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BCTYIMJIEHUE

B HacTosee Bpems B YKpanHe NPOUCXO4MT HOBbIV 3Tan pasBUTUSA CUCTEM
MUKpOKInmMara, 3aKJ'IIO‘-Ia}OLL|,I/II7ICﬂ B NoBCeEMECTHOM WUCNONIb30BaHUN CUCTEM,
npuweawnx mns-sa pyéexa. [NpuMeHeHne [OCTOSHWUIA 3apybexHoro onbita
npegnonaraeT PeBM3ni0 1 NEePeoLIeHKY TPaaULMOHHBIX B3rNSA0B HA OCHOBHbIE
nokasarenu CUCTEM OTOMMEHUS, Takne Kak CaHUTapPHO-TUIMEHNYECKNE, SKOHO-
MUYEeCKMe, JKonornyeckne, actetnyeckme... OgHako Afsa 3T0ro OTCyTCTBYeT
oTe4ecTBEHHas COBPEMeHHasi Hay4HO-MonynsapHas nureparypa, BOCMOMHSAO-
Las npobenbl B 3HaHWAX. B pe3ynbrate 3a4acTyio BO3HMKAOT HEOOOCHOBAH-
Hble OOMbICMbl U 3a6nyXAEeHNA OTHOCUTENbHO OBOPYAOBAHUS B HACTHOCTU U
CMCTEM OTOMMEHNA B LIENOM, 3apeKOMEeHAOBaBLUMX cebs fecaTunetnammn 6e-
3ynpeYvHon paboTbl 3a Py6EXOM.

XnbIHYBLUMI B YKpauHy NOTOK 3apy6exKHOro 060pyAoBaHus, CUCTEM U Tex-
HOMorvm obecnedyeHns MUKPOKIMMAara noctaBunv nepep cneuynanuctamm m
notpeéuTtenamun gunnemy Bblibopa. [ns o60pynoBaHmsa 1 TEXHONOMMIA NPeanoy-
TEHWe peLLeHO OAHO3HAYHO — B MOJb3Y U3BECTHbIX MUPOBbIX MPOU3BOANTENEN.
lopasgo crnoxHee 06CTOMT [eno C BbIGOPOM CUCTEM, T.K. OH JOSKEH ObiTb
060CHOBaH 3KOHOMWYECKMU.

B oTeyecTBEHHOW NpakTUKe NPOEKTUPOBAHMUS XUIbIX U OOLLIECTBEHHbIX 34a-
HWIA, B NOAABNAOLLEM GONbLLUMHCTBE Cly4aeB, BbIGOP OCYLLECTBAANCA U3 NoA-
BMOOB BOAAHbLIX CUCTEM OTOMNIEHUA U HeboraToro crnvcka npuMeHdaemMoro ana
HMX obopygoBaHusa. PacnpocTpaHeHHOe CTpOUTENbCTBO OAHOCEPUMHBIX 3Aa-
HWIA CBOOMIO K MMHUMYMY 3aTpaTbl MPOEKTUPOBLLMKA Ha TEXHUKO-3KOHOMMYEC-
KO€e comnocTaBieHne NMPOEKTHbIX peLLeHnid. B To xe Bpems B 3apy6exxHOn npak-
TUKe MPOeKTNPOBaHUS, rae BUAHO BOMMOLLEHNE TBOPYECTBA apXUTEKTOPOB, Bbl-
60py cuctem ygensatoT 5...10 % TpyposaTpaT npoektuposLumka [1]. Mpu aTom
Ha 90 % onpenensioT KanuTanbHble 3aTpaTtbl M NOSb30BATENbCKME TpeboBa-
HUs. IHpopmaumio 0 BbIGope cUcTeM NpeocTaBnsaioT 3aka34vuKky B hopme oT-
yeTa. OT4HeT ANs HEGOMbLUNX MPOEKTOB MOXET ObITb COCTaBNEH B Buae Tabnu-
Lbl cXaTton (hopMbl C MpenmyLLecTBaMn U HegocTaTkamy BapyvaHTOB MPOeK-
THbIX pPeLUeHnn. B cnoxHbIX 1 60MbLUMX NPOEKTaxX OTHET MOXET 3aHUMaTb COT-
HM CTPaHuL, CO CXeMamu, pacHeTamu, NOACHEHUSMUN U KONMHYECTBEHHbIMW MOKa-
3aTensmMu. NprumeyaTenibHO To, YTO B NPaKTUKY NPOEKTUPOBAHUS CUCTEM OTONM-
NeHnst BXoAMT 06a3aTenbHOe TEXHUKO-3KOHOMUYECKOE COMOCTaBfieHne Bapu-
aHTOB MPOEKTHbIX peLleHni. C aTon Lenbio B lepmaHnmn npoBefeHb! MofHOMac-
wtabHble nccrefoBaHusa SHeProaMEKTUBHOCTU MHXKXEHEPHBLIX CUCTEM 3[aHUN.
B pesynsrate co3gaH HopMaTuB [2] C METOAMKON 3KOHOMUYECKON OLIEHKW WH-
XKEHEPHbIX CUCTEM 3[4aHWNN, KaK NPOEKTUPYEMbIX, TaK U OENCTBYIOLLMX. [JaHHbIN
HOpMaTuB SIBNAIETCA OCHOBOW CO3OaHWA O6LLIEEBPONENCKOro Hopmatuea Ans
cTpaH EBponeiickoro Cotoza.

