,4 + (78)
BOAYUKM — Ha 25 %. +0,25(11/24)1,0 +
O6LLMit CHETUMK Ha + 0,25(5/24)1,5]15,6 = (7,04)
3[aHne — TPEX30HHbIN
5. Cuctema npsiMoro
KabenbLHoro 1,0 12,0 12,00 45
ofHo-
3MIEKTPOOTONIEHNS. CTaROUHBI
MokBapTUpHbIE cHeT- (1,0) (15,6) (15,60) (35)
YUKW — OFHO30HHbIE
6. Cuctema npsiMoro
Ka6ensLHOro vxe 0,7;1,0 12,0 ((8/24)0,7 + (16/24)1,0]12,0 = 10,80 51
3NEKTPOOTOMNEHUS. CTaLlioy‘-lell;l
MokBapTVpHbie cYeT- (0,7;1,0) (15,6) [(8/24)0,7 + (16/24)1,0]15,6 = (14,04) (39)
YUKW — [ABYX30HHbIE
" catammorg 0410, 120 [(8/24)0,4 + (11/24)1,0 + 51
15 + (5/24)1,5]112,0 = 10,85
3NEKTPOOTOMNEHNS. Tpex-
Oous cHeTik CTaBouHbI | (40 1.0, (15.6) [(8/24)0,4 + (11/24)1,0 + (39)
A ; 1,5) + (5/24)1,5]115,6 = (14,11)
TPEX30HHbIN

® aKKYMYINALUNOHHBbIE 3NEKTPUYECKME CUCTEMbI OTOMIIEHUSA C TPexcTaBo4-
HbIM TApUOOM S3KOHOMUYHEE BOASAHbLIX CUCTEM OTOMSEHMA OaXe B HeyTen-
JIeHHbIX 3AaHuax noctponky 1980-x rogos. Npu 3TOM B 3aaHUAX C SneK-
TpOnMTaMm 3KOHOMUS OEHEXHbIX CPeACTB B OnjiaTe KOMMYyHasbHbIX YC-
nyr coctaeut 100(88 — 81)/81 = 8 %, a B 3gaHusaxX C anekTponuTamm —
100(115 — 81)/81 = 42 %;

® aKKYMYJALNOHHbIE 3NEKTPUYECKNE CUCTEMbI OTOMJIEHUS C TPEXCTABOYHbBIM
TapudoM 3KOHOMUYHEE BOASAHBLIX CUCTEM OTOMSIEHMA B 30AaHUSIX NOCTPOW-
ku nocne 1993-ro roga. AKOHOMUSA AEeHEXHbIX CPeAcTB B 30aHUsAX C ra3o-
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BbiMM nnntamm — 100(88 — 52)/52 = 69 %, a B 3gaHusaxX C aneKTponaMramm
—100(115 - 52)/52 = 121 %;

® aKKYMYJSILMOHHBbIE 3IEKTPUYECKME CUCTEMbI OTOMSIEHUA C OBYXCTaBOY-
HbIM TapnOM COMOCTaBUMbI C BOASHbIMW CUCTEMAMU OTOMSIEHUS B 3aa-
HUSX NocTporikm nocne 1993-ro roga. OKOHOMUSA OEHEXHbIX CpeacTB B
3paHusax ¢ anektponnutammn — 100(65 — 52)/52 = 25 %. B 3gaHusx ¢ raso-
BbIMW NAUTaMn CPaBHMBAEMbIE BapUaHTbl CUCTEM OTOMIEHUS PaBHOJKO-
HOMMYHbI. YBenu4yerve onnatbl Ha 100(52 — 50)/52 = 4 % BNONHE KOMMEH-
cUpyeTcs SKOHOMUERN 3a CHET CHUWXKEHUS TEnnonoTepb B yaansieMoM BeH-
TUMALMOHHOM BO3ayxe (cMm. n. 3.2.3);

® aKKYMYNALNOHHbIE 3MIEKTPUYECKME CUCTEMbI OTOMSIEHUS C O4HOCTABOYHbIM
Tapnom CTaHOBATCS PaBHOIKOHOMMUYHLIMU C BOOSAHBIMU CUCTEMaMW B [10-
NOSTHUTENBbHO TEN03aLUMNLLIEHHBIX COBPEMEHHbIX 3AaHMAX;

® aKKYMYNALMOHHbIE SMEKTPUYECKME CUCTEMbI OTOMEHNA HA KOMMEHCALMIO
75 % TennonoTepb U 3MEKTpoKanopngepbl-40BOAYNKM HA KOMMEHcaLM o
25 % TennonoTepb, onfiadynBaemMble Mo TPEXCTABOYHOMY Tapudyy, 3KOHO-
MUYHee BOASIHbIX CUCTEM OTOMSIEHUS B 34aHUAX NOCTPorkM nocne 1993 r.
OKOHOMMS CPEACTB B 34aHUSAX C ra30BbIMU MAUTAMU OCHALLLEHHbIX ra3o-
BbIMK nnntammn Ha — 100(78 — 52)/52 = 50 %, a ¢ aneKkTponIMTaMmm — Ha
100(102 — 52)/52 = 96 %;

® 3MIEKTPUHECKME CUCTEMbI OTOMSIEHUSA MPAMOro AEUCTBUA C OGHOCTABOYHbIM
TapugoM pPaBHOSKOHOMMUYHbI C BOASHbIMU CUCTEMaMW B OOMONHUTESNBHO
Tenno3awuLeHHbIX COBPEMEHHbIX 30aHUSX;

® 3NIEKTPUYECKNE CUCTEMbI OTOMMEHMS MPAMOro OEeNCTBMA C OBYX- NGO
TPEXCTaBOYHbIM TapndOM PaBHOIKOHOMMUYHBLI C BOAAHBIMWU CUCTEMAMM
OTOMNSIEHMA B 34aHUAX MOCTPOMKKM nocfie 1993-ro r., OCHaLLEHHbIX 3f1eK-
TponnuTtamn. PacxoxpeHue B onnate — 100(52 — 51)/52 = 2 %;

® NIEKTPUYECKME CUCTEMbI OTOMSIEHUS MPSMOro AeWCTBUS C ABYX- NM60
TPEXCTaBOYHbIM TapudPOM PaBHOSKOHOMUYHbI C BOASHbIMU CUCTEMaMn B
OOMOSTHUTENBHO TEMMO3ALUMNLLIEHHBIX COBPEMEHHbIX 3OaHWUSIX, OCHALLIEH-
HbIX Fa30BbIMM MANTAMW.

[aHHble BbIBObI OCYLLECTBIEHbI IULLL MO CTOMMOCTU yCnyr 6e3 y4eTa [o-
MOSTHUTENbHBLIX (PaKTOPOB 3KOHOMWW 3SHEPropecypcoB, PACCMOTPEHHbIX B
n. 3.2.1...3.2.3. Ho paxe B 3TOM cny4ae 04eBUHbI SKOHOMUYECKNE NPenMy-
LLleCTBa 3MEKTPUYECKMX CUCTEM OTOMIIEHNS NO CPaBHEHMIO C BOAAHbIMWU. Kpo-
Me, TOro, Ka4ecTBO MPefoCcTaBNsemMoro Komgopra cucteMammn 31eKTpooTon-
neHus Bbiwe. B pacyetax npvHMManach TemnepaTypa BHYTPEHHero Bosgyxa
18 °C, cooTBeTCTBYOLAA ONTUMAsbHbIM CaHUTAPHO-TUTMEHNYECKUM YCIIOBU-
AIM MPU HaMNoONIbLHOM 3NEKTPOOTOMMEHNN, a NMPU BOASHOM OTOMNSIEHUN paanaTto-
pamun — 0onycTuMbIM. PacyeTbl BbINOSHEHbI TakXe Mo MakcumarbHbIM Tapu-
daMm Ha 3nekTposHepruio. [Mpy MeHbWKMX Tapudax, npeacTaBfeHHbIX B
Tab6n. 5 [58; 59], o6nactb 9KOHOMUYHOCTU INEKTPOOTOMNSEHMS BO3pacTaerT.

Ta6bnuua 5. Tapudbl Ha 3N1EKTPOIHEPT IO

o Tapudp T,
KaTeropus notpebutenei pucp T,
kon./ KBTx4

1. Hacenenve 15,6
1.1. HaceneHue, npoxuBatoLLiee B CENbCKOM MECTHOCTU 14,4
1.2. HaceneHve, npoxwusawolee B AoMax 060pPyAOBaHHbIX 3MeKTponautamu 120

(B T.4. B CENBCKON MECTHOCTW) ’
2. HaceneHHble MyHKTbI 15,1
2.1. HaceneHHble NyHKTbI B CENbCKOM MECTHOCTU 13,9
2.2. HaceneHHble NyHKTbI € AoOMaMu, 060PYAOBAHHBIMW 3MEKTPONIUTamMm 15

(B T.4. B CENBCKON MECTHOCTW) ’

Ons 30aHui, HaxopswWwmMxes 3a npegenaMu TeppuTopumn oxeata TennoceTs-
MW, HO PacrosioXXeHHHbIX B 30HE AEVCTBUS ra3oBbIX CETe, BbIGOP SHEPrOHOCK-
Tens oCyLecTBASAOT HA OCHOBAHUM COMOCTABIIEHNS CUCTEM MHXEHEPHOIO 060-
PYLOBaHWs 30aHUii Ha SNEKTPUYECTBE U Ha rase. Tapudbl Ha ras npuMeeaeHs! B
Ta6n. 6 [60].

Ta6bnuua 6. Tapwudbbl Ha NPUPOAHBIN rad Ans ObITOBbIX HYX[, HACENeHns
CTOMMOCTb,
YueT razonoTpebneHus A
Komn./m
[a30BbIMY cHETYMKaAMM 17,5
Mo Hopmam ra3onoTpe6neHns (Mpy OTCYTCTBUM ra30BbIX CHETHYMKOB) 19,0

ConocTaBneHue 3aTpar Ha 3HEProHOCUTENMN TOMbKO MO X CTOMMOCTU U Ten-
NOTBOPHOMN CMOCOBHOCTU SIBMAETCA BeCbMa YMNPOLLEHHbIM MOAX0A0M, Tak Kak
He NPUHMMAIOTCA BO BHUMaHWE 3HepProdddeKTUBHOCTb CUCTEM U TpaHCHOp-
Maumn OQHOro BMAa SHEPrumn B Apyron. ViHorga y4mTbiBaoT NLlb CPefHerofo-
BOM KO3(PULMEHT NONE3HOro OENCTBUA MCTOYHUKA TEMNOTbl, KOTOPbIN ANs
KOTNOB Ha yrne nubo rase paseH — 0,8, a npu anekTpooTonneHun — 1 [8]. B oTe-
YeCTBEHHOWN MPaKTUKe S3KOHOMMUYECKMNX pacHeToB [29] 4ONONMHUTENBHO Y4nUTbIBa-
0T MOTEPU SHEPTUM HA HETOYHOCTb PEryNMPOBaHUS TENI00TAAYN OTOMUTESbHbIX
npuoopoB (5 %) 1 noTepn TennoTbl HapYXHbIMK Ternonposogamu (15...20 %).
Hanbonee KOMMNEKCHbIN Ha CErOAHSALLHUIA AeHb NoAxon A1 93KOHOMUYECKOro
COMOCTaBIIEHNsA CUCTEM C ONpefeneHneM 3HeprosaTpar Ha BCex atanax npeoo-
pasoBaHWs NepBUHHON 3HEPI M B TEMNJIOBYIO SHEPrUIO MPEACTaB/eH B HOpMaTK-
Be [2]. MMpn 3TOM CMCTEMBI OTOMJIEHMSA pPaccMaTpuBalOTCA B COBOKYMHOCTU C
cMcTeEMamMu ropsiHero BOJOCHAGXEHWS WM BEHTUNAUMM, C YYETOM OCHOBHbIX
KOHCTPYKTMBHbIX OCOO6EHHOCTEN (NnogpobHee cMm. B N.p. 3.7).

B ocHoBy HopmaTvBa [2] MONoXeHbI 3aTpaTbl NEPBUHHON SHEPTMM HA NPeo6-
pa3oBaHue TennoTBOPHOWM CMOCOBHOCTM TOMMIMBA B KOHEYHbIV BUA, SHEPT A B BU-
[e TennoTbl UNu anekTpnyectsa. Ha eBponenckmx TEnOBbIX 3MEKTPOCTAHLMAX
KO3hPULIMEHT 3aTpaT NEePBUYHHON IHEPTN ANs ra3a NM60 Yrns NPUHAT paBHbIM
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1,1, a anekTposHeprun — 3,0. CooTHoweHne 3,0/1,1 = 2,73 HECKONbKO BbILLE
CcpefHero nokasartesns 3aTpar YC/IOBHOrO TOM/MBA Ha OTMYCK 3MIEKTPO3SHEPrn
no YkpauHe, pasHoro 2,3, n no Knesanepro — 2,6 [24]. OToT k03dpprumeHT no-
Ka3blBaeT BO CKOMbKO pa3 MeHbLLE HEOOXO0AMMO CXeYb TONNMBa AN NofyYeHus
TENNOBON 3HEPTrMM MO OTHOLLEHWIO K CXMraeMomy TOMAvBY A1 NONy4YeHus
3neKkTposHeprun. OgHaKo Takon NoAxon OPUEHTVPOBAH HA CTPaHbl C OCHOBHbIM
NPOV3BOACTBOM 3fIEKTPOIHEPI UM Ha TEMNOBbIX SNeKTpocTaHumsX. [Onsa YkpanHbl
OH He y4uTbIBaeT [0S0 N Ce6eCTOMMOCTb 3MEKTPOIHEPTUN, BbIPAbOTbIBAEMYIO
aTOMHbIMM CTaHumsMU. B aHepreTuyeckom 6anaHce YkpauHbl 3Ta [ONs COCTaB-
nset npuMmepHo 50 %, a cebecTommocTb npoussoacTea 1 KBTx4 anekTposHep-
rM NPYMEPHO B OBa pasa HWXe, YeM Ha TENJIoBbIX 3MEKTPOCTaHLMAX [24].

Ecnv npumennTb meToaumky [2] ans YkpauvHbl, TO Ans 060Cco6MeHHON Tenno-
3NEKTPOCTaHUMM cnegyeT BBOAMTb MOMPaBOYHbIA KOaduumeHT 2,3/2,73 = 0,84.
Onsa eqnHon sHeprocmcTeMbl, 06beguHsioLen TOL n ASC, HeO6XOANMO YHUTbI-
BaTb OO AAEPHON 3HepreTukn (KoadhduumeHT — 0,5) 1 OTHOCUTENbHYIO AeLle-
BU3HY €€ 9M1eKTpoaHeprumn (KoadduumeHt — 2). Torga nonpaBo4HbIn kKoaddu-
umeHT — (0,5%x2,3/1 + 0,5x2,3/2)/2,73 = 0,63.

MoppobHee conocTaBneHve 3aTpar NePBUYHON SHEPTN NPU CPaBHEHUW Bapwi-
AHTOB MPOEKTHbIX PELLEHWI N0 HOPMAaTUBY [2] C YHETOM SHEPreTUHECKUX YCIOBUIA
YKpaviHbl OCyLLEeCTBMNEHO B N.p. 3.7 1 3.8. Mpn 3TOM CUCTEMbI OTOMNNEHUS paccmaT-
pVBaOTCA COBOKYMHO C CUCTEMaMU ropsiHero BOJOCHAGXEHUS 1 BEHTUNALMN.

o cywecTByroLMM Tapugham Ha KOMMYHasbHbIE YCI1yry € y4eTOM MHO-
rocTaBoOYHbIX TapUGQOB Ha SNIEKTPOIHEPIUIO IJIEKTPUYECKUE KabeslbHble
CUCTeMbl OTOI/IeHUS1 BIIOJIHE KOHKYPEHTOCMOCO6HbI C BOASHbIMU CUCTE-
mMamy OTOIJIeHUsl, 8 B COBPEMEHHbIX 3[aHUSAX AaXe UMEIOT CYLeCTBEeH-
Hble npeumyLyecTBa B ornsiate KOMMYHaJslbHbIX YCJyr 3a OTOMJIeHHe.

CpaBHeHue 3aTpaTt Ha 3HepProHOCUTEJsIN [0 UX CTOUMOCTH U TeNJionore-
PAM 34aHusi, 63 KOMIJIEKCHOro paccMoTpeHuss aghheKTUBHOCTU CUCTE-
MbI oTonseHusl, 3¢hgheKTUBHOCTH Mpeobpa3oBaHUs NepPBUYHON SHEPrun B
TerJIoBYI0 3HEPruo, 6e3 B3auMOBJINHUSI BCEX UHXXEHEPHbIX CUCTEM 3Aa-
HUS... ABNIsieTCS BeCcbMa yrnpoLwjeHHbIM. OfgHaKo no3BOJISIET NMOTPe6bUTeso
OLYYTUTb peasibHyl0 SKOHOMUIO CPEeACTB B ornslate KOMMYHaslbHbIX YCIyr.

3.4.2. 3aTpaTbl Ha TEKYLLUIA N KanuTasbHbIA PEMOHT

OT4mMcneHns Ha NOSIHOE BOCCTAHOBIIEHNE BOASHbIX U SNIEKTPUHECKMX CUCTEM
OTONMNEHUA NPY CPaBHEHUN HE YYUTLIBAIOT. MMOCKOSMBbKY UX CPOK CIY>XObl NPEBbI-
waet 30 nert. NMpn aTOM cYUTAETCA, YTO [O MOMEHTA 3aMeHbl OTCIYXMBLLEro
060pyfoBaHMA MO0 CUCTEMbI STU OTHUCIIEHNA B TeYEHWe OINTENbHOMo Nepuno-
[a pacxofyrTecs Ha Apyrne Hy>XAbl, MPUHOCH NPUObIb, KOTOPas MOXET NpeBbl-
CUTb Heobxoaumble 3aTpaTsl [29].

3artpatbl Ha PeMOHTbI U 06CITYXXMBaHNE CUCTEM OTOMMNEHNSA 3a BECb NEPUOL,
3KCMNyaTaumm Xunbix U rpaXKaaHcKuX 30aHnin npu conocTasiieHn BapuaHToB
NPOEKTHbIX PELLEHNIN Ha CTaauu TEXHUYECKOro NPoeKTa, MPUHNUMAIOT No ycpea-
HeHHbIM rnokasarensam [29]:

e 519 CUCTEM BO3[YLLHOro OTOMNNEHNs — 8 % CTOMMOCTU CUCTEMBI;

e /17 CUCTEM BOASAHOrO OTOMJEHUs ¢ paguaTopamm — 6 % CTOMMOCTU CUC-
TeMbl (M3 HUX 2 % Ha KanuTanbHbIi N 4 Y% Ha TEKYLLMIN PEMOHTHI [52]);

e 1119 KOTNIOB — 5 % CTOUMOCTMU KOTENbHWU;

e 1519 CUCTEM OTOMNJEHMUS C HANOMbHLIMU NMG0 APYrMMU OTOMUTENbHBIMW Na-
HensaMn — 4 % CTOMMOCTM cucTeMbI (M3 HUX 1,5 % Ha kanuTanbHbIA U 2 %
Ha TEKyLLMIN PeMOHTbI [52]).

ConocTaBneHne NpuBefeHHbIX pe3dynbTaToB NOKa3bIBaET, YTO 3MeKTpuyec-
Kne kabenbHble cucTemMbl TpebytoT B 6/4 = 1,5 pa3a MeHblLUe 3aTpaT Ha Teky-
LM 1N KanuTanbHbIA PEMOHTLI, YeM CUCTEMbl BOAAHOro otornneHus. Kpome
TOro, ycTpaHsieTc Heo6XOAUMOCTb B OOGCIYXMBaHUM KOTENIbHW, ras3oBoro
060pyO0BaHUSA N CUCTEM.

TexHnyeckoe 06CnyXnBaHne 30aHnin BKNIOYaET paboTbl MO KOHTPOSIHO TEXHU-
4YeCKOro COCTOsIHUA, NoAafepXaHna padoToCcnoco6HOCTM UMM UCNPaBHOCTU, Ha-
napke v perynupoBke, NoAroToOBKE K CE30HHOM aKcrnnyaTauum cuctemslt... KoH-
TPOSIb TEXHUYECKOrO COCTOSIHUSI CUCTEM OCYLLIECTBAAIOT NyTEM MpoBefeHus
MAaHOBLIX M HEMaHoOBbIX OCMOTPOB. KONMMYEeCTBO OCMOTPOB — Kak MUHUMYM
OfVH pa3 OCEeHbIO NpU NOArOTOBKE K OTONMUTENbHOMY nepuogy. OpHako o6opy-
[OBaHVe BOASHBbIX CUCTEM OTOMIEHUS U rasomncrnosnbaylolee o6opynosaHve
TpebytoT AONONHUTENBbHBLIX OCMOTPOB, KOTOPbIE B KOHEYHOM UTOre OTpaXKaroTCs
B 9KOHOMMYeCKMX 3aTpatax. ConocraBneHne nepmoamyHoCTy NPOBEAEHUS OC-
MOTPOB PasfnyHbIX CUCTEM NPeAcTasneHo B Tabn. 7 [51].

Ta6bnuua 7. [MepnoamMyHOCTb OCMOTPOB 3IEMEHTOB MHXXEHEPHbBIX CUCTEM
30aHUN N 0OBEKTOB
Mepuogny-
OnemeHTbl WHXXEHEepPHbIX CUCTEM HOCTb I'IpmmeHava

OCMOTPOB, MeC.

1. Ma3oxofbl OT KOT/IOB M ra3oBbIx BOAOHArpesarenem 3 -
2. BeHTUNAUMOHHbIE KaHaslbl B MOMELLEHUAX C ra3oBbIMU 3 -
npréopamm
3. CucTeMbl LieHTpasibHOro OTOMIEHMS:
e B KBaApTUpax M OCHOBHbIX (PYHKLIMOHANbHBLIX MOMe- 3..6 OcmoTp npoeoaunTCs
LL|EHMAX OObEKTOB KOMMYHasbHOrO U CoLuasnbHO- B OTOMUTENbHBINA
KYNbTYPHOrO HasHa4eHus nepvog
® Ha Yeppakax, B noasanax (NoAnonb:x)
® Ha flecTHULax
4. Tennosble BBOAbI, KOTMbI U KOTENbHOE 060pyAoBaH1e

NN N

5. OnekTpoo6opynoBaHue:
® CKpbITasi 371eKTPONpPOBOAKa;
® KyXOHHblE NnThbI

6. BEHTUNAUMOHHbIE KaHasbl
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3arpatbl Ha 3apaboTHYIO MNaTty nepcoHana v OTYUCIEHUs Ha yrnpasiieHue,
TEeXHVKY 6€30NacHOCTM, OXpaHy Tpyaa v Ap. Hanpsmyo 3aBUCAT OT KoNnyecTsa
CUCTEM U MEPUOAUYHOCTU UX O6CNyXuBaHUA. [py MCMONb30BaHUN €OMHOro
3HEProHOCUTENSA — 3NEKTPOIHEPI UM — YCTPAHAIOTCA 3aTpatkl Ha 06CNyXnBaHue
TennoBbIX CETEN, KOTENBHOrO 060PYAOBaHUSA, ra30BbIX CETEN U 060PYA0BaHMS,
[AbIMOBbIX Fa30X0[0B; YMEHbLUAKTCS 3aTpaThl HA 06CNYyX1BAHNE BEHTUNALMOH-
HbIX KaHasI0B; YNpoLLaeTcs y4eT NoTpebneHns 3Hepropecypcos.

3artpartbl Ha TeKyWuu U KanutasibHbIi PEMOHT, 3apaboTHylo nnary
nepcoHana u OTYUCJNIEHUS HA YNpaBJ/IeHUE... MPU UCINOJIb30BaAHUN
S/IEKTPUHECKMX KabesibHbIX cuctem otorsieHusi B 1,5 paza Huxe, 4em
A1 BOASIHbIX CUCTEM C paauaTopamu.

lpu egnHOM 3HeproHocuTesie — 3JIEKTPUYECTBE — 3HAYUTEJIbHO
YMEeHbLIaKTCs JIM60 YCTPaHSIOTCS 3aTtpatbl Ha ApYyrune CUcTembl
UHXXeHepHOro o60pyRoBaHUs 3haHUs.