YKpanHa He MMeeT aHanornyHbIxX NpakTnieckmx Mmetogmk. OgHako ueneHan-
paBfeHHbIN BbIGOP Hallen CTpaHbl B CTOPOHY eBpovHTerpauum [3], a Takxe
CTOVMMOCTb HaLUMX 3HEeProHocuUTenen, COBPEMEHHbIX CUCTEM N CTPOUTENbHbIX
mMartepuasnos Ha YPOBHE MUPOBbLIX LieH NMO3BONSIET HAM YXXe CerofHs npumMepsTb

€BpOMNenNcKNe MeTOOMKM 3KOHOMUYECKOrO COMOCTaBMIEHUSI MPOEKTHbIX peLue-
HWUIA Ons ganbHenLwen nx rapMmoHmsanmm nnéo agantauum [4].

[aHHaa paboTa He aABnseTcs BceobbeMoLleln. Ee uenb 03HakKoMUTb YnTa-
Tens C OCHOBHbIMW acnekTamu 3HeprodddEKTUBHOCTM, BOZHUKAIOLLMMU MNpU
NCMOSb30BaHNN COBPEMEHHbIX 3MIEKTPUHECKUX KabeslbHbIX CUCTEM OTOMSIEHMS.
[MokazaTb 3KOHOMWYECKME MO3ULUKU 3TUX CUCTEM CPEAM OCTasflbHbIX CUCTEM
MUKpoknumata. [pefoctaBuTb MEeTOOMYECKME OCHOBbl K 3KOHOMUYECKOMY
060CHOBaHMIO MPOEKTHOrO BbI6Opa CUCTEM U yKasaTb CYLLECTBYIOLLME NUTepa-
TYpHbIE UCTOYHMKM AN 605ee [eTanbHOro CamoCTOATENBHOMO N3yYeHus.

ABTOp Npu3HaTeneH npefcraBnTenscTBy komnaHum DEVI B YkpauvHe 3a oka-
3aHne BCECTOPOHHEN NOMOLLM B HANMCaHUM U U3AaHUn OaHHoM paboTbl. ABTOP
BCerga OTKPbIT K BOCMPUSATUIO apryMeHTMPOBAHHOW KPUTWUKKU, MNPOBEAEHUIO
KOHCTPYKTMBHOIO Auasnora u OCYLLECTBEHNIO NMPOECCMOHaNbHOrO Hay4HOro
COTpyAHU4YecTBa.
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1. QJIEKTPOOTOMNNEHUE 3A PYBEXXOM