3.5. OkcnnyarauMoHHaa HaieXXHOCTb CUCTEM
oTornJeHns

HapeXHOoCTb — CoXpaHeHe BO BPEMEHM 3KCMIyaTaUMOHHbIX KAYeCTB CUCTe-
Mbl B LIENIOM UM €€ 3NIEMEHTOB B YacTHOCTU. C 3KOHOMMYECKON TOYKWN 3pEHNS
OHa OnpefenseTcs OTKIIOHEHWEM NPAMbIX PaKTUYECKMX 3aTpaT Ha cucTemy OT
NX pacyeTHbIX BENNYUH. B ToXe BpeMsi, CyLLLECTBYIOT U KOCBEHHbIE 3aTpaTtbl, KO-
TOpble 3a4acTyt0 3HAYUTENBHO NPEBbILLAKT NpsMble 3aTpaTbl. OHW CBA3aHbI C
NKBMAALMEN NOCNEACTBUN, BbI3BAHHbIX HEHAAEXXHOCTBIO CUCTEMbI — [OMOSHM-
TENbHbIMW 3aTpaTtaMu Ha PEMOHTbI MOMELLEHWA U BOCCTaHOBMEHNE MaTepu-
anbHbIX LIEHHOCTEN Npu pasrepmeTv3auum BOAsHbIX CUCTEM; Ha NIMKBMAALMIO
MoXapoB ¥ NOCNEeACTBUIA B3PbIBOB MPU UCMOMb30BaHNN ra30BbIX CUCTEM. ..

OueHunBaloT HageXHOCTb CUCTEM OTOMJIEHNS N ee SNEMEHTOB BEPOSATHOC-
Tbio 6€30TKa3HOW paboTbl P B TeyeHue 3afaHHOro BpeMEHU SKcnsyaTaunm X.
BbipaxatoT ee B [ONSAX eQUHULbI.

OnpepensoT HageXHOCTb CUCTEMbI MO HAAEXHOCTU COCTaBMAOLUMX 3rie-
MeHTOB. [pu napannesbHOM BKIOYEHWUN N 3IEMEHTOB C OAMHAKOBOW HapeXx-
HOCTbIO P;(x) 06LLYIO HAJeXXHOCTb CUCTEMbI OMpeaenstoT no dopmyne [29]:

P(x)=1-[1-P(x)]",
NPV NOCNEAOBATENEHOM BKIOHEHNM 3IEMEHTOB CUCTEMbI —

P(x) = P(X)Py(X)... P,(x).

[ns conocTaBneHnsi CUCTEM OTOMJIEHWS MO HAAEXHOCTU COCTABMSIOT CXEMbI
B3aMMHOI0 PacronoXeHnsi UX 060PYAOBaHNS, UCKITIOHasi CBA3YIOLLME SNEMEH-
Tbl U3 HEMOMABWXHbIX COCTaBMAIOLMX, — TPYGONPOBOAbl, HarpeBatoLLme aek-
Tpokabesnn, OTONUTENbHbIE MPUOOPLI... Y ABYXTPYGHbIX CUCTEM BOASIHOIO OTOM-
NEHVsI C LeHTPaNIM30BaHHbIM TEMNOCHAGXEHNEM CXeMa MO XOAy ABVXEHWs Ter-
NOHOCUTENS MPUMEPHO criedytoLLas (MOKBapTMpPHas ABYXTPyOHas cxema):

® OTK/IOYAIOLLMIA KNnanaH Ha BXOAE B 3faHVe — Perynsatop AaBneHus — ten-
nomMep — PerynsTop Temneparypbl — HACOC —> PErynupyroLmin BEHTUSIb
CUCTEMBI —> OTKIIIOHaIOLLME KranaHbl CTOSKOB (napasnnefibHo) —» OTKIoYa-
oLLMe KnanaHbl KBapTup (mapannenbHo) — rops4eBofdHble CHETYMKM (na-
pannensHo) — TEPMOPErynaTopbl (napannensHo) — perynaropbl nepena-
0a [aBneHvs nMbo perynvpyroLme BeHTUnM (napannesibHo) — OTKIo4alo-
LMe KnanaHbl CTOSIKOB (MapannenbHo) — OTKII0HaLWMI KnanaH CUCTeMbI
—> OTK/IO4aIOLLMIA KNanaH Ha BbIXOA4E M3 3AaHUS.

CucteMbl kabenbHOro QJIEKTPOOTOMIEHNA UMEKT NMPUMEPHO TaKyo CXemMy:

e aBTOMAT 3aLUWTbI OTKIOYEHUSI HA BXOfe B 3OaHue — aBToMarT Ha BXofe B
KBapPTMPY —> CHETYMK — aBTOMaT 3alUTHOro OTKIIHoHeHUs (NapansiesnbHo)
—> pene Toka yTeuku (napasnesibHo) — TepMOperynsaTopb (napasnesbHo)
— MarHuTHbIN NyckaTenb (napasnnenbHo).

Mpn napannensHOM NOAKMYEHUN 3NIEMEHTOB Ha[EXHOCTb 3BEHA B pac-
CMOTPEHHOW Lienn NOAKYEHUs CTPEMUTCH K eanHuLe. Takme 3BeHbS UCKIO-
4aloT U3 paccMOTPeHus, ynpollas cxemy. Ho, B no60oM cnydae KONM4ecTBO
nocrnepoBaTefibHbIX 3BEHLEB Y 3NIEKTPUHECKMX KabesbHbIX CUCTEM OTOMJIEHUS
3HAYUTENTbHO MEHbLLIE, YTO MPUBOAMUT K YBENMYEHUIO X HAOEXHOCTW. [Ins coB-
PEMEHHON CUCTEMbI OTOMMEHUS, HaNpUMep, No HopmaTtuBy [61] HageXHOCTb
JOIKHa 6bITb He Huke 0,92. MNpuHUMas Takyl HafEeXHOCTb ANS OeLeHTpanu-
30BaHHbIX CUCTEM KabenbHOro 3f1EKTPOOTOMNSIEHUS KaXKAOM KBapTUpbl (Mome-
LLeHnst), obLlas HafeXHOCTb 3NEKTPOOTOMNSIEHNST 30aHWs, COCTOSILLEro BCEro
NULWb U3 OBYX KBaApTUP (NMOMeLLeHui), yxxe 6yaeT pasHa 0,98. Bo MHorokeap-
TUPHOM 3[aHMM C TaKUMU CUCTEMaMM HAOEXHOCTb NpUMepHO paeHa 1,0. Takum
06pa3oM, pasHuua B HaOEXHOCTU OTOMEHUSA 30aHUIA BOOSHBIMU U SNEKTPU-
Yeckumn cuctemamm gocturaet 100(1,0 — 0,92) = 8 %.

3nek TPpU4eCKne cucrembl OTOINJ1IeHus1 obecrne4YnBaroT MoBbILLUEeHNE HafeX-
HOCTHM OTOrJIeHNUs1 34aHUN 1Mo CpaBHeHWUIo ¢ BOASIHbIMU CUCTeMaMUnN Ha 8 %.
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3.6. AKkonoruyeckue noKasarenum CUCTEM OTOMNJIeHUd

CoBpeMeHHble akUeHTbl B OLEHKE MOBCEOHEBHOMO BIUAHWUSA BPeOHbIX Be-
LLIeCTB Ha OpraHn3M 4YenoBeKa CMeLLalTCs BO BHYTPb cpefbl ero 06uTaHus.
MpoBeneHHble o6cnenoBaHna B ropogax v npuropogax CLUA gBymsa gecatka-
MU MCCNefoBaTENbCKUX OpraHn3aumi [63] nokasanu, 4To HaubOMbLLWIA KOHTaKT
YenoBeKa C BPEAHbIMU BELLLECTBAMWN MPOUCXOAMT B MOMELLLEHUN, B KOTOPOM OH
npoxueaeT. NpuyemM NpUYMHON 3a4acTylo CTAHOBUTCH HEOCO3HaHHas naryo6-
HOCTb Bbl6Opa NyTU XU3HEOEATENbHOCTM 1 06yCTponcTBa 6biTa. [Jonsa KOHTak-
Ta C HEeKOTOpbIMM BeLlecTBamMu B 6bITy gocturaeT 79 %. B To Bpems kak Bivs-
HVMe 3TUX BEeLLeCTB OT HambOonbLUMX UCTOYHUKOB BbIOGPOCOB (aBTOMOOWUIEN U
NMPOMBILLIEHHOCTM) OLEHNBAETCS COOTBETCTBEHHO B 18 Y% 1 3 %.

[Mpun o6ycTporicTee 6biTa cnepyeTt aenarb BbIGOP C OCO3HAHMEM €ro Nocneac-
TBWUWA, B TOM YMCME U CUCTEM OTOMSIEHUA C KOTIaMW, CXXMUrarowmmmn TOMnBO.
VccnepoBaHne 3arpsisHeHVst BO3dyxa B kBapTupax 3acukcrpoBano npesbiLle-
HVe JOMYyCTUMbIX KOHLEHTPaLMA MO CEMU TOKCUYHBIM OPraHNYecKUM CoeamnHe-
HUAM — MOMULUMKINYECKMM apoMaTvHecKuM yrneBogopoaaM, o6pasyroLmmcs
NPV HEMOMTHOM CrOPaHUM TOMMBA B KYXOHHbIX NAMTax 1 ObITOBLIX reHepaTopax
TEennoTbl. 3TV BELLECTBA BbI3bIBAIOT PaK Y XUBOTHbIX, U, KAK CHUTAIOT, CNOCO6C-
TBYIOT paky y nogen. Kpome Toro, o6pasyercs yrapHbiin ras. Jaxe HebonbLioe
€ro Konn4ecTBo n36aBnseT KPOBb OT KMCNOpoAa, YTO 0CO60 OnacHo ans nopen
C cepaeyHbiMU 3aboneBaHuaMU U aeTen B Bo3pacTe oT 6 oo 10 net. A npucytc-
TBYIOLLMIA B NPOAYKTaX CropaHnsi QMOKCUA a3oTa 3aTpyaHAET AblXaHue.

Mopo6Hble nccnepoBaHusa NpoBefeHsl Takxke B YkpauHe MontaBckum Tex-
HUYECKNUM YHMBEPCUTETOM [64]. YCTaHOBMEHO, YTO B LESIOM ra3oBble MnunTbl
COOTBETCTBYIOT HOPMaTMBaM — K.n.4. He MeHee 59 %. OgHako, Npy yMeHbLLe-
HUW TENSI0BOM MOLLHOCTY MnuTbl Ha 20...25 % HabnogaeTcs pe3koe nosblLLe-
HWe yrapHoro rasa, npu 3ToM MosIBNSETCH KaHLeporeHHble BeLecTsa — op-
Manbgerng v Taxenble yrnesoaopoAapl. YBENMYMBaeTca KOHUEHTpaumns gUOK-
cvpa asoTa, KOTOpbI MO TOKCUYHOCTM B 60 pas npesbilaeT yrapHbii ras. Ho,
Jaxe rnpu NacrnopTHbIX YCNOBUSX IKCnnyaTaumm B TedeHne 15...20 muH pabo-
Thbl ra30BOW MJINTHI KOHLUEeHTpauua BpeHbIX BelweCTB Ha KyXHe focturaet
85...90 % HOpMaTMBHOW BENUYMHBI.

OpvH 13 nyTel yny4LeHns Bo3gyxa B MOMELLEHNAX C ra30BbIMW Npruéopamm —
yBenuyeHne obbema ygansemoro Bo3fyxa npumepHo B 5 pas, OTHOCUTESIbHO
HOPMaTMBHOW BENWYUHBI (Hanpumep, no [61] Ana aneKTponauT OH COCTaBnsaeT
60 M4, gNa ra3oBbIX YETbIPEXKOH(OPOUHbIX MAnT — 120 M%/4, a no [42] — cooT-

XeHust ygansemoro Bosfyxa [65]. Bo BTopbIX, BbibpacbiBaeMble 6€3 04MCTKU
BOM3M 30aHUs BeLlecTBa 3a CHeT UHunbTpaumm nonagarT o6paTHO B NomMe-
LeHus. Cnoco6CTBYIOT 9TOMY 30HbI a9POANHAMMUYECKONM TEHUN, 06Pa3YHOLLIMECS C
3aBETPEHHOWN CTOPOHbI 3gaHunii (puc. 4). BuxpeBble CTPYKTYpbl B HUX NEPEHOCHAT
BpeAHble BELLEeCcTBa OT MCTOYHMKOB BbIOPOCOB K (hopTOHKaM, 6GarKoHaM. ..

Betep

Puc. 4. O6pa3oBaHvie BETPOBOW TEHU y CMEXHBIX 3[aHwii [66]

Okonorunyeckne pacyeTbl [67] 3arpsa3HeHNs NPU3EMHOro Crnosi atmocdepsl
B MVKpPOPaNoHe C KOTeSlbHEN, KPbILLUHbIMU KOTENbHAMU U MHANBUAYANbHBIMU
KoTnamu BegyLLMX MUPOBbIX MPOU3BOAMTENEN MPUBOAAT K HEYTELUUTENbHBIM
peaynbratam. MNpy 9TOM BOBCE He yTellaeT TOT hakT, YTO MCMOMb3YHOTCHA KOT-
nbl C BbICOKUM K.M.A. Begp B npu3eMHOM cnoe atmocdepbl Npu AeueHTpanu-
30BaHHOM TEMNOCHABGXEHUN ra3oBbIMM KOTNaMu COAEep>XKaHne OKMCIIoB asoTa
npeBsbiaeT Ha 25 % nNpefenbHO-[OMNYCTUMYIO KOHUeHTpaumio. C yBennyeHu-
€M BbICOTbI 3arps3HeHVe Bo3dyxa Pe3ko yBeNnnynBaeTcs, Npesbillas HOpMy B
2,5 pasa yxe Ha ypoBHe BTOPOro ataxa. OCHOBHOWN NPUYMHOM 3TOMY ABMSAIOT-
CSl CNOXHbIE YCINOBKSA pacCcenBaHns BpeAHbIX BELLECTB B MPU3EMHOM Crloe Npu
HanMymMm NOCTPOEK, AEPEBLEB. ..

PaccenBaHne BpeaHbIX BellecTB B aTMocdepe OCyLLEeCTBASETCA yBenunye-
HMEeM BbICOTbI YCTbsl BbIGPOCOB BPEAHbIX BELLEeCTB (puc. 5) n co3gaHnem caHu-
TapHO-3aLLMTHOW 30HbI BOKPYT HEro.

120-140m

|
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30-100 m
BETCTBEHHO 60 M*/4 1 90 M%4). Npn 3TOM BO CTONLKO XE YBENUYaTCs TENIOMNO-
TEepU C ypansemMbiM BEHTUNIALMOHHLIM BO3OYXOM, YTO CRegyeT y4uTbiBaTb Npu 1530 m
COMOCTaBMNEHUN MOMELLEHWIA C ra3oBbIMWU MAUTAMU U BOOSHbIM OTOMMEHUEM C =0
NMOMELLEHNAMW NPU MOMHON 3neKTpudmKaummn bbita. 3gecb crnegyet 0cobo OT- 510w
METUTb, YTO JaXe NpU yBENNYEHUN OO6BLEMOB yaansiemMoro Bo3gyxa 13 nometLe- ﬁ
HUIA C UCTOYHMKAMWN FOPEHUS HE MPOUCXOAUT MOSIHOrO YCTPaHEHUS 3arpsi3HsIo- E—— FES— Kpomran T ——
wmx BellecTB. Bo nepBbIX, BCreactene Typ6yﬂeHTHOFO nepeHoca Hemanasa cTaHums KoTenbHas KoTenbHas KoTen
YacTb 3arpsa3HALLMX BELLECTB ApendyeT NPOTUBOMNONOXHO HanpaBeHnto ABu-
Puc. 5. PaccevBanne BpeaHbIX BeLeCTB B aTMOCCbepy OT UCTOYHUKOB TEMOTbI
DEVI -~ DEVI .=




OTONNEHUSA ¢ OHEPFETUHYECKOE COMNOCTABJINEHMWE

OQNEKTPUWYECKWE KABEJIbHBIE CUCTEMbI

B nonHoi mepe ounTKa BbIGPOCOB U paccemBaHne BpedHbIX BELLECTB B aT-
Mocdepy peanuayetcs Ha TOL,. Mix noMvMo BCero BbIHOCAT B MPOM30HbI IM60
Ha OKpauHbl ropodoB. Xyxe 06CTOUT A0 C paioHHbIMU KOTENbHAMW, rae Abl-
MoBas Tpyba OKpy>KeHa XWII0N 3aCTPONKON. YXacHee BCEro — ¢ AeLieHTpanm3o-
BaHHbIMW KOTNamu, Korga npodyKTbl CrOpaHuna TOMMnBa BUTAIOT BOKPYT 3AaHWUN
W NonagatoT BOBHYTPb MOMeLLeHU. [03TOMy NpUMEHEHNE AeLeHTpanM30BaH-
HOro TEMSIOCHa6XEeHUs C KOTNamm, OCHOBaHHbIMM Ha CropaHun Tonnvea, Hon-
XHO 6bITb 9KONOrMYECKM 060CHOBaHHbIM. PeLuaroLLyto ponb Npy 3TOM [OMKHO
urpatb NOHMMaHWe NoTpeduTenel Toro, YTo 3arpsa3HeHne aTMocdepbl orpaHu-
4YMBAETCH N KOHTPONMPYETCS COOTBETCTBYIOLLMMN BEAOMCTBaMM, B TO BPEMS Kak
BHYTPW XXWIOro MOMELLIEHWS 3TV BOMPOChI criedyeT pellaTb CamOCTOATENbHO.
Be3ycnoBHO, B 9KONMOrMYECKOM acrekTe CUCTEMbI INIEKTPOOTOMNEHUS UMEIOT
3HauUTENbHbIE MPEMMYLLECTBA MO CPABHEHMIO C CUCTEMAMM OTOMMEHWUS, UCTOY-
HUKOM TennoTbl KOTOPbIX ABNAKTCA KOTJIbl CO CXXUraHnem Tonsvea.

Ucnonb3oBaHne B 6bITy YCTPOWNCTB, CXUraloLmX TOMNJINBO, MPUBOJUT
K 3HaYnTesIbHOMY 3arpsi3HEeHHUI0 BO3AyXa KaK CHapyXwu, Tak U BHYTpU
nomeLyeHms.

lpu nonHov aneKTpugpnkaymm 6biTa yCTPaHSAIOTCS OfHN U3 OCHOBHBIX
UCTOYHUKOB 3arpsi3HeHUsl MOMELLEeHU KaHLepOreHHbIMU BeLyecTBamMmy —
rasoBble NNTbI, BOJOTPENiHbIe KOJIOHKMN, KOT/Ibl, KAMUHbI.

3.7. EBponeickue aHepreTM4yeckue nokasarenu
MH)XXEeHepHbIX CUCTEM 3aaHusA

B pekabpe 2002 r. yteepxaeHa "Aunpektnea EC no aHepreTnyecknm nokasa-
Tenam 3paHuin”. Focygapctea-ydacTHukm EC 0653aHbl BONNOTUTL €€ B HaLmo-
HasbHble 3aKOHbI 0o 2006 r., 3aKpenMeB MUHMMasIbHbIE TPEOGOBAHMS MO SHEPro-
a(pheKTMBHOCTM 3daHWUA. [MpekTMBa COCTOUT U3 foKyMeHTa 1 — "KoHeuHoe
noTpe6neHune aHeprun" n gokymeHTa 2 — "lMotpebneHve aHeprum B Xusnbix 3aa-
Husx ctpaH EC". Ee BHegpeHve npegnonaraeT paspadoTKy MHTerpanbHoOM Hop-
Mbl C TPe6OBaHMAMM K CUCTEMAM OTOMJIEHUS, rOPAYEro BOAOCHAGXEHWS, KOHAN-
LIMOHMPOBaHWSA, BEHTUALMN U BCTPOEHHbIM OCBETUTENbHBIM Npuéopam. Hopma
JOSDKHa onepupoBath MNPOCTbIMU KO3(hMLIMEHTaMW, YNPOLLAIOLLMMU CEPTUDN-
KaLmMio BHOBb CTPOSILLIMXCA U CYLLIECTBYOLLMX 30aHWI. Pe3ynstatom OMpekTuBbl
CTaHEeT 3HepreTU4Heckas nacnopTmsaums 3OaHui, Aarollas O0O6beKTVBHYHO WH-
dhopmaLmio KOHEYHbIM NOfb30BaTeNsAM U MHBECTOpaM 06 3PEKTUBHOCTU KUC-
Mosib30BaHMA SHEPrUK, a Takxe Crnocob6CTBYOLLAA CTUMYNIMPOBAHMIO MOBbILLE-
HUSA 9HEProadPEKTUBHOCTN 30AHUIN N NX PbIHOYHOW MPUBEKATENBHOCTH.

O6LWMM KpUTEPMEM OLIEHKN 3HEProadpeKTUBHOCTM 30aHUS MPUHATO Mnep-
BMYHOE 9HepronoTpebneHne. MNMockonbKy peLuatoLliee 3Ha4YeHne UMEKOT He Ka-

nuTanbHble 3aTpaThl U Pacxod 3HEPruun y noTpebutens B BUAE TOHH Yrns, MeT-
pOB KyOGUYECKMX rasa, KMnoBaTT 3f1eKTpu4ecTsa..., a haktnieckoe notpeoéne-
HVWe MEePBUYHOW 3HEPruM, KOTOPYK MCMONb3oBanvM AN NPOM3BOACTBA COOT-
BETCTBYIOLLEN KOHEYHOW 3HEeprun. STUM y4MTbIBAKOT MOTEPU SHEPIUU, KakK Y
MOCTaBLLMKOB, TaK U y NoTpebuTenen. Takom Noaxos nHMLMnposaH NepmaHuen,
®paHuuert u F'onnangueni. OH cTan ocHoBononarawLwmum ang Bcex ctpaH EC.

B pamkax cospgaHusa ykasaHHOro 3akoHonpoekTa [epmaHua paspaboTtana
npeanMcaHns No MHXeHEPHbIM cucTeMam 3[aHus, B OCHOBY KOTOPbIX MOMOXe-
Hbl KO3(PULIMEHTBI 3aTPAT NEPBUYHON 3HEPTUM €, NMPU PA3IINYHBIX COHETaHM-
AX 3TUX CUCTEM B LIES/IOM U UX KOMIMOHEHTOB B OTAENbHOCTU. 10 3TMM koadhchu-
UMeHTaM B Hopmatmee [2] y)Xe Ha cTaguy NPOEKTUPOBaHNS 34aHWA NyTEM TeX-
HMKO-3KOHOMMYECKOrO COMOCTaBMEHNS MPOEKTHBIX PELLEHUA ONPEeAensioT Hau-
60nee 3HepreTMyHeckn 6raronpusaTHbIA BapuaHT. Yem Hmxe KoadpurumeHT 3at-
paT NepB1YHON 3HEPrUM €,, TeM BbILLE 3DPEKTUBHOCTL MCMOMNb30BaHMUS nep-
BMYHOW SHEPTUM B MHXXEHEPHbIX CUCTEMAX 3[aHus, TEM HXKE BbIGPOC B aTMOC-
dhepy aHeproobycnosnieHHoro rasa CO.,.