MaccoBomy NpUMEHEHMIO ANEKTPOOTONNEHUSA 3a pyHEXOM Cnoco6CTBOBAN
3HepreTMyecknin Kpuamc 1973 roga, nocnefoBasBLUNA NOCNe BBeAeHUs apab-
CKUMM cTpaHamu aMbapro Ha akcrnopT HedpTu. C Toro BpeMeHu B 60JbLUMHC-
TBE CTPaH aKTUBM3UPOBASIOCh CO3[aHue U NpUMeHeHne aHeprocbeperatoLLe-
ro 060pynoBaHUSA M TEXHOSIOMUIA Ha OCHOBE HOBbIX 3HepropecypcoB. OgHUM
N3 NepCcneKTUBHbLIX HANpPaBeHWI CTano NCMNOMb30BaHNE ANEKTPUYECKNX CUC-
TeM obecneyeHms MUKpPOKNMMaTa NoMeLLeHui, YTO NPMBESIO K MOSTHOW 3nekK-
Tpudmkaumm éeita.

CornacHo nokagatensMm 2000 r. [5], noTpebrneHne aneKTposHeprum B rocy-
Japcteax EBponerickoro CompyxecTBa COCTaBWUSI0 OKOJO TPETU OT 06LLMX 3aT-
pat KOHe4HOW 3Heprum B 6bITY 1 cdepe ycnyr, 4To B 2,5 pasa BbliLe OT NoTpe6-
NEHNs SHeprum oT TennoceTen. B Lenom Ha oTonneHne Xusbix 34aHni napac-
XO[0BaHO 69 % SHepreTn4eckmx pecypcos. [1py 3TOM UMMNOPT SHEPreTUHeCKnX
pecypcoB cocTasun okomno 50 %, a K 2030 r. NPorHo3npyeTcs ero ysenuyeHme
00 70 %. Be3ayCcnoBHO, YTO XUIULLHbIA CEKTOP UMEET caMbli 60MbLLON MNOTEH-
unan Aans SHeprocoepexeHns U yMeHblUeHUs BO3OENCTBUS HA OKPYXKAtoLLIO
cpeny. Moatomy EC yoensieT 3Ha4MTENbLHOE BHUMaHWE BbIOOPY 3Heproaddhek-
TUBHbIX WHXEHEPHbIX CUCTEM 3[aHUNA.

PacnpocTtpaHeHre Toro nnm nHoro cnoco6a MCnosnb30BaHUs 3NIEKTPOIHEP-
rTmum onsa oTonneHud B Ka)K):lOﬁ CTpaHe pellaeTcd C y4eTOM MeCTHbIX yCJ’IOBl/Iﬁ.
Mpexpae Bcero, — 3aBUCUT OT CTPYKTYpPbl TOMSIMBHO-3HEPreTUYECKOro 6anaHca,
pexvma noTpebrneHns SMeKTPOSHEPrun, ee CPaBHUTENBHOM CTOMMOCTU C ApYy-
rummu aHeproHocutenamu. OgHako obmmm ot CpegmnsemHomopbs Ao CkaHou-
HaBUW ABNAOTCA YCPEeOHEHHbIE NOKa3aTenu yaenbHOW yCTaHaBNIMBaeMom MOLL-
HOCTM CMCTEM OTOMMEHWs, KOTopble C rogammn ymeHbLuatotcs. Ecnm B 70-x ro-
Aax NpoLUsioro CToneTust Ans CUCTEM HEMNOCPEACTBEHHOMO 3NIEKTPOOTOMIEHNS
OHu cocTaenanu 25...50 B1/m°, a akkymynaumoHHoro — 40...110 B1/m® [6], TO
cerofHs B "TensbIX gomax" OHW HWXe npumepHo B 2,5 pasa [7].