OCHOBOW yKa3aHHOro HopMaTMBa ABMISIETCA SHEPreTMyeckas Lenb TpaHcqop-
MaLun NepBUYHON SHEPrnM B KOHe4Hyto (puc. 6). OHa paspeneHa Ha 3BeHbs —
noTepn SHEPrumn Npn NPOM3BOACTBE, aKKYMYNMPOBaHUN, pacnpeneneHnn, nepe-
Jade noTpedbuTento 1 Notepun y noTpebutens. 3Ha4MMOCTb KaXKAoro 3BeHa or-
pefeneHa rogoBbIMY yYOeNbHbIMK SHepronoTepsMn g (3aTpatamm Q ¢ cooTBETC-
TBEHHOW MHAEKCaUMEN, OTHECEHHBIMM K KBaApaTHOMY METPY MONE3HON oTanun-
BaeMon nnoLiaan 3gaHus Ay ) 1 COOTBETCTBYOLLIMMU KO3dbduLmeHTamn 3aTpart
NEepPBUYHON 3HEPrMM (KnaccuurumpoBaHHbIMKU MO BUAAM OCHOBHbIX 3JIEMEHTOB
WHXEHEPHOro 060pyaoBaHns 34aHNUsA — CUCTEM OTOMIIEHUS, BEHTUNALMUM 1 rops-
yero BOﬂOCHaﬁ)KeHVIﬂ). I'Ipm 9TOM OTAEJIbHO Y4TeHbl OOMNONHUTESIbHbIE 3aTpaThbl
3HEeprum Ha PYHKLMOHNUPOBaHNE KaXKA0ro 3BeHa, HanpumMep, — 3NeKTPO3HEPrn
Ha HacocCbl, aBTOMaTn4eckoe perynuposaHue... CoctaBneHve eavHon Luenu m3
BCEBO3MOXHbIX COYETaHUA 3BEHLEB MPUBOOUT K OMNPEneENeHno Pe3ynbTupyio-
LLIMX FOAOBbIX KOHEYHbIX YAENbHbIX S3HEPronoTePh 1 KoadhbdmLmMeHTa 3aTpar nep-
BUYHOW 3HEPrmM 3gaHns. Takon Nogxon NO3BOSISET BbiOMpPaTh ONTUMAaIbHbIE pe-
LLEHWA NPy NPOEKTUPOBaHNM N PEKOHCTPYKLUMM 30aHUIA, Kak Mo cuctemam, Tak v
no oTAeNbHbIM ee aneMeHTaM. Kpome Toro, fjaeT BO3MOXHOCTb COMOCTaBATb
3(hhEKTUBHOCTL STUX CUCTEM B 3[AAHMAX C pa3HOOOpa3HbLIMUN TEMSIONIONALMOH-
HbIMW XapaKTePUCTUKaAMMN 1 Pa3NINYHONM OTanIMBaeMon NnoLlaablo.

B noTepsix aHeprum npy NpoM3BOACTBE YHUTLIBAKOT SHEPreTUYECKUIA NoKasa-
Tenb Tonnuea. MNpy 9ToM 3aTpaTthbl HA ANEKTPUYECKYIO SHEPTUIO OTHOCUTESBHO,
HanpuMep, K rady Ha TennoaneKTPoCTaHUMsaX COOTHOCAT Kak 3,0 K 1,1, 4To He
Y4UTbIBAET OCOGEHHOCTM SHEProcUCTEM CO 3HAYUTENIbHOW [OOnen aTtoOMHOMU
3HepreTvkn (nogpobHee cMm. M. 3.4.1). DhdeKTUBHOCTL KOTNIOB pacCMOTPeEHA C
Y4ETOM MPUMEHSIEMOrO TOMJIMBA, MOLLIHOCTU (OTHECEHHOW K MONIE3HON oTanu-
BaeMoW NoLaam 3naHns), TEMnepaTypHoro pexunma akennyataumm (MoCTosH-
HOro, HU3KOTEeMMNepaTypHOro, KOHAEHCALMOHHOr0), Nnepenaga TemneparTyp Ten-
noHocutens. 34ecb TakXXe YHTEeHbl MOTEPU SHEPTUM NPY ee Nepegade oT NPon3-
BOAMTENS K 30aHWI0, Hanpumep, B TEMOCETSX.
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AKKYMYNMpoBaHWe 3HEPrmn yYMTbIBAIOT TOSIbKO B BOASHBLIX CUCTEMax oTonse-
HUSA 1 ropsiyero BOAOCHaGXeHUA. [na akKyMynALMOHHOIrO 1 NPSIMOro 351eKTPo-
OTOMJIEHUSI HAKOMSMIEHNE SHEPrUM B CTPOUTESNbHBIX KOHCTPYKLUMSX He TpebyeT
[OOMONHUTENBHOW SHEPIUK, TO eCTb Y4UTbIBAETCA KO duLmMeHToMm, pasHbiM 0,0.

Mpy pacnpegeneHnn 3HeEpPrum y4nTbIBaKOT €e NoTepun B Hacocax (perynvpye-
MbIX W HEPErynMpyembix) a Takxe B rOPU30HTalbHbIX U BEPTMKANbHbIX TPY-
60npoBoJax BHYTPW M 3a npefenamv TEnnoBoW 060MOYKM 30aHUSE C YYETOM
Temneparypbl TensoHocutens. [na cuctem anekTpooTornsieHns oHn pasHbl 0,0,

MoTepu npu nepepaye sHeprum
Ha ropsyee BofocHabxerne Qg d
I ¢ Tennonotpe6nexne
BO, OCHaéoiz:sg Qrw Quw ropatero
A ¢ BO[OCHAOXeHUs
MoTepu Npu nepepaye
SHEpPrun Ha BEHTUNALNIO
Qg,d,ce
¢ Qnw
BeHTunauus Qu *
QnL
¥ Tennonotpe6neHne
T Qn oTonneHns
Ortonnexve QhH
QH ¢
lMoTepu Npu nepepaye sHeprum
Ha oTonnexue Qgs,dce Qn=Qn Tw+Qn 1 +Qn H
MepBuyHas NHXeHepHble cuctembl MoTpebutenn
JHeprusa

Puc. 6. QHepreTnyeckuit 6anaHc oToMMeHUs), BEHTUASLMM U FOpsiYero BoJOCHaGXEH!S 3aaHus:

Qrw, QL 1 QH - rofoBble 3aTpaThl TENOTHI COOTBETCTBEHHO HA ropsyee BOAOCHAGKeHWE, BEHTUNALMIO
1 otonnexue; Quw - ropoBasi MOTPEGHOCTb TEMNOTbl Ha ropsiyee BogocHabxeHue; Qn - roposas
noTpe6HOCTb TennoTbl Ha otonnexne; Qnrw, QnL ¥ QhH - AONS B rOAOBO NOTPEBHOCTU TENMOTHI Ha
OTOMNEHe TEMONOCTYNNEHNA COOTBETCTBEHHO OT CUCTEM FOPSYEro BOAOCHAGKEHUS, BEHTUNALMM 1
otonnenust; Qgsdce - TOAOBbIE SHEPronoTepu COOTBETCTBEHHO MHAEKCAM Ha MpON3BOACTBO,
aKKyMynupoBaHve, pacnipegenerue 1 nepegady TensoThl

T.K. TENSIOTa OT HarpeBaTesbHbIX Kabenemn NnocTynaeT HeNoOCPeACTBEHHO B 060r-
peBaeMoe nomeLLeHne. YUnTbIBaeTCs TakxKe Ternsosas 3Heprus Tpyoonposoos
1 BOAbl ropsivero BofocHabXeHus, NocTynaooLLas B noMmeLleHve (CMm. puc. 6).

MoTepw Npu nepegade SHepPrum NOTPEOUTENIO YHUTBLIBAKOT MO TUMY NPUMEHS-
eMbIX OTONUTENbHbIX MPUOOPOB N YPOBHIO MX aBTOMATUYECKOro perynmposa-
Hus. MpenmyLlecTBa perynmpoBaHnst CUCTEM 3NIEKTPOOTOMNSIEHNSA CM. B Tabs. 1.

[MoTepun aHeprumn y noTpedbuTens paspenstoT Ha NoTepu CUCTEMON ropsYero
BOAOCHA6XXEHWSA 1 COBOKYIMHbIE MOTEPU B CUCTEMAX OTOMSIEHUS U BEHTUMNSALMN.
CnepnyeT Takxe OTMETUTb, YTO A1l CUCTEM ropsHero BOLOCHAGXEHNA N BEHTU-
nAunn paccmoTtpeHa 3(EKTUBHOCTb MPUMEHEHNA TEMOBbIX HACOCOB, COJ-
HEYHbIX KOMNEKTOPOB, PEreHepPaTopoB.

MokasaTenu conoctaeneHnss CUCTEM MPUBEAEHbI K OOLLUMM YCIOBUSM, Npeg-
cTaBfieHHbIM B Tabn. 8. TemnepaTtypHble napameTpbl BHYTPU 30aHUS Y Ha4Yano
OTOMUTESIbHOMO Nepuoja BrofiHE CPaBHMMbI C YCnoBuaMK B YKpanHe. BepxHue
3Ha4YeHns1 paccMaTpyBaemMoro guanasoHa Tpebyembix yaesbHbIX TEMNSOBbIX Har-
PY3KOK 34aHWI COM3MEPVMbI C KOHTPOJbHLIMM YAENbHbIMU NoKa3atensiMm ans
Il v IV TemnepaTypHbIX 30H YKpauHbl. B Lienom a1 nokasatenu y Hac npumep-
HO B 2...2,5 pasa Bblille. 3aBbilleHa Y HaC TakXe 1 KpaTHOCTb BO3[yX006MeHa
B 1,0/0,4 = 2,5 pasa, nosbiLlaloLLas TEMNONOTEPN C yAaNSeMbIM BEHTUNALMOH-
HbIM BO3OYyXOM. HeCMOTps Ha ykasaHHble pasnnyus, HopmMaTtus [2], ¢ He3Ha4u-
TenbHOM [opaboTKOM, MOXET OblTb afjanTUpoBaH ANA YCNoBUA YKpauHbl, U
CTaTb OCHOBOW TEXHWUKO-9KOHOMMYECKOrO COMOCTaBMNEHUSI MHXEHEPHbIX CUCTEM
30aHWI NpY BbIGOPE MPOEKTHbIX PELLUeHNn N 3HepreTudeckom ayamte. OH nos-
BONUT TaKXe COCTaBUTb OOLLEe MHEHME CNeumnannucToB 1 noTpebutenen o6 ad-
heKTVBHOCTU Pa3nnyHbIX CUCTEM B LIESIOM U €€ 31eMEHTOB B HaCTHOCTH.

Ta6bnuua 8.  paHWYHbIe YCOBWS COMOCTABIIEHNS! UHXXEHEPHBIX CUCTEM 3LaHMS

Mapametp 3HaueHvie

CpepHss BHYTPeHHsIsS TeMrnepaTypa BO3ayxa B 3AaHun 19°C

YaenbHoe Tpebyemoe TennonoTpedneHne CUCTEMON ropsyero

2
BOAOCHAGXKEHNS 12,5 kBTx4/(m°rop)

KpaTtHocTb BO3gyxo06MeHa 0,447
[paHn4Has TemnepaTtypa OTONUTENIbHOro Nepuoaa 10 °C
[MpoOomKNTENBHOCTL OTOMUTENBHOIO Nepuoaa 185 gHen

Tpebyemas yaernbHas Tennosas Harpyska sgaHus 40...90 KBTxw/(merop)

(oTonneHve 1 BeHTUNAUMS) qj,

B pacuyeTtax Bce ygenbHble nokasaTenu TENOBOW SHEPTUM q NPUBEAEHbI K
YCNOBHOW MonesHon otanameaemMon niowaan 3aaHusa Ay, M?, onpenensaemon
no copmyre:

Ay =032V,

roe V, — BHYTPeHHWUIA 06beM 3[aHWs, OrpaHNYeHHbIN ero TennonepeatoLLmMm
NMOBEPXHOCTAMMU (TEMNSIOBON 060N0OHKOWM), M°.
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[MprMeHeHne ycnoBHoOM oTannvMeBaemMon nioLiann no3BoniseT OCyLLEeCTBAATb
pacyeTbl 3HEPreTnYecKor ahPEeKTUBHOCTM CUCTEM MO yAerNbHbIM NnokKasarensam
TENMOBOro MoToKa, a TakXke COMOCTaBMATb UX MeXAy COOOM, HE3aBMCUMO OT
MEXAY3TaXXHOW BbICOTbI 3AaHWUNA.

B koHe4YHOM uTOre onpeaeneHne nepsnyHoii sHeprum Q,, kBTxu/rop, not-
pebnseMon UHXEeHEePHbIMU CUCTEMAMU 30aHWNIA, CBOAUTCS K NPOCTON hopmyre:

Qp = ep(qh + th)AN = ep(qh +125)Ay,

roe e,— KO3(hhUUMEHT 3aTpaT NepBU4HON 3Hepruy; g, — Tpebyemas yaenbHas
TennoBas Harpyska 3gaHus (OTOnfneHue u BeHTunaums), KBTxdy/(m?rog); qy, —
yOenbHbIM TpebyeMbli nokasartesib pacxofa TensoTbl Ha ropsyvee BogocHabXe-
Hue, KBTx4/(M? rog); Ay — nonesHas otannnsaemas nnollanb 3gaHns, M2,

TpebyeMble nokasaTesin TENIOBOro NoToKa g, 1 g, — HOpMaTMBHbIE NoKasa-
Tenu, KOTopble OOSMKHbI ObiTb 06ecneyeHbl y notTpebuTens. AHanorom q, B yK-
panHcKom HopmaTuBe [48] ABnseTcs nokasartenb YAenbHOro TeMNoBOro NoToKa
ANs OTONAEHUS XWUIbIX N 0OLLECTBEHHbIX 34aHWIA, ONpeaensemMblvi TennonoTeps-
MK 3aaHus. [osTomy pganee no TekCTy Q;, — YAEmNbHble TEMnonoTepyn 3aaHus.
YoenbHbin TpebyeMbii MokasaTtesib pacxoa TennoThbl Ha ropsyee BOOoCHabXe-
HWe @, , COrNacHO eBPOMNEeNCKMM HopMaMm, NPUHAT paBHbIM 12,5 KBTx4/(M?roa)
13 pacyeta 23 n/(4enxpeHb) ¢ Temnepatypoit 50 °C, 4To B HECKOSIbKO pa3 60s1b-
LUe, Y4eM Y Hac.

ConocTasneHve NPOeKTHbIX PELUeHW 3aHNa NpU Pasnnu4HON CTeNneHn Ten-
N03aLLMTHI OCYLLIECTBIISIOT MO NOTPetnsemMo nepeu4Hon aHeprum Q,. Mpu oau-
HaKoOBOW Tenno3awmte, HO PasnnyHbIX BapuaHTaxX WHXEHEPHbIX CUCTEM, ero
AOCTATO4HO BbIMOMHATL MO KOIMPULMEHTY 3aTPaT NepBUHHON 3HEprum e, T.K.
YAesbHble TennonoTepu 3aaHua q, B 3TOM Cly4ae OCTaloTCA MOCTOSAHHBIMU.

B ykasaHHOM HopMaTvBe NPMMEHEeHO TpY BapuaHTa pacHeToB — no opmy-
nam, no Taénuuam ¢ ycpegHeHHbIMU nokasaTtensamMm 1 no rpaduvkam. [ns onpe-
JeneHns 06nacTv NPUMEHEHNS ANEKTPUYECKUX CUCTEM OTOMMEHUSA N NX TEXHU-
KO-9KOHOMWYECKOM COMOCTAaBMNEHNM C TPAANLMOHHBIMU CUCTEMAMWN HarNsSAHbIM
ABNAETCA TPETUA BapuaHT, KOTOPbIA MpeacTaBfieH B MOCRedyoLwmx NyHKTax
(3.7.1...3.7.6) panHoro nogpaspena. NpMMeHeHue MosyYeHHbIX pe3ynbTaToB
Ans ycnosumn YKpauHbl ocyLlecTsnieHo B n.p. 3.8.

EBponevickasi MeTOANKA TEXHUKO-3KOHOMUYECKOro CPaBHEHUsI UHXe-
HepHoro o6opynoBaHusi 34aHnii OCHoBaHa Ha COBMECTHOM pacCMOTPeHUN
CUCTEM OTOIJIEHUS], BEHTUJISIUNMN U ropsiHero BOLOCHAa6XEHUS C yHETOM UX
OCHOBHbIX KOHCTPYKTUBHbIX OCOGEHHOCTEMN.

OnpepernsioWnm KpUTepueM OLIeHKU HHXXeHepHbIX CUCTEM 3h[aHus
AABNISIETCS NOTPe6IIeHNe NepBUYHON SHEPTUM.

EBponevickasi MeToANKa TEXHUKO-3KOHOMUYECKOro CPaBHEHUsI UHXe-
HepHoro o6opyaoBaHus 34aHNI MOXET 6bITb afjanTuposaHa Ansi YKpanHbl
C y4eToM [OJIN aTOMHOUN 3HEPreTUKN B IHEeProcUCTeMe CTPaHbl.

3.7.1. BoasiHble cucTeMbl OTOMJIEHUS C LIeHTPann30oBaHHbIM
TenJsiocHab)xeHuem

OHepreTuyeckre nokasarenn 3gaHnii C cucTemaMm eCTECTBEHHOW BEHTUNA-
LMK, LEHTPanM30BaHHOMO BOASAHOIrO OTOMMEHUS U FOpsSHero BOAJOCHAGXEHWs
(tabn. 9), npeactaeneHsl B Tabn. 10 1 11, a Takxe Ha puc. 7 1 8. dnarpammbl 1
TabnmLbl No hopmMe, COAEPXKAHUIO U 0HEPEOHOCTU pa3MeLLEeHNA COOTBETCTBYIOT
HopmatuBy [2]. OTnnymem pacyeToB SBMASETCA NULLIb YYUTbIBAEMAas [0S TENso-
notepb B Tensniocetn. OHa npuHsaTa paBHon 10 % OT CyMMapHOW TEMNSIOBOM Har-
PY3KM Ha OTOMMEHNE 1 ropsdee BogocHabxXeHve. [ns ycrnosuii YKpauHbel 9TU au-
arpamMmbl 1 TabnuLbl ABMSIOTCA naeanoMm, K KoTOpoMy CriegyeT CTPeMUTLEA. Tem
He MeHee, BO3bMEM WX ANs AaNbHENLLEro CPpaBHEHUS C 3MEKTPOOTOMNEHMEM,
Jabbl n3bexarb HapekaHWii B NpeaB3aToCcTn. PeanbHble SHepreTnyeckmne noka-
3aTenm pacCMOTPEHHbIX MHXEHEPHbIX CUCTEM 34aHWI B YKpavHe NuLLb No noTe-
psIM B TENJSIOCETAX MOXHO CMENO 3aBbllaTh, Kak MUHUMYM, Ha 10...15 %.

XapakTepucTMkn paccmaTpvBaemMolr BOOSHOW CUCTEMbl OTOMMEHUs npen-
cTaBneHbl B Tabn. 9. CxeMHoe peLleHne CUCTEMbI OTOMMEHUS HE UMEET 3Hauye-
HMa. CrnctemMa MOXeT 6biTb BEPTUKANIBHOW MO0 rOPU3OHTasIbHOM, OOHOTPYO6-
HOW Nn60 OBYXTPYOHON, C BEPXHEN NGO C HYXKHEN Pa3BOOKOWM MarncrpabHbIX
Tpy6onpoBoaoB. Ho, pacnpenenntenbHble ropu3oHTanbHbIe Tpyb6onposoabl, B
OTNMYME OT BEPTUKasbHbIX, AOMKHbI ObiTb PACNONOXEHbI BHE Npeaenos oTan-
nmBaemMon 06O0SI0YKM 3[aHUs — B HeoTannMBaeMblX noAaBanax, TEXHUHECKUX
aTaxax, Yyepgakax... Cucrtema ropsHero BOGOCHaOXEHWS NPUHATA C LMPKYns-
umen. CnegyeT OTMETUTL, YTO ANS EBPONENCKMNX 30aHUIA XapaKTepHbl CUCTEMbI
C UMPKYNAUMOHHBIM TPyOOMNpPOBOAOM Ha KaXAblI CTOSIK, B TO BPEMS KaK Yy Hac
WHOra OH MOXET 06beAMHATb HECKONbKO CTOAKOB. Kpome Toro, B nocrnegHune
rogpl, AN COKpaLLeHUs SHepronoTepb NPy LMPKYNAUMM ropsyert Bogbl Havanu
yCTaHaBnMBaTb Ha LMPKYIALMOHHBIX TPY6ONpoBOAax TepMOPErynsTopbl, YTO
He oTpaxkeHo B HopMe [2]. CucTemMa BEHTUNAUMM — eCTECTBEHHAA C OpraHv3a-
umen ypaneHus Bo3gyxa Yepes KaHasbl U3 BEPXHEN 30Hbl MOMELLEHUIA.

Ta6bnuua 9. XapakTepucTUKN aNEMEHTOB UHXEHEPHbIX CUCTEM 3[aHUSA

nepepa4a: papmatopbl ¢ Tepmoperynatopamu 2K;
aKKyMmynmpoBaHue: OTCYTCTBYET;
pacripeferneHve;  pacyeTHbI Nnepenag Temnepatyp TennoHocutens — 90/70 °C;
pacnpefenuTenbHble ropu3oHTasnbHble TPYGONPOBOAbI BHE

OTtonnexue: o .
TennoBon OGONOYKM  3[aHWsA;  pacnpepenuTenbHble
BepTMKanbHble Tpy6onpoBoAbl BHYTPU TENIOBOW 060MN0YKM
3[aHus; perynmpyemsiii Hacoc;
MPOU3BOACTBO:  KOT/bl C MOCTOSIHHBIM TEMMNEPATYPHBLIM PEXMMOM
Fopsiuee aKKyMynupoBaHue: OTCYyTCTBYET;
Bo;:pto pacripegeneHve; pacnpefenutenbHble rOpu3oHTanbHble TPy6ONpoBOAbI
BHE Tens0BOW 060M04KN 30aHNS; C peLmpKynsaumnen;
CHabXeHue: 2 peumpkynsy

npon3BoA4cTBO.;  KOT/bl C MOCTOAAHHBIM TeMnepaTypHbIM PEXUMOM

nepega4a:  OTCYTCTBYET;
BeHTuUnaumsa: = pacripegesieHne:  ecTeCTBEHHOE;
MPOU3BOACTBO:  OTCYTCTBYET
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Pe3ynsTatom pacyeToB MO cXeme Ha puc. 6 ABnATCA KO UUMEHTbI 3aT-
paT nepeu4HON dHEPrun e,, NpeacTassieHHble B Tabn. 10, KOTOpbIe UCMOSb3Y-
10T [J151 OKOHYATENbHOro onpefesieHnst NoTPeIAeMON NepBUYHON 3Heprum Q,,.
KoadhpuumeHTbl e, nomyyeHbl ¢ y4eToM KOo3(hhULMEHTOB Mpeobpa3oBaHus
3HEPrUU MPUMEHAEMbIX I3HEPrOHOCUTESIEN B MEPBUYHYIO SHEPruto. [ns aHeprum
NMPUPOAHOro rasa, nepegaBaemon TenOHOCUTENO-BOAE CUCTEM OTOMEHNS U
ropsiiyero BOOOCHabxeHus, — 1,1; ana anekTposaHeprum, noTpebnsaemMon Hacoca-
MW, CPeAcTBaMu aBTOMATUKM... 3TUX cucteMm, — 3,0. 34ecb He yyuTbiBanmuCh
OCOBEHHOCTU 3HEPreTUHECKON CUCTEMBI YKpanHbl, pacCMOTpeHHble B N. 3.4.1.

3,4

3,2

& \\ —  Qh = 40xBTx4/(M2rog);

§ 30 (N — —— = (h=50kBTx4/(M2rop);

§‘ AN — — = = Qh=60kBTx4/(M2rog);

s 238 AN N | [ T TT1T7T1700 =eme = gh = 70kBTx4/(M2rog);

g 0p K N\ \\ — = (= 80KBTX4/(M2rog);
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MonesHas otannmsaemas nnowagb 3aaHus Ay, M2

Puc. 7. 3aB1CUMOCTb KO3h(pULMEHTA 3aTPAT NEPBUYHON SHEPTUM OT XapakTEPUCTUK 30aHus

Ta6nuua 10. KoadhpuLmeHT 3aTpat nepeU4HON dHeprum e,
VienbHble MonesHas oTannvMBaemas nnowlanb 3naHus Ay, M?
rennionotepu |4, ‘ 150 ‘ 200 ‘ 300 ‘ 500 ‘ 750 ‘1000 ‘ 1500 ‘ 2500 ‘ 5000 ‘10000
3paHus g,
KBTxu/(m*ron) KoathhnumeHT 3aTpaT neperyHON 3Heprin e,
40 317 | 2,74 | 252 | 2,31 [ 2,09 | 2,00 | 1,94 [ 1,93 | 1,81 | 1,75 | 1,72
50 293 | 256|237 218|199 [ 192 | 1,88 | 1,85 | 1,75 | 1,69 | 1,67
60 275|243 | 226 | 210 | 1,92 | 1,85 | 1,82 [ 1,79 | 1,70 | 1,65 | 1,63
70 262 | 233|218 | 203|187 | 181|178 | 174|166 | 1,62 | 1,60
80 252 | 225|211 [ 197 [ 1,83 | 1,77 [ 1,74 | 1,71 | 1,63 | 1,59 | 1,58
90 2,44 | 219 | 2,06 | 1,93 | 1,79 | 1,74 | 1,71 | 168 | 1,61 | 1,57 | 1,56

pacuryeckomy npeacraeneHunto Taén. 10 COOTBETCTBYET pUC. 7, MO KOTOPO-
My MPOCNEXMBAKOTCA 06LLME 3aKOHOMEPHOCTU N3MEHEHNA Ko3ddumLmeHTa 3aT-
pat NepBU4HON 3HEPTWKM e, OT YAeSbHbIX TENIONoTepb g, 34aHWs U ero nones-
HOM oTannunsaemMon nnowaan A, . XapakTepHon 4epTor LEeHTpanM3oBaHHOro
TENOCHa6XEeHUA ABNSETCS HENMHENHOCTb N3MEHEHNsT KO3dhdmLMeHTa 3aTpaT
NepBUYHOM 3HEPrUM OT MNONE3HOW oTannMeaemMon nnowaan. Yem mMeHbLue nno-
waab 30aHusi, TeM MEHee 9KOHOMUYHbI 1 6051ee 9KOMOrMYECKN OnacHbl SBMS-
IOTCS €r0 UHXEHEPHbIE CUCTEMBI.

O HEKTUBHOCTL MCMONMb30BAHUS LIEHTPaNIM30BAHHOIO TeEMOCHa6XeHUs
BO3pacTaeT C YBENMYEHMEM MOME3HOW oTannneaemon niaowaan 3gaHus. Ko-
3(PPULMEHT 3aTpaT NepBMHHON 3HEprUn e, (Tabs. 10) nnaeHo (pUc. 7) yMeHb-
waetcsa ot 3,17/1,72 = 1,84 pasa onsa 30aHuin C HAMMEHBLLLVMMU TEMNSIONOTEPSAMUI
o 2,44/1,56 = 1,56 pa3a ona 3gaHuii ¢ HaMboNbLIMMK TENNONOTEPSAMU B pac-
cmatpuBaemom guanasoHe. Mo mepe yTenneHns 3gaHui KoaphuumeHT aTpat
NnepBUYHONM 3Heprum (puc. 7) paBHOMEPHO yBeNM4MBaeTCs Npyv paBHOMEPHOM
YMEHbLUEHMW YAENbHbIX TEMMOBLIX 3aTpat 3aaHus (puc. 8). MNpu aTom Bo3pac-
TaeT Jons yoesbHbIX OOMOMHUTESNbHBIX 3aTpaT SHEPrUM B OOLLIMX SHEpPreTnyec-
KMX 3aTpartax 34aHus.

PesynetaThl Ta6n. 10 nony4eHbl HA OCHOBaHWUW yAENbHbIX 3HEPreTUYeCKMX
3aTpart 3gaHui, npuBedeHHbIX B Tabn. 11. YaenbHble aHepreTu4eckme 3arpa-
Tbl 34aHUSA COCTOAT U3 yAesibHbIX AOMOMHUTESNbHbIX 3aTpaT SHEePrun Que g U
yAeNbHbIX 3aTpat TensoBOW 9HEPTUN Qe . 3aTpaThbl gy g 0OYCNOBMEHbI He-
NOCPEACTBEHHBIMW 3aTpaTamMu 3M1IEKTPO3HEPTMM Ha paboTy o6opynoBaHUS
(HacocoB 1 KOTMOB) CUCTEM OTOMJIEHUSA U FOPAYEro BOLOCHAOXEHUSA 3AaHUS.
3aTpatbl Qe g ONpPenensioT HEMOCPEACTBEHHbIN pacxos TENOBOW 3Heprum
Ha CMCTEMbI OTOMNJSIEHUS U ropsaYero BOAOCHa6XeHns 3naHus. Mpaduryeckomy
npepcTaeneHnio Tabn. 11 cooTBeTCcTBYET pUC. 8, MO KOTOPOMY MPOCIIEXMBa-
I0TCSA 06LLME 3aKOHOMEPHOCTU U3MEHEHUS YAENbHbIX 3aTpaT TEMSIOBOWN SHEp-
TUN Qe £ OT YAENbHLIX TENNONOTepb g, 34aHWSA 1 ero Nones3Hon otannusae-
MoW nnowagn A, . 3a4acTylo COrnocTaBfieHNe CUCTeM OTOMMEHUS OCYLLEeCT-
BNAIOT NO 3aTpaTam TEN0BOM NGO 3N1IEKTPUHECKON SHEPIM HENOCPELCTBEH-
HO y noTpeéuTens, paBHbIM YAeNbHbIM TEMNOMNOTEePAM 34aHUS (). ITO OoLu-
60YHbIN Noaxon, MOCKONbKY ANA KOMMeHcauun TensaonoTepb 3AaHus C LieH-
TpanvM30BaHHbIM TEMIOCHAGXEHNEM UCXOAHble 3aTpaTtbl 3HEpPruM Bo3pacTa-
0T, MPUYEM HENMHENHO OT €ro oTanaMBaemMon nioLiaau, Yemy CBUOETENbC-
TBYIOT AaHHble Taén. 11 u puc. 8.

M3 npmBedeHHbIX Tabnuy, n rpacdukoB BUOHO, YTO AN ob6ecneyeHns Tpebye-
MbIX HOPMUPYEMbIX NokasaTenen y noTpebuTens KOHeYHbIe TENSIoBblE 3aTparthl
MOryT BO3pacTaTb B HECKOJSIbKO pa3, COOTBETCTBEHHO YBENMYMBas 3aTpaThbl nep-
BUYHOM 3Heprun. Tak, ecnv Ana 3gadus nnowagsto Ay = 100 m? (tabn. 11) ¢
yAenbHbIMK TennonotepsMm q, = 40 kBTxy/(m?rog) v yaensHbiM TpebyembiM Ten-
nonotpebneHnemM Ha ropsdee BogocHabxeHue q,, = 12,5 KBTx4/(M*roa) Heobxo-
OMMO g, +qy, = 40 + 12,5 = 52,5 KBTx4/(M°rof), TO B KOHEYHOM UTOre crepyeT
3aTpatuTb NepBUYHON 3Heprum — 128,16x1,1x1,1 = 155,1 kBtx4/(m?ron), roe
1,1 — notepu B Tennocet n 1,1 — KOIPPULMEHT Npeobpa3oBaHUA IHEPrUn
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Puc. 8. 3aBMCMMOCTb TEMOBbIX 3aTpaT 3aHUs OT TENJONOTEPb W OTaNIMBaeMOoi MoLLaam

Ta6bnuua 11. VaenbHble 3HepreTnyeckme 3atpartbl 34aHus

MoneaHas oTannmeaemas niowafb 3aaHus Ay, M?

VienbHbie 100 ‘ 150 ‘ 200 ‘ 300 ‘ 500 ‘ 750 ‘1000 ‘ 1500 ‘ 2500 ‘ 5000 ‘10000
TennonoTtepu
30annA gy,
kBrxu/(mfrom) | 392 ‘ 2,84 ‘ 2,31 ‘ 1,75 ‘ 1,27 ‘ 1,02 ‘ 0,87 ‘ 0,72 ‘ 0,59 ‘ 0,46 ‘ 0,38

YoenbHble JOMONHATENbHbIE 3aTPaThl HEPrun Gy -, KBTx4/(M?rop)

VaernbHble 3aTpathl TENNOBOW SHEPIUN qye £, KBTx4/(M?rof)

40 128,16/111,83/104,20| 95,81 | 87,67 | 84,31 | 82,18 | 79,68 | 77,07 | 74,87 | 73,54
50 141,50(125,13|117,20(108,50| 99,86 | 96,41 | 94,18 | 93,64 | 88,68 | 86,27 | 85,39
60 155,32(138,43/130,20{121,20/112,07/108,51|106,18|103,30(100,30| 97,67 | 96,79
70 169,10(151,73/143,20{133,90(124,27|120,61|118,18{115,10/110,90|109,07|108,19
80 182,90(165,03/156,20(146,60(136,47|132,71|130,18|126,90(123,50|120,47|119,59
90 196,70(178,33/169,20(159,30(148,67|144,81|142,18|138,70(135,10|131,87|130,99

CXKMraemoro rasa [Ansi Harpeea TEeMNNOHOCUTENS-BOAbI B MEPBUYHHYIO SHEPTUIO.
K atomy cnepyet eLwé pno6aBuTb yaefibHble OOMOSHUTENbHbIE 3aTpaTtbl dMeK-
TPO3HEPrumn Ha paboTy HACOCOB Gy £ = 3,92 KBTx4/(M? rod), KOTOpbIE C y4eTOM

koahduumeHTa npeodbpasoBaHNs B NEPBUYHYIO SHEPTUIO, paBHOro 3, 6yayT 9K-
BMBaleHTHbl 3aTpatam — 3,92x3=11,7 kBtx4/(m? rog). CymmapHble yaenbHble
3aTpaTtbl NepBU4HOM 3Heprum coctasaT 155,1 + 11,7 = 166,8 kBtxy/(m? rog).
CooTHeca ux K TpebyeMbiM 3aTpaTam TEmnsioBOW 3HEpruv, Oonpegensior
KO3(hPULMEHT 3aTpaTt nepBU4HOM 3Heprum 166,9/52,5 = 3,17 (tabn. 10). 310
03Ha4yaeT, BO CKOMbKO pa3 OTNN4YaloTCs 3aTpaTbl MEPBUYHON 3HEPrun B BUAE
CXXUraemoro rasa rno cpaBHEHMIO C TpebyeMbIMU 3aTpaTtamMm TENSIOBOW SHEPrnm
y notpebutens. KoHeuHble 3aTpaTbl MEPBUYHOW IHEpPrumM COCTaBAT
Q, = €,(qp +qp)Ay = 3,17(40 + 12,5)100 = 16,64 MBTx4/rog.

KoachchuymeHT 3aTpat nepBU1HON 3HEPrumn e » B 3AaHNSAX C BOAAHbIMMN
cuctemamu, roJslyHaroLMy 3HEPruio OT TernoceTr, U3MeHsIeTcs1 B Ana-
nasoHe ot 1,56 go 3,17. 3T 3Ha4YeHUs1 NOKa3bIBalOT BO CKOJIbKO pa3 3arT-
patbl 3Hepruun Bbille OT TpebyeMbiX rokKas3aresiedi TensionoTpeébneHus y
norpeé6urens.

C y4eToM COCTOSIHUSI TEMJIOCETEN U U3HOLLUEHHOCTU KOTEJIbHOro 060-
pyAoBaHus B YKpanHe KOaghULNEHT 3aTpaT nepBUYHON 3HEPrum NpPeBbI-
waert yKasaHHble 3Ha4YeHUs1, KaKk MUHUMyM, Ha 10...15 %.

3.7.2. BogsiHble cucTeMbl OTOMJIEHUs € TernsioobecnevyeHnem
OT KpPbILWHbIX KOTENIEH

OHepreTuyeckne nokasaTenu 30aHun C eCTECTBEHHOW BEHTUNAUMen u ¢
KPbILUHbIMW, BCTPOEHHBIMU IGO0 NPUCTPOEHHBIMU KOTENBbHAMMW A5 TENI0CHA6-
XEHWA CMCTEM BOASHOrO OTOMMEHUS W ropsiyero BOJOCHaGXeHus (Tabn. 12)
npepcTasneHsl B Tabn. 13 u 14, a Takxke Ha puc. 9 n 10.

B npumeHeHHOW MeToauMKe pacdeTa [2] ons 34aHusl C KPbILLHOW, BCTPOEHHOM
60 NPUCTPOEHHOW KOTESTbHEN Y4UTLIBAETCS SKOHOMUS TEMMOBOW SHEpruun rno

Ta6nuua 12. XapaKTepucTUKM 3NEMEHTOB UHXEHEPHBIX CUCTEM 34aHUS

nepepaya: pagmaTopbl ¢ Tepmoperynatopamm 2K;
aKKymyrnupoBaHue: OTCYTCTBYET,
pacripegeneHve:  pacyeTHbI nepenag TemMnepatyp TennoHocutens — 90/70 °C;
pacnpefenvTenbHble FOPU3oHTanbHbIE TPYGOMPOBOAbI BHE

OTtonnexwme: M .
TENNOBOV O0GOMOYKU 3[aHWs; pacrpefenuTeNibHble BepTU-
KanbHble TPy6ONpOBOAbl BHYTPW TENSOBOW 06OM0YKM 3Aa-
HVSI; perynmpyemblin Hacoc;
MPOM3BOACTBO:  KOT/Ibl HU3KOTEMMEPATYPHbIE
aKKyMynMpoBaHue:  KOCBEHHO HarpeBaeMmblii HAKOMUTESb BHE TEMIOBOW 0600HKM
Fopsyee 30aHus;
BOAO- pacrnipegeneHve:  pacrnpefenvTenbHble ropu3oHTasbHble TPYGOMNpPOBOAbI BHE
CHabXeHue: TENIOBOW 060M0YKM 3AaHUS; C PELIMPKYNALMEN;

rnpon3BoACcTBO.  KOT/bl C MOCTOAHHBIM TemMnepaTypHbIM PEXUMOM

rnepega4a: OTCYTCTBYET,
BeHTunauus: pacripegesieHue: eCTeCTBeHHOe,

rnpon3BogcTBo. OTCYTCTBYyeT
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MNonesHas otannMsaemas nnoLab 3aaHus Ay, M2

Puc. 9. 3aBucMOoCTb KoadhtuLyeHTa 3aTpaT NepBUYHO SHEPrUM OT XapaKTEPUCTUK 3[aHus

Ta6bnuua 13. KoadhpuueHT 3aTpar nepeB1MyHON aHeprum e,
VaenbHble MonesHas oTannveaemas nnowlagb 3aaHus A, m?

Tennoriotepu |44 ‘ 150 ‘ 200 ‘ 300 ‘ 500 ‘ 750 ‘1000 ‘ 1500 ‘ 2500 ‘ 5000 ‘10000

3paHua g,

KBTx4/(m°ron) KoadhcpuumeHT saTpat nepeun4Hoi sHeprim e,

40 245 | 216 | 201 | 1,84 | 1,72 | 166 | 1,61 | 1,59 | 1,55 | 1,53 | 1,50

50 226 | 201|189 | 175|164 | 1,59 | 1,55 | 1,53 | 1,49 | 1,47 | 1,46

60 212 191|180 | 1,68 | 1,58 | 1,54 | 1,50 | 1,48 | 1,45 | 1,44 | 1,42

70 2,07 | 1,83 | 1,73 | 1,62 | 1,54 | 1,50 | 1,47 | 1,45 | 1,41 | 1,41 | 1,40

80 1,94 | 1,77 | 1,68 | 1,60 | 1,561 | 1,47 | 1,44 | 1,42 | 1,40 | 1,38 | 1,38

90 1,87 | 1,72 | 1,64 | 1,55 | 1,48 | 1,45 | 1,42 | 1,40 | 1,38 | 1,37 | 1,36

CPaBHEHMIO CO 3OaHWEM, MOAKMIOYEHHbIM K TennoceTu (cMm. n. 3.7.1), 3a cyeT
NyYLIMX SHEPreTUHeCcKNX nokasaTenen HU3KoTeMnepaTypHbIX KOTIOB 1 OTCYTC-
TBMSA TeNNogrkaumMoHHbIX TPy6ONpoBOAOB 3a Npefenamun 3gaHus. B 1o xe Bpe-
MS HE3Ha4MTeNlbHO BO3PacTalT AOMOSIHUTESIbHbIE 9HEPronoTepu Ha KOCBEH-
HbIi MoJorpeB GaKOB-aKKYMYNATOPOB B CUCTEME ropsyero BOOOCHAGXEeHWS,
pacrnonaraembix BHe MpefesioB TEMOBOW 060M04KM 3aaHus (B nogBane, TEXHU-
YeCKOM aTaxe...). [locTuraemoe ymMeHbLLEeHNE NOTPEeONEHNs NEPBUYHON SHEp-
rmm Haxogutcst B gmanasoxe ot 100(1,56 — 1,36)/1,36 = 15 % po 100(3,17 —
—2,45)/3,17 = 23 %.
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lMoneaHas oTannueaeMas nioiagb 3faxus Ay, M2
Puc. 10. 3aBMUCMOCTb TEMIOBLIX 3aTpaT 3AaHUS OT TEMJONOTEPb W OTaNIMBaeMON NNoLLaam

Ta6bnuua 14. YoenbHble SHepreTudeckme 3atpaTthbl 34aHns

MonesHas oTannvBaemasi Nnowlanb 3naHns Ay, M2

VaenbHble 100 ‘ 150 ‘ 200 ‘ 300 ‘ 500 ‘ 750 ‘1000 ‘ 1500 ‘ 2500 ‘ 5000 ‘10000

Tennonotepu
30aHus gy,

KBTxw/(Mrom) | 4,03 ‘ 2,92 ‘ 2,38 ‘ 1,80 ‘ 1,31 ‘ 1,05 ‘ 0,90 ‘ 0,75 ‘ 0,62 ‘ 0,50 ‘ 0,42

YoenbHble JONONHUTENbHbIE 3aTpaThl SHEPTUN gy £, KBTx4/(M?rog)

YoenbHble 3aTpathl TEMMOBON SHEPruK gy, -, KBTx4/(M*rog)

40 106,32| 94,92 | 89,21 | 83,10 | 78,37 | 76,28 | 74,54 | 73,54 | 72,22 | 71,46 | 70,50
50 117,47|106,32|100,74| 94,29 | 89,46 | 87,39 | 85,54 | 84,64 | 83,13 | 82,36 | 81,83
60 128,97(117,72|112,03|105,50/100,58| 98,52 | 96,55 | 95,64 | 94,03 | 93,26 | 93,20
70 144,15|129,12|123,62|116,70|111,68/109,66|107,55|106,63|104,20|104,10{103,62
80 151,97|140,57|135,13|127,90(122,78|119,79|118,55|117,63|115,85|115,06|114,52
90 163,47(151,92|145,93|139,10(133,82|131,92|129,56|128,63|126,75|125,95|125,41

KoagppnumeHT 3atpat nepeu<HON dHeprnn e, B 3AaHNsIX C BOASIHbIMN
cucrTeMamu, MosTyHaroLUMm1 3HEPIUI0 OT KPbILLHOM, BCTPOEHHOM JIN60 npuc-
TPOEHHOUN KOTeJIbH!, HaxoAMUTCA B Anana3oHe ot 1,36 go 2,45, 4to ny4lue,
Yyem y 34aHUN C LeHTPasIm30BaHHbIM TerniocHabxeHunem Ha 15...23 %.
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3.7.3. dnekTpuyeckue cucTeMbl OTOMJIEHUS NMPSAMOro AeNCTBUA

OHepreTnyeckne nokasaTenu 30aHuin C edvHbIM 3HEepProHOCUTEeNnem-3nek-
TPUYECTBOM A1 CUCTEM OTOMNSIEHUSA, FOPAYEro BOAOCHAOXEHUA U BEHTUNALMMN
(Tabn. 15) npeactaeneHsbl B Tabn. 16 n 17, a Takxke Ha puc. 11 1 12,

Ta6nuua 15. XapakTepuUCTUKKN ANEMEHTOB MHXEHEPHbLIX CUCTEM 3[aHuA

nepega4a: HernocpefcTBEHHOe MpPeobpa3oBaHue 3NeKTPOIHEPTUM B
TennoBylo 3HEPrUIo;
OTonNeHune: | akKyMy/MpoBaHue: OTCYTCTBYET;
pacripefeneHve:  OTCYTCTBYET;
MPou3BOACTBO:  AELEHTPaNN30BaHHOE 3NEKTPOOTOMNEeHVe

Fopsuee aKkKyMynMpoBaHue:  3NeKTPONOAorpeBaeMblii 6ak HOYHOrO HaKOMIEeHs;
BOAO- pacripefeneHue:  OTCyTCTBYeT;
CHabXeHue: POM3BOACTBO.  KBAPTUPHbINA 3NIEKTPOHAarpeBaTenb

nepepa4a: OTCYTCTBYET;
pacnipegeneHve: 3abop BO3gyxa U3 NoMeLLeHni 6e3 OTAEeNbHOM PerynmpoBku,
HO C LeHTparnbHbIM NpeaperynmpoBaHnem B TENOBOM 060-
N04Ke 3[aHNs; LeHTpasibHoe YCTPOMCTBO Nodaqm 1 yaaneHums
BO3[yXa; KpaTHOCTb BO3OyXxoo6MeHa — 0,6 4'; LeHTpo6ex-
HbIA BEHTUNATOP;
npon3BoACTBO:  TEMSIOBOW HACOC C Nepefaqert TennoTbl B TEMMOBYK 060M0YKY
3[aHns; pereHepaums Tennotbl — 60 %

BeHTunsauus:

ConocTaBneHve AaHHbix B Tabn. 11 n 14 ¢ 17 nokasbiBaeT, 4TO yAesbHble
3artparbl TEMNSIOBOM 3HEPTUN B 3AaHUSX C 3NIEKTPOOTOMSIEHNEM NPAKTUYHECKN HE
3aBUCAT OT OTanIMBaeMon nroLlaaun. B Toxxe BpemMs OHU CYLLECTBEHHO HUXE,
YeM y 30aHUN C BOASAHLIMU CUCTEMaMU. Tak, MO CPaBHEHWIO CO 3AaHUSAMU C
LeHTPannM30BaHHbIM TEMNSIOCHAOXEHNEM YMEHbLLEHVE TennonoTpebnenns Ha-
xogutest B npepenax ot 130,99/67,44 = 1,94 pasza po 128,16/33,23 = 3,86 pas.
Mo cpaBHEHWIO CO 3aaHUSIMU C KPbILLHLIMW, @ Tak)Xe BCTPOEHHbIMU U NPUCTPO-
€HHbIMWN KoTenbHAMU — OT 125,44/67,44 = 1,85 pasa pgo 106,32/33,23 = 2,35
pa3. Takas ahEKTMBHOCTb 3MEKTPOOTOMNEHNA Bbi3BaHA, Mpexnae Bcero, oT-
CyTCTBMEM TPYOOMNPOBOAOB W, COOTBETCTBEHHO, SHEPronoTepb B HUX; 6Gonee
BbICOKMMM BO3MOXHOCTAMU TEPMOPEryNMpPOBaHNsA NOMeLLEeHnn (cm. Taén. 1);
HanMyMeM CUCTEeMbl pereHepauun TensoTbl yAansgemMoro BeHTUNALMOHHOro
BO34yXxa. 34ecb crefyeT OTMETUTb, YTO OOMOMHUTENBHOE CHUXKEHWE SHEProno-
Tepb C yaanseMbIM BEHTUNALUMOHHBIM BO34yXoM (cMm. n. 3.2.1 u n. 3.2.3) Hopma-
TUBOM [2] HE y4uTbIBaAETCS.

OCO06eHHOCTbLIO MOMYyYeHHbIX Pe3ynbTaToB A5 CUCTEM C pereHepaumen Ten-
NOTbl yaanseMoro Bo3ayxa sBASeTCs HapyLUeHe 04epeqHOCTN KPMBbIX, Xapak-
TEPU3YIOLLIMX KOIMULIMEHT 3aTpaT NepBU4HOM SHeprm e, (cpaBHmM puc. 11 ¢
puc. 7 n puc. 9). 3To NponcxoauT 1U3-3a BO3pacTaHWsa ponv pereHepaumm Ten-
NOTbI NPU yNyYLLEHUN TENNO3aLMUTHBIX CBONCTB 3aaHusa. OgHako B LiefioM Ta-
Kasi 0CO6EHHOCTb HECYLLIECTBEHHA, T.K. B paccMaTpuBaeMoM gmanasoHe Tensno-
noTepb ¥ OTannMBaeMoi Nowanmn 3naqus pasnu4ave B e, coctasnser =5 %
OTHOCUTENBLHOrO cpeHero 3Havenuns (2,13 + 1,93)/2 = 2,03.