YpesBbIHanHO BbICOKUE TEMMbI MPUMEHEHWS 31EKTPOOTOMNIEHUS MPOVCXOANNN
B CLLA. C Heckonbkmx npoueHToB B 60-x rogax oo 70 % B Hayane 80-x. Mocne
OTMEHbI rOCYAapCTBEHHOIO PErynmpoBaHns ra3onoTpebneHns n OTMeHbl Mopa-
Topusi ra3ofo6bIBaOLLNX KOMMaHUA Ha OCBOEHWE HOBbIX MECTOPOXAEHWN, C
1985 r. ra3zoBoe TOMMBO CTano AOMUHUPYOLLMM AN oTonneHus 3gaHuin. C 90-x
rofoB [0MS 3MEKTPUYECKOro OTOMIEHMS OCTAETCs CTabuUIbHO BbICOKOW 1 COCTaB-
nset npumepHo 30 % [8]. MNpuunHol Tomy aBnsAoTCA MeHbLume Ha 20...30 % Ka-
nuTanbHble 1 Ha 30...45 % akcnyataumoHHble 3aTpaThl B CPaBHEHWU C BOASHbI-
MW cucTeMamm, nonyyaembiMn TENMOTY OT CXKMraemoro Tonsmea B Kotnax [6].

B CLUA B ocHoBHOM (70...80 %) pacnpocTpaHeHbl CUCTEMbI HEMOCPEACTBEH-
HOrO SMEKTPOOTOMNIEHNSA PE3UCTUBHOIO TUNa. 60 % M3 HUX COCTaBMAKT HaMosb-
Hble, 20 % — noTtono4yHble U 15 % — HacTeHHble [6]. B nocnegHee Bpems pac-
CMaTpuBaETCs BOMPOC Ha MEpexof K 3NEKTPOOTOMNSIEHNIO HEOOCKPEOOB, Kak
€OWHCTBEHHO paLMOHaNbHOMY PELLEHMIO.

B AHrnumn anekTpooTonneHne NpUMEHSAETCA OABHO U SABSETCA OCHOBHbIM

BUOOM CUCTEM OTOMJIEHMSA BO BCEX TUNax 3gaHuii. CnocobCTBYOT 3TOMY Hen-
POOOIMKMTENBHbBIE MOHVKEHUS HapPYXXHOW TemnepaTtypbl Bo3gyxa. CTumynupo-
BaHWIO aKKyMYJISILMOHHOIO 3NEKTPOOTOMMEHNS MOCAYXWUIO BBEeOEHME NbroT-
HbIX HOYHbIX TapudOB Ha ANEKTPOo3Hepruio. Yxe B 60-x rogax 50 % HOBbIX
KBapTVp MMeNN 31eKTPOOTOMNSIEHNE MOSIOM, MOMOBUHA N3 HUX — aKKYMYnaLm-
OHHOro npuHUMna gencremsa [6].

Bo ®paHumMu akTMBHOE pa3BUTME aTOMHOW SHEpreTuku npeponpenenuno
NPVYMEHEHWE 3M1EKTPOOTOMNEHNSA 30aHNI. ATOMHasA 3HepreTvka He nogaaerca
CYTOYHOMY PErynMpOBaHMUIO OTMyCKa 3NEKTPOSHEPrUM, NOITOMY NpevMmyLLec-
TBO OTAAETCH akKyMynupytoLLemy oTonneHuio. Ons JOCTUXEHWA yCTaHOBMEH-
HOWM MOLLHOCTW CUCTEMbI 31EKTPOOTOMIEHNS UCMOSb3YIOT COHETaHNE QHEBHOIO
N HOYHOrO aneKkTponoTpebnenns B nponopumn 15:85. [lons anekTpooTonieHuns
XUMbIX 30aHUA cerofHsA coctaBnsgeT okono 30 % W NpUMMepHO paBHa Jone
aTOMHOW 3Heprum B obLem 6anaHce cTpaHbl [6; 9].