XapakTepHON 4YepTor MOSHOW anekTpudurkaumm bbiTa ABMAAETCS pPaBHO-
MEpPHOCTb M3MEHEHUS yaeNbHbIX TEMSIOBbLIX 3aTpaT 34aHus (CM. KpUBble Ha
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MoneaHas oTannveaeMas nioLiaas snaHus Ay, M2

Puc. 11. 3aBucumocTb koadphuLmeHTa 3aTpaT NePBUYHON SHEPTUM OT XapaKTEPUCTUK 3haHns

Ta6nuua 16. KoadhprupeHT 3atpar nepeuyHomn aHeprume,
VaenbHble MonesHas oTannvBaemas nnowianb 3aaHus Ay, m?
Tennorotepn |44 ‘ 150 ‘ 200 ‘ 300 ‘ 500 ‘ 750 ‘1000 ‘ 1500 ‘ 2500 ‘ 5000 ‘10000
30aHnsa g,
KBTx4/(m*ron) KoadhcpuumeHT saTpat nepeun4Hoi sHeprum e,
40 2,09 | 2,07 | 2,05 | 2,04 | 2,03 | 2,02 | 2,01 | 1,99 | 1,99 | 1,99 | 1,98
50 2,02 | 201|199 | 198|197 | 197|196 | 1,95 | 1,94 | 1,94 | 1,93
60 2,02 | 201|199 | 198|198 | 197|196 | 1,96 | 1,95 | 1,95 | 1,94
70 2,04 | 2,03 | 2,02 | 2,01 | 2,01 | 2,00 | 2,00 | 1,99 | 1,98 | 1,98 | 1,97
80 2,08 | 2,06 | 2,05 | 2,05 | 2,05 | 2,04 | 2,04 | 2,03 | 2,02 | 2,02 | 2,02
90 213 [ 212 | 2,11 | 2,10 | 2,10 | 2,09 | 2,09 | 2,08 | 2,08 | 2,08 | 2,07

puc. 12 ¢ puc. 8 n 10). MprynHOM TOMy — JeLeHTpanu3auns OTONAEHUS U
ropsyero BOOOCHAGXEHWs, NPU KOTOPON XapaKTepucTUKn o60pynoBaHWUS
OCTalTCHA NOCTOSAHHBIMU. [MOCTOAHHBIMM OCTAKOTCH TakXe U yAernbHble [O-
MOMHUTENbHbIE 3aTpaTbl SHEPIUN G £ HA 3TO 060pyAoBaHMe (cM. Taén. 17
c Tabn. 11 n taén. 14).

Ocoboe BHUMaHWe 3acnyXuBatoT yAelfbHble 3aTpaTtbl TENJOBON 3HEpPruu
Qwe £, NPeacTaBnenHble B Tabn. 17. OHK, XOTS 1 BKMKOYAKOT 3aTpatkl Ha OTonM-
neHve 1 ropsiyee BOJOCHAOXeHMe, UMeOT MeHbLUNE 3Ha4YeHWs, YeM yaenbHble
TennonoTepu 3aaHnsa g, (CM. Kaxayto CTPOYKY Tabnuubl). Takas 3akoHoOMep-
HOCTb MPOMCXOAUT BCNEACTBME paboTbl BEHTUMALMOHHOrO pereHepartopa.
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MonesaHas oTannveaeMas nioLiaab 3paHus Ay, M2

Puc. 12. 3aBNCMMOCTb TENMOBbIX 3aTpar 3gaHua o1 TennonoTepb U oTannueaemo nnowaam

Ta6nuua 17. YOenbHble aHeprosaTpartkl 30aHus

MonesHasi oTannvBaemas nnowlanb 3naHns Ay, M2

VienbHbie 100 ‘ 150 ‘ 200 ‘ 300 ‘ 500 ‘ 750 ‘1000 ‘ 1500 ‘ 2500 ‘ 5000 ‘10000
Tennonotepun
30aHnA qp,
kBrxu/(mron) | 333 ‘ 3,33 ‘ 3,33 ‘ 3,33 ‘ 3,33 ‘ 3,33 ‘ 3,33 ‘ 3,33 ‘ 3,33 ‘ 3,33 ‘ 3,33

YpernbHble JOMONHUTESbHbIe 3aTpaThl SHEPrumn , KBTxu4/(M?rog,
HeE

YpenbHble 3aTpaThl TENIOBON 3HEPIUN gy -, KBTx4/(M?rop)

40 33,23 | 32,92 | 32,51 | 32,36 | 32,20 | 32,04 | 31,89 | 31,46 | 31,54 | 31,44 | 31,31
50 38,84 | 38,53 | 38,12 | 37,97 | 37,81 | 37,65 | 37,50 | 37,27 | 37,15 | 37,03 | 36,92
60 45,52 | 45,21 | 44,80 | 44,65 | 44,49 | 44,32 | 44,18 | 43,95 | 43,93 | 43,71 | 43,59
70 52,92 | 52,62 | 52,21 | 52,06 | 51,90 | 51,73 | 51,59 | 51,36 | 51,23 | 51,22 | 51,00
80 60,81 | 60,20 | 60,04 | 59,94 | 59,78 | 59,68 | 59,47 | 59,24 | 59,12 | 59,00 | 58,89
90 69,36 | 69,05 | 68,64 | 68,49 | 68,33 | 68,17 | 68,02 | 67,79 | 67,67 | 67,65 | 67,44

OH oT6UpaeT TeNNOTy OT yOAansieMoro BEHTUNISILMOHHOIO BO3adyxa M BO3Bpa-
LaeT ee o6paTHO B NMOMELLEHNE.

KoathdhmumeHT 3aTpaT NnepBMYHON SHEPrnm AN paccMaTpmMBaeMoro coveTa-
HUSI MHXXEHEPHbIX CUCTEM 34aHus HaxoauTcs B gvanasoHe 1,93...2,13. Ctonb
BbICOKME 3HA4€HWs NPy JOBOMNbHO HU3KMX YAENbHbIX 3aTpatax TEMoBON SHep-
rMn OOBACHAIOTCS TEM, YTO TakMe BUAbl TONMBA, Kak rad unm yronb, B NepBuY-
HOW 3Heprum yuntbiBaloTcs B [2] ¢ koadhumumeHTom 1,1, a anekTpoaHeprusa —
3,0. Ecnn npumeHnTb MeToauky [2] ans YKpauHbl, TO C y4ETOM 0 aTOMHbIX

CTaHUMI faHHble Tabn. 16 cnegyet YMHOXUTb HA NONPaBOYHbIN KOIPULNEHT
0,63 (c™m. n. 3.4.1). Ho, HeB3mpasa gaxe Ha 910, cpaBHeHue Tabn. 10 n 13 ¢ 16
nokasbiBaeT, YTO SHEPreTMyeckue rnokasaTenu paccmaTpyBaeMblX 3NEKTPo-
CUCTEM MNPV OMNPefeneHHOM COYeTaHMM NNoWaAen N HOPMaTMBHBIX YOENbHbIX
TENIonoTepb 30aHui CONOCTaBUMbI, a AN 34aHNA HEGONbLLOW NoLLaan Aaxe
nyyLUe, YeM y BOASAHbIX MHXEHEPHbIX cncTteM. OCO6EHHO OTHOCUTESIBHO CUCTEM
C LIeHTpann3oBaHHbIM TENIOCHAOXEHVEM.

Ecnu koadhprumMeHT ncnonb3oBaHus NepBUHHON SHEPTM NO Tabn. 16 Bbille,
Yyem B Ta6n. 10 unn 13, aT0 BOBCE HEe CBUAETENLCTBYET O HESKOHOMUYHOCTU
anekTpocucTeM. MOCKONbKY HOPMATUBOM [2] HE Y4YUTLIBAKOTCSA OOMOSIHUTENb-
Hble 9HEPrO3KOHOMMYHbIE (haKTOPbI, MPUCYLLME STUM CUCTEMAM, 1 cneumndmrKa
TEXHN4ECKOro COCTOSIHUA TEMNOCeTEN 1 3HeProobopyaoBaHus B YkpaunHe. Kpo-
Me TOro, peLuaroLlyt0 3KOHOMMUYECKYIO LIeNnecoobpasHOCTb MPUMEHEHUS Tex
U MHBIX CUCTEM POPMUPYIOT Tapudbl Ha 3HeproHocuTenu. B ocobeHHocTn —
Tapudbl Ha 3NeKTPO3Hepruo, anddepeHUMpoBaHHbIE MO Yacam CyTOK, KOTO-
pble YMEHbLUIAT CTOMMOCTb MEPBUYHON SHEPIUMN HA COOTBETCTBYIOLLMIA KO3(D-
dumumenT (cm. n. 3.4.1).

3atpatbl nepBUYHON 3HEPrumn y coYeTaHUs MHXEHEPHbIX 3JIEKTPOCUC-
TeM 34aHusi — MPSIMOro 3/1eKTPOOTONJIEHUS, aKKYMYJIAIUMOHHOIO ropsiyero
BO[OCHa6XeHUs1 N pereHepaTUBHOU BEHTUISILUMN — MeHbLUe Ao 50 % Ans
He6obLUMNX U Bbilwe 4o 30 % Ay 60/bLINX 34aHUA ¢ BOASHBIMU cucTeMa-
mu otonneHuns (napameTpbl TersioHocutesns 90/70), 4To B cpeaHeM fAenaet
UX 3HEepreTNn4yecku pasHbIMM.

HAns ycnosuii YKpanHel ¢ y4eToM [OJIN U Ce6eCTOMMOCTU 3JIeKTPOIHEp-
rmm, BbipabaTbiBaeMoON aTOMHbIMU CTaHUUAMMU, KOIhhULUMEeHT 3aTpar
nepBUYHON SHEPruv CUCTEMaMMN IJIEKTPOOTOI/IeHUs1 Mo meToauke [2],
cnepyet ymHoxartb Ha 0,63.

3.7.4. dneKTpuyeckue cuctemMbl OTOMJIEHUS
aKKYMYNSILLMOHHOIO AEeACTBUSA

OHepreTuyeckme nokasarenu 34aHuin ¢ akKyMynsaUunOHHbIM 3NIEKTPOOTON-
NEHNEM B COYETAHUWN C aKKYMYISALMOHHLIM FOpS4YMM BOOOCHAGXEHNEM U pe-
reHepaTuBHOW BeHTUNsaUuMen (Tabn. 18) npencrtaeneHbl B Tabn. 19 n 20, a
Takxe Ha puc. 13 n 14.

ConocTaBneHve pgaHHbIX Taén. 16 n 19 nogTeepXxpaeT, YTo kKoadhPUUNEHT
3aTpart NePBUYHON 3HEPrUM Y CUCTEM SNEKTPOOTOMNSIEHNS C aKKYMYSALNOHHbLIM
NPUHLMMOM AeNCTBUA HE3HAYUTENBHO BbILLE (MPUMEPHO Ha 8 %), 4em y cuctem
3MEKTPOOTOMMEHNSA MPAMOro AeNCTBUA. ITO BbI3BAHO pasnuyvem 3deKTnB-
HOCTU perynupoBaHus cuctem (cm. taon. 1).
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Ta6nuua 18. XapakTepucTMKM SNEMEHTOB UHXXEHEPHBIX CUCTEM 3[aHUS = : T ' — '
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;g =t < ~= .- YoenbHble 3aTpaThl TEMNOBOW 3HEPTUM Gye £, KBTx4Y/(M?rop)
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00 150 200 250 200 250 00 50 00 60 48,72 | 48,41 | 48,00 | 47,85 | 47,69 | 47,52 | 47,38 | 47,15 | 47,13 | 46,91 | 46,79
MonesHas oTan mBaeMas niowLamb 35aHus Ay, M2 70 56,12 | 55,82 | 55,41 | 55,26 | 55,10 | 54,93 | 54,79 | 54,56 | 54,43 | 54,42 | 54,20
Puc. 13. 3aBUCMMOCTb KOID(ULMEHTA 3aTPaT NEPBUYHOI SHEPIUN OT XapaKTEPUCTUK 3aaHus 80 64,01 | 63,40 | 63,24 | 63,14 | 63,08 | 62,88 | 62,67 | 62,44 | 62,32 | 62,20 | 62,09
20 72,56 | 72,25 | 71,84 | 71,69 | 71,53 | 70,37 | 71,22 | 70,99 | 70,87 | 70,85 | 70,64
Ta6nuua 19. KoadhhmumeHT 3aTpat nepBU4HON SHeprum e,

VoenbHble Moneanas oTannMBaemas NoWaKs 3aanNs Ay, M- HaxHble Tabn. 10, 13 1 19 cBMOETENLCTBYIOT O TOM, Y4TO CUCTEMbI aKKyMYIIs-
TennOnoTEPY 100 [ 120 [ 150 [ 170 [ 200 [ 250 | 300 [ 350 | 400 [ 450 | 500 LWMOHHOrO NpMHUMNA OedCTBUS BMOMHe PaBHO3MMEKTNBHbLI MO 3aTpaTtam nep-
Kéfaﬁ?ﬂz‘r’&) KoothVLVeHT 3aTpaT nepemHoi SHepril o BUYHOW 3HEpruM C BOAsSHLIMK CUCTEMaMu OTOMeHus. Hanpumep, cpefHee

X ~ 9

0 227 | 225 (223 (222 | 221 220 | 299 | 247 [ 2 1; 217 [ 216 MpeBbILLEHNE UCMONb30BaHNS NEPBUYHONM SHEPrnein No cpaBHEHUIO C BOASHbI-
0 2'18 2’16 2'14 2’13 2'13 2’12 2'11 2’10 2'10 2’09 2'08 MU cUCTEMAMM, MOTPEBGAAIOLLIMMM TEMSIOTY OT KPbILLIHOW KOTESbHM, COCTaBssAeT
s 316 212 212 (292 (291 T 230 1210 200 (200 (208 T 207 100(2,10 — 1,50)/2,10 = 30 %. OTO 3HA4YEHME BMOSHE PABHO3HAYHO pasHULE B
20 2’16 2’15 2’13 2’13 2’12 2’12 2’11 2’10 2’10 2’10 2’09 NPUHATBIX MPU CPABHEHUN HU3LLMX 3HAYEHWAX NOTEPb SHEPTUW AN BOASHbLIX U
’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ BbICLLUMX — OJIA1 3NEKTPUYECKMX CUCTEM OTOMJIEHMS, YTOObI n3bexaTb Hapeka-

80 2,18 | 2,16 | 2,16 | 2,16 | 2,16 | 2,15 | 2,14 | 2,13 | 2,13 | 2,12 | 2,12
% 2‘22 2’22 2‘20 2’19 2‘19 2’16 2‘18 2’17 2‘17 2’17 2‘16 HWIA B npea3aTocTn. PasHunua B 30 % sIBNSETCS HeCyLLeCTBEeHHOM, Tak Kak
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BrOJIHE MEepPeKpbIBAETCA NPerMyLLecTBaMmn 31EKTPOOTONMEHNs U HeJocTaTKa-
MU TEMNOSHEProcncTeMbl YKpanHbl, paCCMOTPEHHbIMU paHee. Tem 6oree, 4To
MHOrOCTaBOYHble Tapudbl HAa ANEKTPOIHEPIUIO, KAK MUHUMYM AOBYXCTaBOYHbIE,
YMEHbLLAOT CTOMMOCTb MepBuYHON aHeprum Ha 30 %.

KoaghchuumeHT 3aTpart nepBuYHON SHEPrun akKyMynaUUNOHHbIX CUCTEM
3J/1IeKTPOOTOMNIeHNS NNLLIb Ha 8 % BbilLe, HeM Y CUCTEM 3JIEKTPOOTOINIEHNs
npsiMoro ReVcTBus, U B CPEJHEM OBUHAKOB C KO3(hhULMEeHTOM AJ1s1 BOASI-
HbIX CUCTEM OTOIJIEHUS].

Ans ycnoBuii YkpanHbl KO3ghULNEHT 3aTtpar NepBUYHON IHEpPrum
CUCTEM 3JIEKTPOOTOIMJIEHUS], OnpeAesniseMbli no meroauke [2], cnepyer
yMHoXxartb Ha 0,63 (cm. n. 4.3.1).

3.7.5. Kom6uHupoBaHHbIE CUCTEMbI OTOMMIEHUS —
BOASIHbIE C LeHTPaNn30BaHHbIM TEMNJIOCHabXXeHuem
M anekTpuyeckune KabenbHble KOMOPTHOro
AorpeBa NomeLeHun

OHepreTvyeckMe nokasarenu 30aHuiA ¢ KOMOMHMPOBAHHBIMW CUCTEMaMM
OTOMNNeHNs (BOASHON Ha KOMMeHcauuio 75 % TennonoTepb U 3NeKTPUHECKOn
kabenbHOM HamnosnbHOM — Ha 25 % TennonoTtepsk) (Tabn. 21) npeacTaeneHsl B
Tabn. 22 n 23, a Takxke Ha puc. 151 16.

Ta6bnuua 21. XapaKTepUCTUKN SNIEMEHTOB MHXXEHEPHbIX CUCTEM 30aHNS
rnepepaya: papguatopamu ¢ TepmoperynsTopamu Ha 2K 1 oTgensHo pe-
rynMpyemMbIMU HamnomnbHbIMW NaHeNsMU C HarpeBaTeslbHbIM
anekTpokabenem;
akKymynmpoBaHue:  OTCYTCTBYET;
OTonnenve: pacrnipeferneHve;  pacyeTHbI nepenap TemnepaTyp TennoHocutens — 90/70 °C;
pacnpefenuTenbHble ropU3oHTaNbHble TPy6OMNpoBOAbl BHE
TENnoBon OBGOMOYKN 3AaHUSA; pacnpepenuTenbHble BepTu-
KanbHble TPY6ONpPOBO/bl BHYTPU TEMNNOBON 060M04KN 3AaHUS;
perynupyemblii Hacoc;
Mpon3BOACTBO:  KOTJbl C MOCTOSIHHLIM TEMMepaTypHbIM PEXUMOM
Fopsiuee aKkKymynmpoBaHue:  OTCYTCTBYET;
Bomo- pacripegenetume:  pacnpepienuTesibHble ropusoHTasnbHbie pr60VI'IpOBO,ELbI BHe
TENNOBOW 060MOYKM 3[aHWS; C PeLMPKYnsaLmneit;
CHabXeHue:
pon3BOACTBO:  KOTJbl C MOCTOSIHHLIM TEMMepaTypHbIM PEXUMOM
rnepefaya: OTCYTCTBYET;
BeHTunauws:.  pacrnipegeneHve: eCTeCTBEHHOE;
MpoM3BOACTBO:  OTCYTCTBYET

33 \
32 [\
\
o TR\ —_— Q= 40KBTx4/(M?rop);
o NN\ — — — Qn=50kBTxu/(M?rop);
s O\
= NN \ — — — —  Qn=60kBTx4/(m?rop);
% 29 % N N1 | T T 111 === gn = 70kBTx4/(M2rog);
5 28 Ao\ — « — . Gn=B80KBTXw/(M2rop);
g AN \ N gh = 90KBTXY/(M3rom)
£ 27 NN AEAN e —
2 N - S\ \
226 N S\
g B .\ N EAY — \\
= 25 MR Y
3 NSY_~
I 24 IR NN
s SN S -
23 NN EIR
g NSNS
g 22 2 SN P o N S e
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100 1000 10000

MonesHas otannueaemas nnollasb 3naHus Ay, M2
Puc. 15. 3aBucumocTb KoadhdrumeHTa 3aTpaT NepBUYHON 3HEPriv OT XapaKTepUCTUK 3aaHus

Ta6bnuua 22. KoadhhmumeHT 3aTpat nepBU4HON SHeprum e,
VienbHble MonesHas otannueaemas nnoluaab 3naHna Ay, M
Tennonotepu |44 ‘ 150 ‘ 200 ‘ 300 ‘ 500 ‘ 750 ‘1000 ‘ 1500 ‘ 2500 ‘ 5000 ‘10000
30aHua gy,
KBTx4/(m°rop) KoadhcpnumeHT saTpat nepsu4Hoi Heprim e,
40 328 | 289 | 272|250 | 2,31 | 223 | 217 | 2,12 | 2,06 | 2,01 | 1,98
50 307 | 2,74 | 258 | 2,41 | 224 | 217 | 2,12 | 2,07 | 2,02 | 1,97 | 1,95
60 297 | 263 | 2,49 | 234 | 219 | 2,12 | 2,08 | 2,04 | 1,99 | 1,95 | 1,93
70 281 | 255|242 | 228|215 |209 |205 201|197 193|191
80 2,72 | 2,48 | 2,37 | 224 | 2,11 | 2,06 | 2,02 | 1,99 | 1,95 | 1,91 | 1,90
90 2,65 | 2,43 | 2,33 | 221 | 2,09 | 2,04 | 201 | 1,97 | 1,93 | 1,90 | 1,89

CucTtema KOMOPTHOrO 3NeKTpoKabenbHOro Harpesa nofa KoMmneHcupyet
YyacTb TennonoTtepb 3gaHusa. MNpu 3ToM NoTpebrieHMe CyMMapHON TennoBOn
3Heprun (q, we g + 9y we ) Ha OTOMNNEHWE 1 ropsiyee BogocHabxeHue (puc. 16)
MO CpaBHEHMIO C BOASAHbIMM cucTemamu (puc. 8) yMeHbluaeTcs OT
73,54/(58,27 + 10,70) = 1,07 pasa pgo 196,7/(157,41 + 22,20) = 1,10 pas.
OpHako koahdmuMeHT 3aTpaT MNEepBUYHOW 3HEpPruM yBENUYMBaeTCHa OT
3,28/3,17 = 1,03 pasa go 1,89/1,60 = 1,18 pa3. Ctonb He3Ha4MTeNbHOE yBENM-
YeHne BMOMHe KOMMEHCUMPYETCA HeyYTeHHbIMWM B MeToAuKe Hopmatmea [2]
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MoneaHas otannueaemas niowaab 3aaHus Ay, M2

Puc. 16. 3aBUCMMOCTb TENNOBLIX 3aTpaT 34aHus OT TENONOTEPD W OTaNNMBaEMON NioLwanm

3HeprocbeperanLLMMn hakTopamu, NPUCYLLMMN HaMNOMNbHbIM CUCTEMaM OTOM-
NEHUSA, YTO pacCMOTPEHO paHee. Kpome Toro, KoathUUMEHT 3atpaT nepBuy-
HOWM 3Heprun Ha puc. 15 1, COOTBETCTBEHHO, B Tabn. 22 nony4eH ¢ koadu-
UMeHTOM 3 A NoTpebnseMomn 3NeKTPOIHEPruun.

Tennbii non, HarpeBaembii 3/IEKTPUYECKOU KabesibHOW CUCTEMOM,
B AOMNOJIHEHUe K LeHTPasn3oBaHHON BOJASIHOW CUCTeMe OTOIJ/IeHUs C
paguaropamu cyLLeCTBeHHO He OTpaXaeTcsi Ha 3¢hheKTUBHOCTU UCIOJIb-
30BaHUs NepBUYHON SHEPIUMN.

Ans ycnoBwii YkpauHbl cnepyetr y4ecTb B KO3ghghuLmeHTe 3atpar
repBUYHON SHEPIUU [1OJTH0 aTOMHOUN 3HEPreTUKN B 3HEProCUCTEME CTPaHbI.

3.7.6. BoasiHble cucteMbl OTOMJSIEHUS C TENJ1I0BbIMU
Hacocamu U COJSIHEYHbIMU KOJISIEKTOpaMu
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Ta6bnuua 23. VaenbHble 3HepreTnyeckme 3atpartbl 34aHus
OHepreTnyeckne nokasarenu 3aaHnii ¢ COBMELLEHHbIM MCMONb30BaHNEM Ten-
m Ays M2
oLLa,
ONesnas oTannnsaema Niotlas nanns Ay, M IOBbIX HACOCOB W COMHEYHbIX KOMIEKTOPOB [N OTOMEHWS U FOpsiYero BOJOC-
100 ‘ 150 | 200 | 300 | 500 ‘ 750 ‘ 1000 | 1500 ‘ 2500 ‘ 5000 ‘10000 HabxeHus (Tabn. 24) npepcTaeneHb! B Tab. 25 1 26, a Takxe Ha puc. 17 1 18.
YaoenbHble
Tennonortepu VoenbHble OONONHUTESbHbIE 3aTPaTbl SHEPIUMN G, £, KBTxY/(M?rog
3nanns g, P P il ( ) Ta6nuua 24. XapakTepucTUKN aNEMEHTOB UHXEHEPHbIX CUCTEM 3[aHuA
KBTxu/(mrog) | 3,92 ‘ 2,84 | 2,31 | 1,75 | 1,27 ‘ 1,02 ‘ 0,87 | 0,72 ‘ 0,59 ‘ 0,46 ‘ 0,38
V,D,eJ'IbeIe 3aTparsl Tensnoson 3Hepruu Ha BOLIIHOE OTOMMeHne nepega4da: OTAENbHbIM perynmpoBaHnem I'IOMeLLl,eHVIVI oTonuTenibHbIMU
1 ropaYee BOJOCHABKEHME G, ye £, KBTx4/(M?rof) naensmu ¢ Tepmoperynsropamn 2K;
akkymyrnupoBaHue: 6aK-HakonuTenb CHapy>xu TensioBou 060104KMN 30aHund;
40 105,98/ 91,70 | 85,09 | 77,65 | 70,62 | 67,62 | 65,76 | 63,61 | 61,35 | 59,46 | 58,27 pacrpegenenve:  pacHeTHbIVi nepenaf Temneparyp TennoHocurens — 35/28 °C;
OTonnenue: pacnpefenuTenbHble rOpU3OHTanbHble TPYOGONPOBOAbI BHE
50 115,98/101,68| 94,84 | 87,18 | 79,76 | 76,69 | 74,76 | 72,46 | 70,05 | 68,01 | 67,16 : TennoBovi 06OMOYKN 3JaHWs; pacrnpefenuTeNbHbie BepTU-
KanbHble TPy6oMnpoBOAblI BHYTPW TEMMOBON O6ONOYKW 3Aa-
60 126,33|111,65|104,59| 96,70 | 88,92 | 85,77 | 83,76 | 81,31 | 78,78 | 76,63 | 75,71 HWSE; PEryNMPYeMbIi HACOC;
rnpon3BoAacTBo.  COJTHEYHble KOJ'IJ'IeKTOpr/TeI'IJ'IOBOVI Hacoc BHe TennoBoi 060-
70 136,68(121,63|114,34/106,23| 98,07 | 94,84 | 92,76 | 90,16 | 86,70 | 85,11 | 84,26 FIOYKM 30aHUs
80 147,03|131,65|124,09|115,75/107,22(103,92|101,76| 99,00 | 96,15 | 93,66 | 92,81
aKKyMynupoBaHne: KOCBEHHO HarpeBaeMbli HAKONUTENb BHE TEMNNOBON 060M104-
90 157,41(141,58/133,84/125,28/116,37(112,99|110,76(107,86|104,85(102,21| 101,36 KM 30AHNS
5 lopsuee pacnipegeneHve: pacnpefenuTenbHble FOpu30oHTaNbHble Tpy6onpoBoAbl B
YaenbHble 3aTpaThbl AMEKTPOIHEPTMMN HA HArpeB nona g e =, KBTx4/(M?rop) BOAO- o K o
CHaGXKeHve: npegenax TensnoBo 060M04KN 30aHNs; C peLmpKynaumen;
40 1070 | 1070 | 10,70 | 10.70 | 10,70 | 10.70 | 10.70 | 10.70 | 10.70 | 10.70 | 10.70 ' poM3BOACTBO.  COMNHEYHbIE KOMEKTOPbI/TENNOBOM HACOC BHE TEnnoBoin 060-
, , , , , , \ , , , , 10Uk 3maHYS
50 13,20 | 13,20 | 13,20 | 13,20 | 13,20 | 13,20 | 13,20 | 13,20 | 13,20 | 13,20 | 13,20
60 15,70 | 15,70 | 15,70 | 15,70 | 15,70 | 15,70 | 15,70 | 15,70 | 15,70 | 15,70 | 15,70 fiepeaya;  OTCyTCTBYET;
Beumnnuuﬂ: pacripegesieHue: eCTeCTBeHHOe;
70 18,20 | 18,20 | 18,20 | 18,20 | 18,20 | 18,20 | 18,20 | 18,20 | 18,20 | 18,20 | 18,20 Mpou3BOACTBO.  OTCYTCTBYET
80 20,70 | 20,70 | 20,70 | 20,70 | 20,70 | 20,70 | 20,70 | 20,70 | 20,70 | 20,70 | 20,70
90 22,20 | 22,20 | 22,20 | 22,20 | 22,20 | 22,20 | 22,20 | 22,20 | 22,20 | 22,20 | 22,20
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lMoneaHas oTannveaeMas nioLaas saaHus Ay, M2

Puc. 17. 3aBucumocTb koadhdrumeHTa 3aTpaT NepBUHHON 3HEPriW OT XapakTepUCTUK 3aaHus

Ta6bnuua 25.

KoadhpmumeHT nernornb3oBaHms NepervHO aHeprume,

VaenbHble MonesHasi oTannveaemas nnowasb 3naHnsa Ay, M?
TEnnonoTepn 1 400 | 120 | 150 | 170 | 200 | 250 | 300 | 350 | 400 | 450 | 500
3paHvs g,
12,
KBTw/(mron) KoaththuumeHT 3atpar neperyHON SHeprum e,
40 132 (126 | 1,20 | 1,47 | 1,183 | 1,10 | 1,07 | 1,05 | 1,04 | 1,03 | 1,02
50 1,22 | 1,17 | 1,12 | 1,09 | 1,06 | 1,03 | 1,01 | 1,00 | 0,98 | 0,97 | 0,97
60 1,15 | 1,10 | 1,06 | 1,04 | 1,01 | 0,98 | 0,97 | 0,95 | 0,94 | 0,94 | 0,93
70 1,09 | 1,05 | 1,01 | 0,99 | 0,97 | 0,95 | 0,93 | 0,92 | 0,91 | 0,91 | 0,90
80 1,05 | 1,01 | 0,98 | 0,96 | 0,94 | 0,92 | 0,91 | 0,90 | 0,89 | 0,88 | 0,88
90 1,01 | 0,98 | 0,95 | 0,93 | 0,92 | 0,90 | 0,89 | 0,88 | 0,87 | 0,86 | 0,86

[ [ T T T ]
__ 28 R gh = 40kBtxw/(M2rom); [ |
g ~ — — - gn=50kBTxu/(m2rop); |—|
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100 150 200 250 300 350 400 450 500
MonesHas oTannveaemas nnowadb 3aaHus Ay, M2
Puc. 18. 3aBMCUMOCTb TENOBLIX 3aTpaT 3AaHUs OT TEMSIONOTePb M OTaNMBaEMON NnoLLaan
Ta6nuua 26. YOenbHble 3HepreTu4eckne 3atparbl 3gaHns
MonesHas oTannmeaemas nnowlanb 3naHnsa Ay, M2
YienbHble 100 ‘ 120 | 150 | 170 | 200 ‘ 250 ‘ 300 | 350 ‘ 400 ‘ 450 ‘ 500
Tennonorepu YaenbHble JONOMHUTESbHbIE 3aTpaThbl 3HEPrUM g, KBTx4/(M?rof)
3aaHua g, HE.E»
KBTx4/(M2rop)

5,86 ‘ 522 | 4,60 | 4,32

4,01 ‘ 3,66 ‘ 3,43

3,26

3,14 ‘ 3,04 ‘ 2,96

YaenbHble 3aTpathbl TEMNOBOW SHEPIUN qye £, KBTx4/(M*rof)

40 17,30 | 16,82 | 16,34 | 16,11 | 15,84 | 15,53 | 15,32 | 15,17 | 15,05 | 14,96 | 14,88
50 19,60 | 19,12 | 18,64 | 18,41 | 18,14 | 17,83 | 17,62 | 17,47 | 17,35 | 17,26 | 17,18
60 21,90 | 21,42 | 20,94 | 20,71 | 20,44 | 20,13 | 19,92 | 19,77 | 19,65 | 19,56 | 19,48
70 24,20 | 23,72 | 23,24 | 23,01 | 22,74 | 22,43 | 22,22 | 22,07 | 21,95 | 21,86 | 21,78
80 26,50 | 26,02 | 25,54 | 25,31 | 25,04 | 24,73 | 24,52 | 24,32 | 24,25 | 24,16 | 24,08
90 28,80 | 28,32 | 27,84 | 27,61 | 27,34 | 27,03 | 26,82 | 26,67 | 26,55 | 26,46 | 26,38
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XapaKTepHor 0CO6EHHOCTBLIO paccMaTpuBaemMon COBOKYMHOCTM CUCTEM SB-
NAIeTCA He TONMbKO B HECKONbKO pa3 MeHbluve 3aTpaTtbl YAelbHOW TensoBon
3Heprum no cpasHeHno ¢ TpebyeMol Ha OTOMMIeHne (ConocTaBb Qe C G, B
Ta61. 26), HO M KOIMULIMEHTLI 3aTPAT NEPBUHHON SHEPTUN €, MEHbLUME efu-
HULpl (CM. puc. 17 6o Tan. 25). Takon 3aKOHOMEPHOCTU CMOCO6CTBYET MNOT-
pebneHve BO30GHOBNAEMbIX UCTOYHWKOB 3Heprun. B Toxe Bpems OOMOMHU-
TernbHble 3aTpaTthbl S3HEPIUUN (e £ HA PABOTY 060PYAOBaAHUA ABAAIOTCSH OQHUMM
13 HanbosbLLNX CPEAn PacCMOTPEHHbIX PaHee CUCTEM.

KoaghchuumeHT 3atpar nepBu<HoON sHeprum €, B 3qaHNSX C COJTHeYHbI-
MU KoJisleKTopaMu U TernsoBbIMU HacocamMu AJisi OTOM/IeHUs1 U ropsiyero
BOAOCHabXxeHNs1 UMeeT Hausy4qLune rnokasatenn UCrosib30BaHNs nepsBnY-
Hovi 3Heprun. B ToXe Bpemsi, 3-3a BbICOKUX KanuTasbHbIX 3aTpart, 3T1
cucTembl TPe6yIOT rocyaapcTBeHHbIX MHBeCcTuLni [11].

3.8. Mpumepbl dHEepreTM4eckKoro conocTasneHus
MHXXEHEPHbIX CUCTEM 3[aHUN

[MprMepbl 3HEepreTMYecKoro COMOCTaBEHUS UMHXEHEPHbIX CUCTEM 34aHWi
cocTaBJfieHbl N0 METOAUKE HOpMaTuBa [2] ¢ y4eTOM 0CO6EHHOCTEN ee NpUMeHe-
HUA B YKpaviHe:

° Mpu onpegeneHnm koahuumeHTa 3aTpaT NePBUYHHON SHEPTUN, B OTINHME
OT NpeAcTaBneHHbIX Tabnuy 1 rpadmnkos B n. 3.7.1...3.7.6, NnpUMEHEH Ko-
3 PULMNEHT yyeTa [ONN aTOMHOW 3NIEKTPOIHEPreTUKK, pasHbin 0,63 (noa-
po6Hee cMm. n. 3.4.1);

® KOHTPO/bHbIE MOKa3aTenu yaesibHOro TensioBOro MOTOKA ANA OTONUTEeNb-
HbIX CUCTEM XWIbIX Y OOLLECTBEHHbIX 3AAHNIA, MPUHMMAEMbIE MO NPUIOXe-
Huto 25 [48], pnsa cobnoaeHUs YCoBUA CONOCTaBUMOCTW 30aHUA C BOAS-
HbIMU 1 SNEKTPUYECKUMUN CUCTEMaMM OTOMNEHNS MO TEMSTONOTEPAM YMEHb-
Lanucb B ABa pasa cooTBeTCTBEHHO n. 3.9 [48].

PeanbHble nokasaTenu COCTOSAHUA TEnnoBbIX CeTerl B YKpauHe
(cBepxponycTUMble TENONOTEPU B MarucTpansix, HeKaieCTBEHHOE PEerynupo-
BaHMe OTMycKa TenmoTbl, 3aBblLLUEHHbIE PacXoAbl ropsHero BoAoNoTpebneHus,
N3HOLLEHHOCTb 060pyAoBaHus...) He NpMHMMarock BO BHUMaHWe. B pacyetax
NPVYMEHEHbI CNEQYHOLLNE OTNIMYUTESNbHbIE OCOOEHHOCTU AN YCIIOBUA YKPaUHBI:

® KO(PPULMEHT TENNOMNOTEPL B TEMNSIOCETAX MPUHAT paBHbIM 1,1;

e yaensHoe Tpebyemoe TennonoTpebneHme CUCTEMON ropsvero BOLOCHab-
XEeHWA MpUHATO paBHbIM q,, = 12,5 kBTx4/(M’rog) u3 pacyeTta
23 n/(4enxgeHb) ¢ Temnepatypoi 50 °C; cm. n.p. 3.7;

® KPaTHOCTb BO3[yx006MeHa B nomMeLleHun pasHa 0,4 4.

B npumepax y4TeHbl aHepreTudeckme napameTpbl KOHCTPYKTMBHbIX 3fe-
MEHTOB CUCTEM W HE y4YTeHbl UX coumanbHble, CaHUTAPHO-TUrMEHNYECKHE,
3KOMorn4eckme, sKcnyaTaumMoHHble N gp. 0COOEHHOCTU, PACCMOTPEHHbIE B
n. p. 3.2...3.6.

[MpomexyTo4Hble 3Ha4YeHUs1 BENMYMH A9 NPUMEPOB pacCHUTaHbl NyTeM WH-
TepnonMpoBaHusa (onpeaeneHns BHyTpM 0611acTu M3BECTHbIX 3HAYEHWI) Tabnuy,
B n. 3.7.1...3.7.6. [IpoMeXyTo4HbIe 3HAYEHUsI BENMYMH 3a npegenamu obnactum
N3BECTHbIX 3HAYEHWUI OMnpeaeneHbl MyTeM 3KCTPanoNMpoBaHNS N3BECTHbIX 3Ha-
YeHUIn Tabnuubl. DKCTpanonMpyemMble 3Ha4eHUs yaerbHbIX TENS0BbIX 3aTpaT u
KoahdbuLmMeHTa 3aTpaT NEPBUYHOM SHEPrUM Onst 34aHWIA ¢ 60sbLUEl NONE3HOM
oTannneaemMon nioLanbio, YeM ykasaHa B Tabnmuax, octaloTcsi IPYMepHO noc-
TOSIHHBIMW MPU COOTBETCTBYIOLLMX YAeSIbHbIX Teronotepsx. Moatomy oHn npu-
HATbI PaBHbIMM 3HA4YEHUAIM, COOTBETCTBYIOLLMM MakcuMarnbHOWM nnoLaan.

Mo meToamke HopMaTuBea [2] ¢ BbiLlenpuMBEeAEHHbIMY OOMYLLEHUSMIN COCTaB-
NeHbl NPUMEpPbI COMOCTAaBMIEHNS BapmaHTOB MPOEKTHbIX pelueHunid. Mpumep 1
OXBaTbIBAET XapaKTepHyto rpynny 3gaHni B npegenax KnMmaTn4eckoro perno-
Ha. XapaKTepHyl rpynny 34aHWA BbIGUPAKOT MO KOHTPOSbHbIM Mokasarensm
YAEbHOro TensioBoro NnoToka A OTOMUTESIbHbLIX CUCTEM XUSIbIX N O6LLIECTBEH-
HbIX 3gaHun 25 [48], pacnonoXxeHHbIX B OAHOM 13 YeTbIPEX TemMMnepaTypHbIX 30H
YKpauHbl [26]. MNpumMepsl 2...4 cocTaBneHbl A1 KOHKPETHbIX 3aaHui. B yac-
THOCTUW, NpuMep 4 — aHanornyeH NpoeKkTMpyemMomy nepsomy 3gaHuto B r. Kue-
BE C aKKyMYJALIMOHHON 3NEKTPUHECKON KaBEeNbHON CUCTEMOW OTOMEHMUS.

TMpumep 1. MNpoekTupytotcsi B I-04 TemnepaTypHori 30HE YKpauHbl Xuible
MHOIrOCeKLMOHHbIe fjoMa BbiLLe 16-3Taxer CO CITIOKHOV KOHQUrypaLmevi B rna-
He. lNokasartesib y[esnbHOro TenioBoro rnoToka [48] 4sis oTonuTesibHbIX CUCTEM
q = 0,58 I'Ox/(Mrog)=161 kBTx4/(M?rog).

Heobxoamnmo: cornoctaBuTb 3HEPreTUHeckyro 3ghheKTUBHOCTL CrIefAyLLMX
BapMaHTOB MPOEKTHbIX PELLEHWI!

A. Cuctema oTonIeHns1 U ropsiHero BOLOCHaOXeHWs1 NMOAK/IOHEHb! K Tersio-
ceTu; cucTtemMa BEHTUIIAUMN — eCTECTBEHHAs HEPErynmpyemasi;

B. Cuctema oTonMIeHns n ropsiHero BoAOCHabXeHWs NOAKITIOYEHb! K KPbILL-
HOU KOTEeJIbHE; CUCTEMA BEHTUIAUNU — eCTECTBEHHAs1 HEPEerynvpyemas;

B. Cuctema npsiMoro a/1eKTpU4ecKoro OTOMIeHNS U aKKyMYJISIUUOHHOIO ro-
psiYero BoAOCHabXeHusi; cuctema BeHTusumn ¢ 60 % pereHepauyven
TEN/I0TbI U3 YAAISAEMOro BEHTUILMOHHOIO BO3AyXa;

I. Cuctema aneKTpu4HecKoro akKyMynsiUMOHHOIO OTOMJ/IEHWUST U FOPSIHEro Bo-
JOCHabXeHus1; cnctema BeHTunsaummn ¢ 60 % pereHepauvevi TenioTsl U3
yaansemoro Bo3ayxa;
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A. KombuHnpoBaHHas cuctema OTOMIeHUs1 — BOASHASA C UEHTPaIn30BaHHbIM
TErnI0CHabXXeHneM (cuctema BOASIHOrO OTOIM/IEHWS] paccymTaHa Ha KOM-
neHcauymo 75 % TernonoTepk) N KOMGDOPTHbIV ANIEKTPUHECKUI KabeTbHbIV
rnogorpes rnona rnomeLyeHuii (Ha komneHcaumo 25 % TennonoTepsk); LeH-
Tpasnn30BaHHOE ropsiiee BOAOCHAOXEHNEe; eCTECTBEHHAsH BeHTUISILUS;

E. Cuctema akkyMyssLMOHHOIro BOASIHOrO OTOM/IEHWS M rOPSYEro BO4OCHa0-
)KEeHWSI C TerioBbIM HAacOCOM W COJTHEYHbIMU KOJITIEKTOpaMu; cuctema
BEHTUIIALUMU — €CTECTBEHHAas Heperynmpyemasl.

PetLuenve.

1. [puBOAMM K OQNHAKOBBIM YCITOBUSIM COMOCTaBUMOCTYU Pa3NNYHbIX CUCTEM
OTOrM/IeHNs, NPEAbABASEMbIM K 3[4aHUAM C 371eKTpooTorieHnem. C y4yeTom
n. 3.9 [48] ymeHbLUaEM B [Ba pa3a KOHTPOJIbHbIVN r1oKa3atesib yAesIbHOro Ten-
JI0BOVI MOTOKA —

g, =q/2 =161/2 ~ 80 KBTx4/(M°rog,).

2. OnpegensaeM ynesbHble QOMOHUTENbHbIE 3aTparbl SHEPIMN  Que g U
yAesibHble 3aTpaTtbl Terns10Bou sHeprum Qye ¢ Npy q, = 80 KBTx4/(MProg) nytem
BbIOOPKM 3HA4YEHWV U3 COOTBETCTBYIOLYMX Tabmmy n. 3.7.1...3.7.6. 3anonHsaem
Tabn. 27. lpv aTom BapuaHTy A cootBetctByet n. 3.7.1, 6 — 3.7.2 u 17.4. 3arem
10 faHHbIM Tab. 27 cTpoum rpaghvku (puc. 19) ana BusyasnbHoro ygobcersa co-
roctasrieHysi 3aTpar TEMI0BOVi U [AOMOTHUTE/IbHOV SHeprum B paccmatpuBae-
MbIX BApUaHTax nPOeKTHbIX PEeLLeHNM.

B BapuarTe [l yAenbHble 3atpatbl TENI0BON SHEPIMN  Qye £, M3-3a Passiu-
YU MCTOYHUKOB SHEProCHabXeHWs, NPeACcTaBeHbl BYMS COCTaBNSIOLMMU.
WHpekecy "I" cooTBeTcTBYeT TernsioBasi SHEPrusi B BUAE Harpetoui BoAbl,
"IT" — 271eKTPOIHEPrnu.

3atpartbl TennoTb! Qe g M [OMNOIHUTESIbHbIE 3aTPaThbl Que g B BUAE 3/IEKTPO-
SHeprun, B OT/IN4ME OT HarpeTovi BoAbl, B Tabsl. 27 BblAesIeHbl CEPbIM LBETOM.

CorocTaBrieHne BapuaHTOB MPOEKTHbIX PELLEHWI 0 yAesbHbIM 3aTpaTtam
TEern/I0BoVi 3Hepruu qye g NokasblisaeT (CM. BEPXHIO 4YacTb puc. 19), 4to pac-
cMmartpuBaeMble CUCTEMbI MOAPa3[ENsoTCA Ha Tpuy rpynmbl. CUCTeMbI NepBov
rpynnbl NOAKOYEHbI K UCTOYHUKAM TEM/I0CHAOXEHUS, KOTOPLIMU SBISIKOTCS
KOTJIbl, CXUraroLyme Tonnmeo (ras, MasyT), — BapuaHTel A, B u [. 3ta rpynna
XapaKTepu3yeTcs HamBbICLUMMK 3aTpaTtamu TernsoBovi sHeprm. Ocoboro BHU-
MaHuvsi U3 3TOV rpyrrnbl 3acyXnBaeT BapnaHT [ KoM6MHUPOBAaHHOM CUCTEMbI
OTOM/IEHUS] — BOASIHOM U 3JIEKTPUHECKOV (TErnsbIM rosioM). 3TOT BapuaHT Tpe-
OyeT MeHbLUMX 3aTpar TernsIoBOV SHepruv, 4em BapmaHT A ¢ LeHTpain30BaH-
HbIM TerI0CHabXXeHnem v BapuaHT B ¢ KpbILLHOM, BCTPOEHHOV NGO nNpucTpo-
EHHOVI KOTEJIbHEV B 3AaHusiX C [OJIE3HOM OoTanimBaeMon rnoljangebto 6ornee
npumepHo 1000 M.

Bropas rpynna coctont n3 BapmaHTos B n I'. 910 BapnaHTbl 34aHW¥i ¢ Mosi-
HOCTbIO 3NIEKTPUDULIMPOBAHHBIM 6bITOM. MexXay HuMN CyLLecTByeT HEe3Haqyu-
TENIbHOE pasninyne B MoTPebsIeHNN TEersIoBOV 3HEPrmn — akKyMysIsLNOHHbIE
CUCTEMbI SNIEKTPOOTOMNIEHNS MOTPEOSISAIT NPUMEPHO Ha 8 % 60sIbLIE TENI0BOM

Ta6bnuua 27. YaenbHble SHepreTuyeckue 3aTpartbl 34aHumn

MoneaHas oTannveaemas nnowiaab 3gaHus Ay, M?

BapwaHT
npoekTHoro | 100 [ 150 | 200 | 300 [ 500 [ 750 [ 1000 | 1500 | 2500 | 5000 [ 10000
petuexusa YaerbHble [ONOSTHUTESbHbIE 3aTPaThl SHEPrUN gy £, KBTx4/(M?rog)

A 17,30 | 16,82 | 16,34 | 16,11 | 15,84 | 15,53 | 15,32 | 15,17 | 15,05 | 14,96 | 14,88

B 19,60 | 19,12 | 18,64 | 18,41 | 18,14 | 17,83 | 17,62 | 17,47 | 17,35 | 17,26 | 17,18
B 21,90 | 21,42 | 20,94 | 20,71 | 20,44 | 20,13 | 19,92 | 19,77 | 19,65 | 19,56 | 19,48
r 24,20 | 23,72 | 23,24 | 23,01 | 22,74 | 22,43 | 22,22 | 22,07 | 21,95 | 21,86 | 21,78
a
E

26,50 | 26,02 | 25,54 | 25,31 | 25,04 | 24,73 | 24,52 | 24,32 | 24,25 | 24,16 | 24,08
28,80 | 28,32 | 27,84 | 27,61 | 27,34 | 27,03 | 26,82 | 26,67 | 26,55 | 26,46 | 26,38

YaenbHble 3aTpathl TENMOBOW SHEPIUN Gy £, KBTx4/(M?rof)
A 182,90/ 165,03|156,20|146,60|136,47|132,71|130,18|126,90| 123,50 120,47 | 119,59
B 151,97/140,57|135,13(127,90(122,78|119,79|118,55|117,63| 115,85/ 115,06 | 114,52
B
r

60,81 | 60,04 | 59,78 | 59,47 | 58,89 | 58,89 | 58,89 | 58,89 | 58,89 | 58,89 | 58,89
64,01 | 63,24 | 63,08 | 62,67 | 62,09 | 62,09 | 62,09 | 62,09 | 62,09 | 62,09 | 62,09
pili 147,03/131,65/124,09|115,75/107,22|103,92 (101,76 | 99,00 | 96,15 | 93,66 | 92,81
An 20,70 | 20,70 | 20,70 | 20,70 | 20,70 | 20,70 | 20,70 | 20,70 | 20,70 | 20,70 | 20,70
E 26,50 | 25,54 | 25,04 | 24,52 | 24,08 | 24,08 | 24,08 | 24,08 | 24,08 | 24,08 | 24,08
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MonesaHas oTannveaeMas nioLaab aaxus Ay, M2

Puc. 19. ConocTaBneHyie BapuaHTOB MPOEKTHbIX PELLIEHWIA MO YAebHBIM SHEPrepuyeckM 3aTparam
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SHEPrnv, YHEM CUCTEMbI S7IEKTPOOTOMIEHNS NPAMOro AevicTaus. B yenom, BTo-
pas rpyrnna cuctem rnoTpebrisieT NPUMEPHO B 4Ba pasa MEHbLLE TEM/I0BOV Hep-
rn, 4em cUCTeMbl BapUaHTOB epBovi rpymrbl.