[na CkaHOMHABCKMX CTpaH, B YacTHOCTM HopBerum, BbICOKOE 3M1EKTPOMNoT-
pebrieHne ¢ NPUMEHEHNEM CUCTEM OTOMJIEHUS MPSIMOro OENCTBUS 06yCroBne-
HO 3HaYUTESNbHLIMU TMOPOSHEPropecypcamm ¢ NpakTUYeCKN HeorpaHUYeHHbIMU
BO3MOXHOCTSIMW CyTOYHOIO perynmposaHnus. B cepegmHe 80-X KONMYECTBO XU-
N1LL, C ANEKTPOOTOMIIEHMEM COCTaBnANo noyty 3 mnH. [10]. Jonsa nonHoro anek-
TPUYECKOrO OTOMMNEHNSA MHONBMAYaNbHbIX AOMOB B LLIBeumn gocturaet 35 %, a
ANEKTPUYECKOrO OTOMSIEHNSA, COBMELLEHHOIO C OTomnJIeHnem gposamu, — 14 %.
®OuHNAHAMA B6bina 1 ocTaeTcs "3emselt 06eTOBaHHON" SMIEKTPOOTOMNEHUS, UC-
nosib3yemMoro B MOMOBMHE MunnnoHa gomoB [11]. KanuTanbHble 3atpatbl Ha
CUCTEMY 3MEKTPOOTOMNSIEHMSA ANS TUMOBOro goma nnowagbio 150 M? noytn Ha
40 % HWXe, YeM Ha BOASHYK CUCTEMY C KOTJIOM Ha XWOKOM TOMfMBe. JKennya-
TaLMOHHbIE 3aTpaTbl y 3TUX cUCTeM paBHbl. CucTema ¢ TENNMOBbLIM HACOCOM, pa-
60oTaloLMM Ha TENOTE rPyHTa, TpebyeT B 2,1 pada 60MbLUMX KanuTaslbHbIX 3aT-
paT, Y4eM cucTema anekTpooTonneHns. OgHaKko SKcnyaTaumoHHbIe 3aTparthl
CHWXarTcs NoyTn B 3 pasa. [pn aToM cnegyeT y4ecTb, YTO AN CTUMYNMpoBa-
HUSI NMPUMEHEHMUS TEMJIOBbIX HACOCOB CTOMMOCTbL 3NIEKTPO3HEPrUn MPU UX UC-
nonb30BaHUM yMeHbLLeHa rocynapctsom B 1,3 pasa.

B cTpaHax, TOMNMBHO-3HEPreTM4ecKknini GanaHc KOTOPbIX onpepensercs
TennoBbiMK anekTpocTaHumamm (TOC) Ha akcnopTUpyemMom TONMBE, HaNpu-
mep, epmaHun, npeobnaparoLlee passBuTUE MONYUYUIN CUCTEMbI aKKYMYyNn-
pytoLLLero NpuHUMNa AencTBumsA, NOTPEONSAIOLLME INEKTPOIHEPTUIO B HaCbl MU-
HMMyMa CyTOYHOrO rpaduka an1eKkTponoTpedneHuns. Takme cucTeMbl COCTaBU-
nn 6onee 95 % snekTpooTannueaembix kBaptup. C cepednHbl 70-x rogoB B
cpegHem okono 30 % HOBbIX KBApTMP 060PYAOBAaSIOCh 3NEKTPOOTOMNIIEHNEM
[6; 9]. Mpu4MHOM TOMY MOCNYXWUIIO YMEHbLUEHNE HOYHOrO Tapuda Ha anek-
TPOSHEpPruio B YeTbipe pasa. B peaynsrate yganock npefoTBpaTuTb MHOIMOK-
paTHble 3anyCKn 1 0CTaHOBKM TennoreHepaTopos Ha KpynHbix TOC, naHaum-
BaloLuMe o60pyaoBaHMe, N 3HAYMTENBHO MOBbLICUTb TEXHUKO-OKOHOMUYECKUNE
nokasartenu paboTbl SHEPrOCUCTEMbI B LIEJIOM.

Taknm 06pas3oM, 3MEeKTPOaKKyMYMALUMOHHOE OTOMMIEHME SABMSETCA HEeOo-
TbeMIIEMOWN YacTblo aHeprocucteM. O6nactb MX NPUMEHEHUA OrpaHMyeHa
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pasmMepoM HOYHOrO MpoBana Harpy3ok anekTpoaHeprun Ha TOC u A3C B
3VMHUIA nepuog BpemMeHn. Onsa 60nbLUMHCTBA 3anafHOEBPONENCKMX CTPaH OH
pocturaet 40 % [10].