TpeTbsa rpynna coCTOUT U3 eAUHCTBEHHOrO npeAcTaBuTesna — BapmuaHTta E ¢
TernsI0BbIM HACOCOM M COSTHEYHBIMU KOJIIeKTopamu. ITOT BapnaHT uMeeT Hau-
MEHbLUME 3aTparbl TEM/I0BON SHEPIMU, HO B HECKOJIbKO pa3 OosbLUMe Karu-
TaslbHblE 3aTPaThl, YeM BapuaHTbI epBovi u BTopowu rpynn [11].

ConocTaBrieHne BapuaHTOB MPOEKTHbIX PELUeHWUV 10 YAesIbHbIM [OMOTHN-
TeJIbHbIM 3aTpataM SHeprum Que g (HWXKHSA 4YacTb puc.19) nokasbiBaeT, 4To
HauMeHbLUMe 3aTpaTtbl y MepBOVi rpynrbl MPOEKTHbIX peLueHwu. [is BTopou
rpyrrbl OHX COCTaBJIAOT MPUMEPHO 6 %, a TpeTbel — 14 % OT COOTBETCTBYIO-
LMX yAesbHbIX 3aTpar Terni0BOv SHEPIMN Qe -

3. PaccuutbiBaeM KOSQULMEHT 3aTpaT rnepBuHHON SHEPrum rno hopmyre:

e, =[11x11qye £ +3x 0,63(qwe £+ + e £)1/(an + Gu ),

rge 1,1 — KoaghpuumeHT noTepb 3Hepruv B TEMIOCETU (ANS1 KPbILLUHbIX;
BCTPOEHHBIX U MPUCTPOEHHbLIX K OTarimBaeMoMy 34aHWNI0 KOTEJSIeH MPUHUMAET-
cs1 paBHbimM 1,0); 1,1 — KOSODULMEHT COOTHOLLIEHNS CXUraeMoro Tonamsa ass
Harpesa BoAb! K NEPBUHHON SHEPrun [2]; Qe ¢ — YAE/bHbIE 3aTpaThbl TEMI0BOM
SHepruu, [MOJIYHEHHOVW  CXuraHmem TonnuBa A4/ Harpesa  BoAbl
(HeBblgeNeHHbIE CEPbIM LBETOM AaHHble Tabn. 27); 3 — KoOaghhUUNEHT COOTHO-
LeHus1 cxxuraemoro Tormsa Ha TOL k nepsnyHov sHeprum [2]; 0,63 — ronpa-
BOYHbIVI KOSGhOULIMEHT yyeTa [0/ aTOMHOM 3/1eKTPOSHEPreTUKN B SHEPreTu-
4YeckoM 6anaHce YkpavHbl (CM. 1. 3.4.1); Qe g+ — YAENIbHbIE 3aTparthl Ters10Bok
SHeprum, Mosy4eHHoV npeobpa3oBaHNeM 3/IEKTPUHECKON SHepruu (BbigeseH-
Hble cepbIM UBETOM AaHHble Tabi. 27); Que g — YAEIbHbIE AOMOTHUTE bHbIE 3aT-
partbl 3Heprum 3atpatbl Ha paboTy HAcocoB, YCTPOUCTB aBTOMAaTUKMU... (Mo
Tabn. 27); q, — KOHTPOJIbHBIM MoKasaTtesib yAebHOro TEMI0BOro rnoToka Ha
orornenne, 80 KBTxyw/(mProg) (em. n. 1 gqaHHoro npumepa); G, — YAeIbHbIV noKa-
3aresib TEMN/IOBOIro NMoToKa Ha ropsidee BogocHabxerue, 12,5 kBTxw/(mérog )[2].

Pesynbtatsl pac4eToB 3aHocum B Tabi. 28. [1o Hevi cTpoum rpaghvik (puc. 20)
COnocTaBUMOCTU KOS(hULUMNEHTOB 3aTpat NnepBuUYHON SHEPruv A1 paccmar-
pviBaeMbIX BapUaHTOB MPOEKTHbIX PELLEHU.

ConocTasrieHve BapnaHTOB MPOEKTHbIX PEeLLeHUI Mo KOS puymneHTam 3aT-
par nepBu4Hou aHeprum (puc. 20) NokasbIBaEeT, YTO Hanbosiee dHepronoTped-
JIAIFOLLMMU SBJISIFOTCS CUCTEMbI C OCHOBHbBIM 10TPEOSIEHNEM TErN/10Tbl OT CUCTEM
LeHTpaim30BaHHOro TerniocHabxxeHus — sapnantsl A v [. [Npu aToM BapuaHT
A ¢ HarpeBaeMbIM KabesibHOV CUCTEMOVI TersibIM 10/10M 10 3aTpatam rnepsuY-
HOVi SHEPrv HEe3Ha4YUTEsIbHO BbilLie OT BapuaHTa A — npuMepHoO Ha 6 %.

BapwaHT B ¢ KpbILLHOM, BCTPOEHHOW /IGO0 MPUCTPOEHHOM KOTEJTbHEV CTaHO-
BUTCS MPUMEPHO SHEPreTUHEeCKN PaBHbIM C CUCTEMaMM MPSIMOro M akKyMmyJsisi-
LMOHHOro KabesibHOIro S1eKTPOOTON/IeHUs — BapnaHTamm B n I — B 3qaHusix ¢
ron1e3Hou otannmBaemowt niowjagsto ceeiue 1000 m?.

Ta6nuua 28.

KoadhcpmumeHT 3atpar nepBuyHON aHepruv e,

MonesHasi oTannvBaemas nnowagb 3naHns Ay, M?
BapwaHT
NPOEKTHOro 100 ‘ 150 ‘ 200 ‘ 300 ‘ 500 ‘ 750 ‘1000 ‘ 1500 ‘ 2500 ‘ 5000 ‘10000
peLueHus
KoaththuumeHT 3aTpar neper4HO aHeprum e,
A 247 | 222 | 2,09 | 1,95 | 1,81 | 1,76 | 1,72 | 1,67 | 1,63 | 1,59 | 1,57
B 1,89 | 1,73 | 1,66 | 1,56 | 1,49 | 145 | 1,43 | 1,41 | 1,39 | 1,38 | 1,37
B 1,31 | 1,29 | 1,29 | 1,28 | 1,27 | 1,27 | 1,27 | 1,27 | 1,27 | 1,27 | 1,27
r 1,38 | 1,36 | 1,36 | 1,35 | 1,34 | 1,34 | 1,34 | 1,34 | 1,34 | 1,34 | 1,34
a 2,46 | 223 | 2,12 | 2,02 | 1,88 | 1,83 | 1,80 | 1,76 | 1,72 | 1,68 | 1,67
E 0,66 | 0,62 | 0,59 | 0,57 | 0,55 | 0,55 | 0,55 | 0,55 | 0,55 | 0,55 | 0,55
2,6
BapuaHT A;
24 \\ — —— = = BapuaHT B;
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IMonesaHas oTannueaeMas niowiagb 3faHus Ay, M2

Puc. 20. ConoctaBneHve BapraHToOB NPOEKTHbIX PELLEHWIA NO Ko3athdrLmeHTam 3aTpart
nepBUYHOI 3Heprmn

10000

Haumeree sHepreTudecku notpebrisieMbiM sBseTcs BapuaHT E — ¢ Ternio-
BbIM HACOCOM M COJTHEYHbIMM KOJIEKTOPaMMU.
4. CoroctaBrisieM MPOeKTHbIE PeLLeHUs 10 3aTpaTaM NnepBUYHON SHEPrUU B
paccmatpvBaeMoM guanasoHe oTarmMBaeMos nioLyanm 30aHus

Q, =€,(qh + 9, ) Ay = ,(80+125)A,
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M pasmeLyaem BapuaHTbl MPOEKTHbIX PELLEHUI B NOpsiKe BO3pacTaHUs 3Hep-
ronoTpebieHus:

E - Q,=0,66...0,55(80 + 12,5)100...10000 = 6,10...508,75 MBTxu/rog;

B-Q,=1,31...1,27(80 + 12,5)100...10000 = 12,12...1174,75 MBTx4/rog;
r-Q,=1,38...1,34(80 + 12,5)100...10000 = 12,77...1239,50 MBTx4/rog;
b 1,89...1,37(80 + 12,5)100...10000 = 17,48...1267,25 MBTx4/rog;
h-Q,=2,46...1,67(80 + 12,5)100...10000 = 22,78...1544,75 MBTx4/roz;
A 2,47...1,57(80 + 12,5)100...10000 = 22,84...1452,25 MBT1x4/roA.

U3 gaHHbIX pac4eToB crepfyeTt, 4To CUCTeMb! C OJTHOV 3N1eKTpuukaymen
ObiTa (BapuaHT B ¢ npsambiM aneKkTpooTonneHnem v BapmaHT I ¢ akkymynsaym-
OHHBIM 3/1eKTPOOTOIMIEHNEM) OTPEOSIAIOT MEHbLUE 3Heprun MPUMEepHO B
1,40...1,05 pasa, 4em BOLGSIHbIE CUCTEMbI C KPbILLHOM, BCTPOEHHOU /6O Mpuc-
TPOEeHHOW KoTesibHel (BapuaHT B) n npumepHo B 1,84...1,2, 4em BogsiHbIe cUC-
TEMbI C LJeHTPanm30BaHHbIM TernsiocHabxxeHnem (BapmaHt A).

OKoH4aTesbHbIN BbIOOP CUCTEMbI ONPERENAETCS TapugoM Ha noTpebrise-
MYIO 3HEPrvio v [OMOJIHUTEIbHBIMU (DaKTopamu, MPUCYLLUMMN TOV WIIN UHOM
cucteme (cm. n.p. 3.2...3.6).

TMpumep 2. [NpoekTupyetcs B I-ovi TeMrepatypHos 3oHe YKkpaunHbl 16-3Tax-
Has Topuesas xwunas 6710K-CeKUns C psfoBbIM OKOHYaHneM. OtanivBaembiv
obvem 3gannsa V, = 31250 v°. Nokasartesib yAenbHOro TernsioBoro rnotoka [48]
4715 otonuTenbHbIX cuctem q = 0,47 ITx/(mMProg) = 130 kBTx4/(M?rog).

Heobxoamnmo: cornoctaBuTb SHEPreTUHECKY0 3(hHEKTUBHOCTL BapUaHTOB
A 1 B rpOeKTHbIX peLLeHn —

A. Cuctema oTonneHusi n ropsiHero BOJOCHA6XeHWS MOAKITFOYEHbI K TErJ/10-
ceTn; cucTema BeHTUIISLUMN — eCTeCTBEeHHAas Heperynvpyemasi;

B. Cuctema aneKTpu4eckoro akkyMyssyMOHHOro OTOMIEHUS] U FOPSIHEro Bo-
[OcCHabXxeHus1; cuctema BeHTuUAsUumM ¢ 60 % pereHepaymnes TenaoTbl n3
yBansaemoro BeHTUISALUMOHHOro Bo3ayxa.

PeLuenne.
1. PaccuntbiBaem ycroBusi npuBeaeHuss K Metoauke Hopmatmsa [2]. [Nones-
Has otanuBaemas nioLyanb 34aHus —

Ay =032V, = 0,32x31250 = 10000 M.

KOHTPOJIbHBIVI [TOKa3artesib yAesIbHOro TersioBov NoToka A4/1si CUCTeMbl OTOr-
nieHns 3gaHvsi ¢ y4etom . 3.9 [48] ymeHbLuaeM B ABa pasa —

g, =q/2 =130/2 = 65 kBTx4/(M?rog).

2. OnpegernisieM riokasatenv noTpebrieHVsi SHEPruv CPaBHUBAEMbIX BAPUAHTOB
MPOEKTHbIX peLueHnn. o Tabn. 11 gris BapmnaHTa A v 1abn. 20 gris Bapmarta b:

A — ypenbHble 3aTpatbl TensioBou aHeprm Que = 102,49 kBTx4y/(MProg);
yAesbHble LOMONHNTESIbHbIE 3arparsl SHeprum
Gue e = 0,38 KBTx4/(Mrog);

B — ynernbHble 3atpatbl TernsioBov SHeprn Que = 50,50 KBTx4/(M?rog);
yAaesbHble LO0MOSIHNTE IbHbIE 3arparbl SHeprum
Gue e = 3,3 KBTx4/(M?rog).

Hna BapuaHTa b ¢ nonesHou otanMBaemMor rnioLjanbio CBbllle paccMoT-
peHHov B Tabs. 20 3Ha4eHne Qye g MPMHUMAEEM paBHbIM 3HA4YEeHNIO 1PY Makcu-
masibHovi nnowaaun Ay = 500 M° 1 yaenbHbIX Terionotepsix q,= 65 kBTx4/(Mrog).
3HayeHne Que £ NPYHUMaeM paBHbIM 3HAYEHUIO MPY MakCUMasbHOV naoLyanm
Ay =500 v

3. Haxogmm KosghuLmeHTbl UCONIb30BaHus NepBUYHON SHEPruv AJ1sl Co-
roctas/iieMbIX BaPNAHTOB:

A — vcrionb3yeTcsi ABa BUAa SHeEpPrum: TernsioBasi qye g OT Ternaocetn (Kosg-
OUUMEHT NoTepb SHeprumv B TenoceTy paBeH 1,1; KoaghOULUNEHT COOTHOLLEHUS
CXXNraemoro TormBa K NepBu4HON sHeprim paseH 1,1) v d1eKTpuYeckas qQug g
OT 371eKTpoceTU (KOIGMUUMNEHT COOTHOLLEHUST 3/IEKTPOSHEPIruu, M0s1yHEeHHOU
nyTem cxuranusi Torsmsa Ha TOL, K nepBuYHOV 3HEPrun paseH 3; nonpaBo4-
HbIVi KOIQhDMLMEHT yHeTa [0 aTOMHOV SNIEKTPOIHEPrETUKN B SHEPreTU4ec-
KoM 6anaHce YkpaunHbi paBeH 0,63 (cM. n. 3.4.1)). Torga koaghpnLMeHT ncrors-
30BaHusi NepBUYHOV SHEPrv paBeH

e, = (11x11g,e ¢ +3x 0,639ue £)/(Qn + Qpy) =
=(1,1x11x102,49 + 3x0,63x0,38)/(65+12,5) = 1,61.

B — ucnonb3yetca oavH BUL dHeprum — aneKkTpudeckas. Torga koaghguym-
€HT UCIOMb30BaHs1 NePBUYHON SHEpPIrun paBeH

e, = 3x0,63(que £ + Gue.£) /(G +Guy) = 3% 0,63(50,50 + 3,3) /(65 +12,5) = 1,31.

4. Corioctas/isieM MPOeKTHbIE PeLLeHWsI N0 KOS(hUUMeHTam UCrosib308a-
HUST IEPBUYHOU SHEPIrnN:

100[e,, (BapuanT A) - e, (BapuaHT B))/ e, (BapuaHt A) = 100(1,61 - 1,31)/1,61 = 19 %.

OT10 03HavaeTt, 4To npm NCrOb30BaHNN aKKyMY/ISLMOHHOIO HarosIbHOro Ka-
6€/IbHOro 3/1eKTPOOTONIeHUs (BapnaHT b) skoHomuTcsi 19 % nepBuYHON SHEP-
N M Ha CTOJILKO XXe YMEHbLLAEeTCs1 BbIOPOC BPEAHbIX BELYECTB B aTMocgepy.
CrniefgoBaresibHO, NPeAnoYTeHne HeobXoaumMo oTaaBatk AaHHOMY MPOEKTHOMY
PELLEHNIO.
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TMpumep 3. [NpoekTrpyeTcs B I-ovi TeMepaTypHOVi 30He YkpaunHbl 24-3TaxHbIv
MHOIOCEKLMOHHBIV Xunovi gom. OTanvBaembivi o6bem 3gaHus V, = 88000 v°.
lNokasaTtenb yAenbHOro TernjoBoro rnotoka [48] [nsi oTonuTesibHbIX CUCTEM
q = 0,56 I'Ix/(Mrog) = 156 kBTx4/(M?rog).

Heobxoaumo: cornoctaBUTb 3HEPreTU4eckyo S@eKTUBHOCTbL BapuaHToB
A 1 B NpOeKTHbIX PELLEeHNI —

A. Cuctema oTonseHns v ropsiHero BoAOCHaOXeHWs NMOAKIIOYEHb! K Ternsio-
ceTn; cucteMa BeHTUNAUMN — eCTECTBEHHasl Heperynupyemasi;

B. KombuHupoBaHHas cuctema OTOM/IEHUS] — BOAAHAs C LeHTPaiM30BaHHbIM
TeryiocHabXxeHneM (cuctema BOLSIHOIO OTOIM/IEHWS] paccynTaHa Ha KOM-
neHcaumio 75 % TensionoTepb)  KOMOPTHBIV SNTEKTPUHECKMI KAOESIbHbIN
riogorpeB rona MoMeLyeHu (Ha KomneHcaumio 25 % TernsiornoTeps);
LieHTpann30BaHHOE ropsiHee BO4OCHabXeHNe; eCTeCTBEHHAasi BeHTU/IALUS.

PetLuenve.
1. PaccuntbiBaem ycroBusi npuBeaeHnss K MeToauke Hopmatvsa [2]. [Nones-
Has oTarnmBaemasi nioLyab 34aHus —

Ay = 0,32V, = 0,32x88000 = 28160 m°.

KOHTPOsbHBIV noKa3aTtesib yAesibHOro Ternsi0Boro rnoToka cucTeMbl OTorsie-
HWs 30aHus ¢ ydetom . 3.9 [48 | ymeHbLuaeM B ABa pasa —

g, =q/2=156/2 = 78 kBTx4/(M°rog).

2. OnpegerisieM rioka3arenv roTpebrieHvIsi SHepruv CPaBHUBAEMbIX BAPUAHTOB
MPOEKTHbIX peLueHwi ro 1absn. 11 ans sapmaHta A v tabn. 23 ans BapnaHta b:

A — yfesnbHble 3atpatbl TensioBor sHeprim qye ¢ = 110,47 KBTx4/(M°rog);
yaersibHbIe JOrosIHNTe IbHbIe 3arparsl aHeprum
e e = 0,38 kBTx4/(MProg);

B — ynenbHble 3atpatbl TernsaoBou sHeprim q e e = 91,10 kBTx4y/(MProa);

yAerlnbHble 3arpartbl SJIeKTPO3Heprnn A4 rnosna
Quwee = 20,20 KBTX“//(MZI—OH),'
yAesibHble AOrMoJIHNTEeJIbHble 3arpartbl SHeprun

Jue e = 0,38 kBTx4/(m?rog).

3. Haxogum KoaghumeHTbl UCMOSIb30BaHNs NepBUYHON SHEPruv AJ1s1 CO-
rocTaB/IseMbIX BapUaHTOB:

A — ucrionb3yertcs [Ba Bufa SHepPrun: TernsoBas qye g OT TerioceTn (Koag-
ULMEHT NOTEPb SHEPruu B TEMIOCETH paBeH 1,1; KOAGhOULIMEHT COOTHOLLIEHUS
CXUraemMoro TormBa K rnepBuYHoUN sHeprum paBeH 1,1) n anekTpuydeckas que g
OT 9/1eKTPoCcETU (KOSGhDULUNEHT COOTHOLLEHWST 3JIEKTPOIHEPI M, 0STyHEHHOM

rnyTem cxuraHus Tornnvea Ha TOL, K nepBuYHOVi S3Heprun paBeH 3; nonpaBo4-
HbIVi KOSQOOULMEHT yHeTa [OM aTOMHOM SNIEKTPOSHEPTEeTUKN B SHEpreTnyec-
KoM 6anaHce YkpauHbl paBeH 0,63 (cM. n. 3.4.1)). Torga koaghgpyLMEHT UCMOb-
30BaHus NepBUYHOVI SHEPIrU paBeH

e, =(11x11qye £ +3%0,6394z £)/(qn + Quy ) =
=(11x11x110,47 + 3x 0,63 x0,38) /(78 +12,5) = 1,48.

B — ucnonb3yetcs TaKkxe ABa BUAa SHeprum: TerioBasi q, e g OT TEeNaoceTy
Y SNEKTPUHECKAS Q) e £ + Qe £ OT 3N1EKTPOCETH. Torpa KoaghghULUMEHT 1CTIoNb-
30BaHUs1 MEPBUNYHOM SHEPrM PaBEH

e, =[11x11q, e £ + 3% 0,63(qy we £ + Gre £)1/(An + Q) =
=[11x11x91,10 + 3x 0,63(20,20 + 0,38)] /(78 +12,5) = 1,65.

4. Conoctasnsiem MPOEKTHbIe PpeLLeHus 1o KOSd)d)I/IL{I/IeHTaM ncrosib3oBa-
HUsA I'IepBI/I'-IHOﬁ SHeprnn:

100[e,(BapuaHT B) - e, (BapuaHt A))/ e, (Bapuant A) = 100(1,65 — 1,48)/1,65 = 10 %.

3710 03Ha4aeT, 4To BapmaHTbl A u B npymepHO paBHO3Ha4YHbI MO UCMOMb30-
BaHWO nepBuYHOV aHepruun. [peanoqTeHne B BbIOOPE MPOEKTHOIO PELLEHUS
crnenyert otgaBaTb KOMOUHUPOBAHHOV CUCTEME OTOIMJIEHUS C NIEKTPOHarpeBa-
eMbIM TEMNbIM r0SIOM, CO3[aroLLe flyHLume yCrioBusl TENIoBOro Komgopra B
OMELLEHNU, YeM BapuaHT A.

TMpumep 4. [NpoekTnpyetcs B I-ovi TemrepaTypHos 3oHe YKpauHbl 16-3Tax-
Has Topuesas xwunasi 6710K-CeKYns C psfoBbIM OKOHYaHneM. OtannivBaembiv
obbem 3pannsa V, = 31250 m°. Nokazaresib yaenbHOro TenioBoro noToka Asis
oronutenbHbix cuctem q = 0,47 IDx/(MProg)[48] = 130 kBTx4/(M?rog).

Heobxoaumo: conoctaBuTb SHEPreTU4eckyo aeKTUBHOCTbL BapuaHTOB
A 1 B ripOeKTHbIX peLLeHnI —
A. Cuctema OTOmneHnss N ropsavero BOAOCHaOXEHNS MOAKITIOYEHbI K KPbILLI-
HOU KOTEJIbHE, CUCTEMA BEHTUJIALNN — ECTECTBEHHAsI HEPErYINPYyeMasi;
B. Cuctema aneKkTpu4eckoro akkyMyJssMOHHOro OTOMIEHUS] U FOPSIHEro Bo-
LOCHabXXeHus1; cuctema BeHTUAsUmmM ¢ 60 % pereHepaymest TernaoTbl n3
yaansseMoro BeHTUIIIUMOHHOIO Bo3AyXxa.

Petluenue.
1. PaccuntbiBaem ycroBusi npuBeaeHVs K MeTogmke Hopmatusa [2]. MNones-
Has oTarn/mBaemasi nyioLyanb 34aHus —

Ay =032V, =0,32x31250 = 10000 »m*.
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KOHTPOsIbHBIV oKasaTesib yaeslbHOro TersioBoro rnotoka cucteMsl oTorsie-
Hus 3gaHus ¢ y4eTom . 3.9 [48] ymeHbLuaeM B ABa pasa —

g, =q/2 =130/2 = 65 kBTx4/(M?roa).