Hauny4lne nokasaHusa B aHeprocoepexeHum nmeet OaHus. CerogHsa oHa
SIBNAETCH rNaBHbIM 3KCMOPTEPOM 3HEProTEXHONOrNA BO BCEM MUPE, B TOM
yucre ANeKTPUYECcKNX KabenbHbIX HarpeBaTesibHbIX cMcTeM. OTO HebonbLuas
cTpaHa ¢ 6oratbiMn MPUPOLHBIMU BHYTPEHHUMUN 3HEPropecypcamm, 0Co6eH-
HO, TaKMMM Kak He(pTb 1 rad. Hanmyne co6CTBEHHbIX PECYPCOB, OCBOEHHbIX B
nocrnepHve JecATuneTus, npenonpenenuno BbI6Op CUCTEM OTOMMEHUsA 3ha-
HuiA. C 1994 r. npenmyLLeCTBO OTAAETCA LIEHTpannM30BaHHOMY TennocHatxe-
Hu0. [Ins anekTpooTonneHns oTeeAeHa obnacTb 3a npefenamm ceten Tensno-
N ra3ocHabXeHus.

B 3KOHOMUYECKMN pa3BUTbIX CTpaHax MUpa 3/1eKTPOOToNnIeHne 3aHu-
MaeT ofHO M3 BefyLMUX MECT CPEeAN CUCTEM CO3[aHUs MUKPOKIMMATa
3paHni. Han6onee LUMPOKO NPUMeEHSIEMbIMU SIBJISIIOTCS dJIEKTpUYecKne
Ka6esnbHble CUCTEMbI OTOMJIEHUS.

lMpoeKTHbIN BbI6OP cUCTEM 3JIEKTPOOTOM/IEHUS] 34aHUsl 3aBUCUT OT
CTPYKTYpbl TONJINBHO-3HEPreTUYECcKoro 6anaHca cTpaHbl, peXxmMma nor-
peérneHus 3N1eKTPO3HepPruun, ee cpaBHUTENIbHON CTOMMOCTU C BPYrumu
3HEepProHocUTeNsIMM.

2. QJIEKTPOOTOIJIEHUE B YKPAUHE

AKTVBHOE MCMOSIb30BaHNE 3MEKTPOOTONNEHMSA B YKpanHe Ha4anocb nocne
pacnaga CCCP ¢ nMnopTomM KayeCTBEHHO HOBbIX TEXHOMOrMA 1 060pyLoBa-
HMA. Ho eLLe no celi eHb, y cneumanncToB BbITYHOT yCTapeBLUMe 3HaHWA, [OC-
TaBLUMECA OT CKPOMHOrO OfbiTa MPUMEHEHUS 3TUX CUCTEM NGO OTCYTCTBUA
TakoBoro soob6ue. PeaHumauus 3TMx 3HaHUA U OTpuLaTeNibHbIX 0606LLEHUI,
n3-3a OTCYTCTBUSA HENPEOB3SATON MHOPMAaLMN O MUPOBOM OrbITE, MPUBOAUT K
HeapryMeHTMpOBaHHbIM 3aK/HYEeHUAM CneunanucToB, KOTOpble WHOrga
BCTpeyarTca B nyénmkaumsax [12].

lMpoBeneHHble B YKpanHe caHUTapHO-rMrmeHn4eckme ncecnegosanHuns o 6es-
BPEOHOCTW A5 YenoBeKa 3NeKTPUYECKMX CUCTEM KabeflbHOro OTOMSIEHNS MOC-
NY>XWUIN OCHOBAHWEM [N CO3[AaHUsA 1 BBEAEHUSA B AeNCTBUE C UoHA 2004 r.
OBH "Onektpuyeckas kabenbHas cuctema otonnenus” [13]. Fopaspo cnoxHee
06CTOUT AEN0 C TEXHUKO-9KOHOMUYECKUM 060CHOBAHMEM CUCTEM MPU NPOEKT-
HOM BbI6ope. Y Hac He OCYLLECTBANOCH LUMPOKOMACLUTAOHbIX UCCNEefoBaHNA
B 9TOM HanpasneHuun. [1o3ToMy, Npu peLLeHun JaHHOW 3afayu Mbl, Npexmne
BCEro, [OOMMKHbl MCMONb30BaTb OMbIT CTPaH C MOJOOHOW 3HEepreTnHeckomn
CTPYKTYPOW, U HEUMEIOLLINX 3HAYNTENbHBIX COOCTBEHHbIX FA30BbIX N HETAHBIX
MECTOPOXOEHUIN.