2. OnpegernsieM nokasartenu rnoTpebrieHnss SHeprm 418 cpaBHUBaeMbIX Ba-
PMAHTOB MPOEKTHbIX PELLEHNI MyTEM MHTEPNONMPOBaHUS 3Ha4YEHWV B Tabs. 14
(ans sapuarta A) v Tabn. 20 (gns BapyaHTta b):

A — yfenbHble 3atpatbl TernsoBov sHeprun Que e = 98,41 KBTx4/(M?Prog);
yAenbHbie LOMNONIHNTE IbHbIE 3arparbl SHeprum
Que e = 0,42 KBTxv/(MProg);

B — ypenbHble 3atpatbl TerioBou sHeprum Que g = 50,50 kBTx4/(MProg);
yAaesbHbie [O0MOSIHNTE IbHbIE 3arparbl SHeprum
Que e = 3,3 KBTx4/(MProg).

3. Haxogumm KosghuumeHTbl UCMONIb30BaHus NepBUYHON SHEPruv AJ1s1 CO-
rocrassisieMbIX BaPUAHTOB:

A — vcrionb3yeTcsi ABa BuAa aHeprum: TenioBas Qe g OT Ternsiocetu (Koag-
OUUNEHT NoTepb dHepruv B Tenocety paBeH 1,1; KoaghpULUNEHT COOTHOLLIEHUS
CXKUraemMoro TormBa K nepBu4HoOVi SHeprm paseH 1,1) n anekTpnydeckas Que £
OT 371eKTpoceTU (KOIMUUNEHT COOTHOLLEHUS 3/IEKTPOSHEPruu, ros1y4eHHOU
nyTem cxuranusi Tormea Ha TOL, K nepBu4HOV 3HEprun paseH 3; nonpaBo4-
HbIVi KOIQhDMUMEHT yHeTa [0 aTOMHOV S/IEKTPOIHEPrETUKN B SHEPreTu4ec-
KoM 6anaHce YkpaunHbi paBeH 0,63 (cM. . 3.4.1)). Torga KoaghhuLMeHT ncrors-
30BaHWs NepBUYHON SHeprum paBeH

e, =[x 11qye £ +3x 0,631 £)1/(qp + Q) =
=[1,1x11x 98,41+ 3x 0,63 x0,42)]/(65+12,5) = 1,55.

B — ucnonb3yetca oavH BUA dHeprum — anekTpudeckas. Torga koaghgpuuym-
©HT UCIOb30BaHs1 NePBUYHON SHEPrun paBeH

e, =3x0,63(que £ + Gue £)/(h + 9y ) = 3% 0,63(50,50 + 3,3) /(65 +12,5) = 1,31.

4. CorioctasnisieM MpPOeKTHbIe PEeLLeHWs] 0 KOI(hUUMEeHTaM MCo/ib30Ba-
HUST IEPBUYHOU SHEPIrvn:

100[e,(BapuaHT A) - e, (BapuaHT B)]/ e, (BapnaHT A) = 100(1,55 — 1,31)/1,55 = 15 %.

9710 03Havaert, 4To rpu NCrob30BaHNN aKKyMY/IALMOHHOIO HaroIbHOro Ka-
6e/1bHOro 31eKTpooTonseHns (BapnaHt b), skoHomutcs 15 % nepBuyYHON sHep-
n M Ha CTOJIbKO XXe YMEHbLLIAeTCs BbIOpOC BPeAHbIX BELYecTB B artMocgepy.
CriegosaresibHO, NPeAnoYTeHne Heo6XoaMMo oTaaBathk AaHHOMY MPOEKTHOMY
PELLEHNIO.

3AKJIOYEHUE

OCo6eHHOCTb COBPEMEHHOIO NMOHUMAHUS CUCTEM OTOMJIEHNSA 3aKSoHaeTcs B
OCO3HaHUM UX 3HAYMMOCTW He TONbKO BHYTPY 34aHWs, HO U 3a ero npegenamm —
BIUSIHUM Ha OKPYXXKatoLLyHo cpefy W 611arococTosiHMe rocypapcrea. B HacToswee
BPEMS 3TU CUCTEMbI pacCMaTPUBAIOTCS HE TOMBbKO Kak NMoTpebuTenv sHeprum, B
OTNNYME YCTapeBLUNX ONPEnEneHnin YH4Ee6HNKOB, HO N KaK COCTaBHOW 3MEMEHT
BO3[ENCTBUSA Ha 9Q(PEKTUBHOCTb NpoLiecca reHepmpoBaHus sHeprun. BogsHble —
nyTem otéopa TeNSoTbl OT reHepaTopoB, a ANeKTPUYECKNe — NyTEM yCTpaHeHus
HEPaBHOMEPHOCTU TEMJIOANEKTPOMNOTPEOIIEHNSA OT 3TUX FEHEPATOPOB.

OnekTpuyeckme KabenbHble CUCTEMbI OTOMEHUS LLUMPOKO MCMONb3YHOTCS B
Mupe. OHKU, KPOME CORENCTBUS PELLEHMIO FOCYOAPCTBEHHbIX 3afa4y SHepreTu-
YeCKOW cTpaTeruu, a TakXe BblpaBHMBaHWUA rpadovkoB 3N1EKTPO- M TEMONoT-
pebneHns, cnoco6CTBYIOT MOBbLILLEHWIO XM3HEHHOTO YPOBHSI HACENEHUS NyTEM
ynyuLleHns ycnoBuin 6bita. Kak, 3To HM napafgokcanbHO, HO 3feKTpuYeckune u
BOASIHbIE CUCTEMbI HE @aHTaroHUCTU4YHbl. OHWM OONOMHAT APYr Apyra B peLue-
HUK O6LLEeN 3afa4m — CO34aHUN TEMNOBOro KOMAopTa C MMHUMYMOM KanuTasib-
HbIX M 3KCMyaTauMOHHbIX 3aTpaT, a TakkKe C MakCMYMOM W3BJIEHYEHUS SHEp-
M1 13 TONAMBA U MMHUMYMOM HEFaTUBHOTO BIIMSIHUS HAa OKPY>KatoLLyto cpeny.

Mcnonb3oBaHme TeX UK MHbIX CUCTEM OTOMSEHUS 3aBUCUT OT SHEPreTUHEC-
Kow cTpaterumn rocygapctea. [Npu Hanuymm TIL, npyMeHsIIoT BoAsHbIE U 3MeK-
Tpuyeckme cuctembl, ADC n '3C — anekTpunyeckme, BETPOreHepaTopoB — 3MeK-
TPUYECKME, Fre0TEPMAlIbHbIX MICTOYHMKOB — BOASHbIE. .. TaKoW NOAX0 4 B3anMOC-
BA3W 9HEProreHepaTopoB 1 CUCTEM MUKPOKIIMMaTa peann3oBaH BO BCEM MUPE,
B TOM 4ucne 6bin nogrotoneH n B8 CCCP ana ocywectenexnvsa k 2000 r.
CerogHsi ero crnegyet BonfoTUTb B YKpauHe, yCcTpaHsas o6pa3oBaBLUMIACA AUC-
6anaHc Mexay JOSIEBbIM y4acTMeM CUCTeM oTonneHus. [na aToro y Hac cos-
JaHbl BCE NPEAnoChINKN — Hay4Hble, TEXHUYECKME, HOPMATMBHbIE; YCTaHOBIE-
Hbl TApUdbI HA 3NEKTPOIHEPIUIO, AN HEPEHLMPOBAHHBLIE MO YacaMm CyTOK.

YKpaunHa yxe npoLuna atan HefobpocOBECTHOro 3anyrmBaHus notpeéute-
nen BAVSIHWEM 3MEKTPOMarHuUTHbIX Nonen Ha 3gopoBbe Nogen. ConocTtaene-
HMe NPOOOIKUTENIBHOCTM XU3HN HACENEHMA B CTpaHax C 3/1eKTPOOTOMNIeHNEM
1 BOASIHBbIM OTOMJIEHNEM MOSTHOCTLIO OTOpackIBaeT BCe 3TW AOMbICHbI. MnpoBoi
ONbIT B U3y4eHUN [AaHHOro Bonpoca 605ee 3Ha4YUTENEH 1 NOYYUTENEH, B MPOTU-
BOMOJIOXXHOCTb €ro NMOfIHOMY OTCYTCTBUIO Yy Hac. OCTaTky HeraTMBHbIX €OUHMY-
HbIX OTFOJIOCKOB, €LLle 6pocaembiX BCMeS, yLLeaLemMy BpEMEHW, CBULETENbCTBY-
0T JIMLLb B NOMb3Y 3/1EKTPOTOMNIEHMS. Toraa Kak He[oBOMbCTBO BOASAHLIMU CUC-
TeMamMu elle npeacTouT yCTpaHATb Hay4HO, TeXHUYEeCKU 1 HOPMaTuUBHO.

MpoxognT YKpauHa 1 cnegylowmin atan oTpuuaTenbHOro BO3OENCTBUS Ha
noTpebuTenen — OOPOroBU3HONW 3nekTpooTonneHus. OcyLlecTBASEMbIA Npuy
3TOM OUCKPETHBIN, @ HE KOMMJEKCHbIW, MOAX04 NPMBOAUT K OLHOO0KOMY COMOC-
TaBMEHWIO BOAAHBIX CUCTEM OTOMMEHUS C SNEKTPUYECKMMU. MUPOBOIA XXe OnbIT
OCHOBaH Ha PacCMOTPEHUN KOHCTPYKTMBHbIX OCOGEHHOCTEN CUCTEM BO B3au-
MOCBSI3V C 3HEPronoTpebneHvem 34aHnst U BO3OENCTBMEM Ha OKPYXXatoLLyto
cpeny. Takol nogxof MoKasblBaeT, YTO SMEKTPUYECKME KabefbHble CUCTEMbI
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OTOMJIEHMS!, MO KpaliHei Mepe, CONoCTaBNMbl C BOAAHLIMU, & BO MHOMUX Clyya-
SIX faxe MMetoT npenmMyLlecTsa. [pn 3TOM yuMTbIBAIOT CrieqytoLee:

e KanuTasibHble 3aTpatbl Ha BOASHbIE CUCTEMbI OTOM/IEHWS, NOTPebsaLmne
TensioTy OT npoyecca CxXuraHvsi TONMBa, v Ha SN1eKTPUYecKme KabesbHble
CUCTEMbI OTOMJIEHUS] CPAaBHUMbI MeXzy co6ov. KanutarbHble 3aTpaTtbi
OKYnatoTCsl 3a HECKOJIbKO JIET M 3HAYUNTENIbHO HVXKE 3KCIITyaTalUMOHHbIX
pacxofos. [1oaToMy OHU He SBJISIIOTCA ONPeAEeNAoLMMM NPy cornocTassie-
HUW CUCTEM OTOIM/IEHUS;

SKCrilyaTaymoHHbIe 3aTpaTbl, B IEPBYI0 04EPERb, ONPeaesistoTCs CTOMMOC-
TblO 3HeproHocutenen. lpruMmeHeHne TapngoB Ha INEKTPOSHEPI IO, ANg-
bepeHLMpPOBaHHbIX 110 BPEMEHU CYTOK, esaeT 3KOHOMUYECKU 60s1ee Bbi-
rogHbIM rpuMeHeHune a51IeKTpu4ecknx KabesibHbIX CUCTEM OTOIll/1eHUs;

roTpebrieHne NepBUYHON SHEPIUU 30aHUSIMU C SNIEKTPUHECKUMU Kaberlb-
HbIMU aKKYMYTSLMOHHBIMU CUCTEMaMU OTOIMSIEHUS U SNIEKTPUHECKUMM aK-
KYMYTSLMOHHBIMU CUCTEMAaMM rOPSYEro BOLOCHAOXEHNS HVXKE HE MEHee
yem 15 % B corocTaB/ieHUN €O 3[aHUSIMU C BOASIHbIMU cuCTEMaMM, MOT-
pebnsowmMMm TernaoTy OT npoLecca CXUraHusi TornamBa. SHepreTuHecKkuii
3PheKT OCHOBAaH Ha OTCYTCTBUM TPY6ONPOBOLAOB U, COOTBETCTBEHHO, Ter-
JI0MOTEPL B HUX; MPUMEHEHUM OOJIEE BbICOKOIO YPOBHS PErynpoBaHus
CUCTEMbI W repefaqun sHeprim;

S/IEKTPUHECKME KabesibHbIe CUCTeMbI KOMGPOPTHOro Moforpesa rnoJsios B [o-
MOSIHEHNE K LUeHTPanIn30BaHHbIM BOASHLIM CUCTEMaM OTOMJIeHUs ¢ pagma-
TOpamMu He U3MEHSIIOT NoTpebsIeHne NepBUYHON SHeprv 3haHusl, 3ameLLas
YacTb MeHee 3(hheKTUBHO UCIONIb3YeMOU TEMN/I0BOKM SHepruv B BULe Har-
peTovi Bofbl Ha 6o71ee 3¢hheKTUBHO UCTIONb3YEMYIO 3JIEKTPOSHEPIUIO;

TENM/10BON KOMOPT B NMOMELLEHUSIX C HarpeBaeMbIMu rnoiamMm JOCTUraeT-
CA Npy MeHbLLEVI MPUMEPHO Ha 2 °C TemnepaTtype Bo3[yXa, 4To yMeHbLua-
eT 3arparbl SHeprumn rnpUMepHo Ha 8...12 % 3a c4eT yMeHbLLUEeHUs Tersio-
rnoTeps ¢ yaansgemMbiM BeHTUNISALMOHHBIM BO34YXOM;

S/IEKTPUHECKNE KabeslbHbIE CUCTEMbI OTOM/IeHWS] CO3[ar0T TEr/iOBOM KOM-
¢opT, 653KV K MaeasbHbIM YCI0BUSIM, — TEMJ/I0 Y HOI U MPOX/1afgHo B 30HE
AbixaHus YesioBeka. [y 3TOM rM0BbILLAETCS POU3BOANTENILHOCTL TPyAA Ha
5...10 % 3a c4eT ycTpaHeHus auckomeopTa, npucyLLero cuctemam ¢ pagu-
aropamu, KOHBEKTOpamu, (heHKounamu 1 T.r. Kpome Toro, cosgarotcs vae-
asibHble yCrioBMS ONMTUMA/IbHOIO CoYeTaHvs napameTpoB MUKPOKIMMATa o-
MeLLeHWs [J151 Pa3HOBO3PACTHbIX rPyrin HACENeHUs1 — [eTes v B3POCIbIX;

® CDOK CITyXObl 3/IEKTPUHECKUX KAGEJIbHbIX CUCTEM OTOMIEHUS MPUMEPHO
B [Ba pasa 60/bLUNI, HeM Y BOASIHbIX, 3@ CHET MOBbILLIEHHOM HAAEXHOCTH;

e 3aTpaThl Ha TEKYLUMI 1 KannTasbHbIVi PEMOHTbI S/IEKTPUHECKUX KAOEsTbHbIX
CUCTEM OTOIM/IeHUs NMPUMEPHO B 1,5 pa3a MeHbLUe, YeM 711 BOASHbIX CHC-
Tem. [lpu 3TOM yCTpaHsOTCA 3aTpaTbl HA COMyTCTBYOLME CUCTEMbl —
rasocHabXXeHWsi 1 TersI0CHaGXeHUs;

® 5/1IeKTPUHECKNE KabesIbHbIE CUCTEMbI OTOIMIIEHUS] CITIOCOBCTBYIOT B MEHbLLUIEN
CTeNeHn 3arpsi3HEHUIO OKPYXXaroLLevi cpenbl BpeaHbIMU BeLecTBaMm, 00-
PasyroLMMUNCS MPU CKUraHum ToramBa, 3a cHeT Jly4LIero KoaghpuymeHTa
3atpar nepBUHHOV SHEPruv 1 NOTPEOIEHUS OIN S/IEKTPOSHEPI UM OT aTOM-
HbIX CcTaHuyui. Kpome TOro, co3farT JyHLUne CaHUTapHO-rUrmeHu4YHble
yCr10BUSI B MOMELLIEHUSIX 3a CHET O0TAA/IEHHOCTU OT reHepaTopoB SHEPIrnu.

I'IpaBo Bbl60pa Tex U NHbIX CUCTEM OTOMJ1IeHNA OCTaeTCA 3a 3aKa34MKOM,

KOTOPOMY B MOSHOM Mepe AOoMKHa NpefocTaBnaTbCsa UHopMaums, Kak 06 mx
OCHOBHbIX 3KOHOMWKO3HEPreTU4eCKNUX CBONCTBAX, Tak U AOMOSHUTENbHbIX MOT-
pebuTensckmx akTopax. 3a4acTyro 4OCTaTO4HbIM CMOCO60M NpPefoCcTaBeHUs
Takor MHopMauun ABNsSeTCs cpaBHUTENbHasa Tabnuua ¢ TpeboBaHUAMM 3aKas-
4MKa K cucTeme 1 oTBeTaMm COOTBETCTBUA — "Aa/HeT", NMbo ykasaHnem npesoc-
XO[ACTBA OJHOW cucTembl Han apyron. OCHOBHbIE NPeuMyLLEeCTBa 3NeKTpuyec-
KMX KabBenbHbIX CUCTEM OTOMSIEHNS HAA TPAANLMOHHBIMW BOASHBIMU CUCTEMAMM
OTOMNJIEHNS C paguaTopamm No KpUTepUsM CpaBHEHWS!, CBeAeHbI B Tabn. 29.

Ta6bnuua 29. OCO6EHHOCTUN ANEKTPUHECKNX KABENbHbIX CUCTEM OTOMJIEHUS
Kputepuii conoctaBneHus cuctem 3HauumocTb Kputepus
1. KanuTanbHble 3aTparbl: CmeTHasi CTOMMOCTb CUCTEMbI OTOMJIEHUS 3aBUCUT OT
KOHKPETHOro 3aaHuna v nogpsapgyvuka. Bce BapuaHThbl
* npAMble KOHKYPEHTHbIE MO 3TOMY MoKasaTeso

OTCYTCTBYET HEOOXOOAMMOCTb B CUCTEMax TennocHab-
XEHUA NN60 cucTemax ra3oCcHabXeHus;

® KOCBEHHble BbICBOOOXAETCA Nnowafb Nof BCroMoraTenbHoe
obopynoBaHue BOASHbIX CUCTEM — UHAMBUAYaNbHbIX
TennoBbIX MYHKTOB, KPbILHbLIX KOTENEH...

N

[MprMeHsieTCA OfMH 3HEepProHocUTEeNb — JNeKTpu4ec-

- SKenyaTaUmoHHble XapakTepUCTUKM: | TRo, B TO Bpems Kak B BOASHbIX CUCTEMAX MCTIOMNb3YeT-

° I'IOTpeﬁﬂﬂeMbIVl BUA 3HEprum Csl ABa 3HEProHocuTena — TennoOHOCUTENb U ANEeKTPpU-
4eCTBO, ra3 1 ANeKTpn4ecTBo ...

npu noAHOW anekTpudurkaumm ObiTa BO3IMOXEH
y4eT 3HepronoTpebneHns 3[aHnsa OOQHWM cYeTyn-
KOM;

OfHUM CYETYMKOM y4yeTa 3HepronoTpebrieHns MOXHO
06bEeANHUTb NI0BYI0 KOHPUrypaLmio NOMeLLEHNI 38a-
HWS, 3aHNMaeMbIX apeHAaTopoM

® y4eT 9HepronoTpedneHns

NPUMEHATCA AOBYX- U TpexCcTaBO4YHble MNMOHWMXEHHble

o TApUgbI HAa dHEpProHoCUTEb
Tapudbl Ha 3IEKTPOIHEPTUIO

MeHblle B 1,84...1,2 pasa, 4eM npu LEeHTpanM3oBaH-
HOM oTonneHun, u Mexblle 1,4...1,05 pasa, 4em npu
OeUeHTpanM3oBaHHOM OTOMMEHUN KPbILLHOW, BCTPOEH-
HOW N60 NPUCTPOEHHON KOTESbHEN

o noTpebneHre NepPBMUYHOR SHEpPrumn
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® CPOK 3Kcnnyatauum

npUMepHo B 2 pasa 6orblue U COMOCTaBuM CO
CPOKOM 3KCTlyatauny 3aaHus

® Ha[IEeXHOCTb

BbILLE NPUMEPHO Ha 8 %. Cuctema Kaxpgoro no-
MeLLEeHVs SIBMIAETCA He3aBMUCHMOIA

* 06CnyXnBaHne

B 1,5 pasa MeHblLe 3aTpaThl Ha TEKYLLMIA 1 Kanw-
TanbHbI PEMOHTbI;

npv MOMHON aneKTpudmKaLmm 6bita yCTpaHaoT-
€A 3aTparbl Ha 06CNy>XUBaHWe TennoceTen, raso-
BbIX CeTel, AbIMOXOAOB; a TaKXe YMEeHbLUaoTCs
3artpartbl Ha 06CMyX1BaHNE CUCTEM BEHTUNALMN

° MoaudmKaums

3aMeHa TepMOperynsiTopoB OCyLLeCTBNAeTCs
6e3 OTKJIIOYEHUSI COCEeHUX MOMeLleHnin nnéo
KBapTMp

® aBapuNHOCTb

He NpuBOAUT K 3aTonIeHnto nomeLleHuni, a npu
MCNoJsib30BaHUM rasa — ewle n K nx sara3oBaH-
HOCTU

® r’MH6KOCTb

N3MEHEHNe CUCTEMbl HE BIMSIET Ha TEmnoBOWA
KOMCOPT B OCTasbHbIX MOMELLEHMSX

w

. CaHnTapHo-rUrmeHnyeckre nokasatenu
® YCNOBUSA TENIOBOro komdpopTa

Bnusku K npeansHoMy pacnpefenieHuio Temne-
paTypbl BoZyxa Mo BbICOTE NOMELLEHUs — Tenso y
HOT M OCBEXXaloLLIE MPOXNaAHO B 30HE AblXaHus;
NOAAEPXVBAIOT 3afjaHHyto TeMnepaTypy Bo3ayxa
B MOMELLEHWUM C MEHBLUMMM OTKITOHEHUSIMU;
YOOBNETBOPSIOT HOpPMATUBHbIE TPeGOBaHUs Ans
pa3HOBO3PACTHbIX FPYMM HaceneHns — geTeil u
B3pOCIbIX;

NpefoTBPaLLAOT BEPOSTHOCTL OXOroB TEMNI006-
MEHHOI NOBEPXHOCTbIO NGO TEenIoHoCUTENIeM

® COCTOfAAHME BO3,ElyLLIHOl7I cpenbl

YCTPaHAIOTCA OfHW W3 OCHOBHbIX WMCTOYHUKOB
3arpsi3HeHNs NMOMELLLEHUI KaHLEepPOreHHbIMN Be-
LlecTBaMN — rasoBble MAUTbI, BOAOrPeNHbIE KO-
JIOHKM, KOT/bl, KAMUHBI;

YMEHbLUAETCS B MOMELLEHUAX MEPEeHOC MenKo-
LIMCNEepPCHOV MbIIM U CHUXKAETCs HerTpanusaums
HEYCTOMYMBLIX MOHOB C OTpuUATENbHbIM 3apsi-
[I0M, MOJSIOXUTESNIbHO BO3LEUCTBYSI Ha 3[40POBbE
nonen

4. CoumarnbHble nokasatenu

MNoBbIilLaeTcsa npon3BOANTENBHOCTb TPpyAa N CHU-
xaeTcsi 3a6oneBaemMocTb

(&)

. DKonorunyeckne nokasartenu

e COCTOsIHME aTmocepb!

VYMeHbLUaeTca 3arpsisHeHne atMocepHoOro Bo3-
ayxa B NMpuU3eMHOM Crioe y 3AaHus; CHUXaeTcs
3arpsisHeHne 030HOBOrO CNosi aTMocdepsb!

o 3eMesbHbIE PECcypChl

ycTpaHseTcss Heo6XoAUMMOCTb B 3eMNIe0TBOAE
nop 6onnepHble, paioHHble KOTENbHK, ra3o-pac-
npefenuTenibHbIX MyHKTbI...

* NoTpebneHne pecypcos

YMeHbLIaeTcs Ao6bl4a NpUpoaHOro Tonamea

6. ApXUTEKTYPHO-CTPOUTESbHbIE NoKa3aTenm

Cuctema HeBWgHa U He MOPTUT MHTEPLEP MoMe-
LLeHMs;

YCTpaHseTCs 3aBUCHMOCTb BbICOTbI OKOH MOMe-
LL|EHMS OT BbICOTbI TEMI006MEHHbIX MPUGOPOB
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