VKpavHa ABnSeTcA SHeprogedUUMTHOM CTpaHOW, rae Ha TennocHabXeHue
pacxogyeTtcs okomno 45 % 06LLero ronosoro o6bema aHepropecypcos [14]. Ykpa-
MHa ABnseTca cTpaHoi ¢ 50 % [onei aToMHOW anekTpoaHepretukn. Cnepgosa-
TenbHO, NO 3HEPreTUHECKON 3aBMCUMOCTU U IHEPTETUHECKON CTPYKTYPE Mbl Mo-
pasgo 6onbLue cxoxu ¢ EC [5], yem ¢ Poccumelt. MNprumeHeHre aHeproadeKTns-
HbIX TEXHONOMM B oTonneHnn y Hac n EC saBnsetca 6onee akTyanbHOM 3aaaqven.
Takum 06pa3om, YKpanHe yxe cerogHs HeoO6xoaMMO YCTPaHATb MMEIOLLMECS re-
PeKOCbl B COOTHOLLEHUN MeXy BOOAHbIMU U SNEKTPU4HeCKMMn cuctemamm oTon-
neHus, a TaKkxe co3fdaBaTh YCoBMS CONOCTaBUMOCTM ¢ rocygapcTeamu EC.

Ocob6o cnepyeT oTMeTUTb, 4TO B CCCP, HaunHas ¢ cepegymHbl 80-x 1., k 2000 .
npegycmaTpvBanock NPUMEPHO B 6 pa3 YBENNYUTb KONTMHECTBO CUCTEM 3MEKTPO-
oTonneHus B xunom cektope [10]. K aTomy rogy 6b1s10 TEXHUKO-9KOHOMUYECKN
060CHOBaHO nNpuMeHeHue okoso 300 ThIC. CUCTEM aKKYMYTALMOHHOIO OTOMNSIEHMSA
N ropsivyero BOAOCHa6XeHNs: CyMMapHOW MoLLHOCTLIO 1...1,3 MiH. kBT [15].

[na cTonb rpaHano3HbIxX 3agay 6b1nm 3agencTBoBaHbl MHorne HAW. B pe-
3ynbTaTe TEXHUKO-9KOHOMUYECKUX U3bICKaHWUI MOArOTOBEHbl TEXHUKO-9KOHO-
MUYECKME MOKasaTenM COMOCTaBUMOCTU KOMOWHALMIA PasfU4YHbIX CUCTEM
OTOMJIEHNS N rOPAYEro BOOOCHAOXEeHWA. DTW nokasartenu nosy4YeHbl ons cenb-
CKOM MECTHOCTU U rOpPOACKMX MUKPOPaNOHOB B YACTHOCTWU, a Takxe Ans ropo-
0OB B Uenowm [16; 17; 18].

Bbino yctaHoBneHo, 4to TIOLL 1 KpynHble KOTenbHM 06ecneydmBatoT TENSIOTON
nonoswHy notpebutenen. OcTanbHyl0 — fAOT MENKMe KOTeNbHW, padoTatoLume
C HU3KUM K.n.g. Ha HMX B nontopa pasa 3aHATo 605bLiue 06Cny>XuBatoLLero
nepcoHana, 4em Ha BMecCTe B3ATbIX [0OblHe, NepepaboTKe, TPaHCMOPTUPOBKE
TOMMMBA U LEHTPaNM30BaHHOM BbipaboTKe 3NMeKTPO- 1 TennoaHeprumn. OcosHa-
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HO Takxe, 4TO hakTnyeckasa oTgada CUCTEM LIEHTPanbHOro BOASAHOrO OTonse-
HUS 3HAYUTESIBHO HWXE, YeM cumnTanochb paHee. VIx peanbHbii K.N.4 cOCTaBns-
et 30...45 %! Tennonotepn Tpy6bONpPOBOAOB, Kak NpaBuso, NpeBbILLAloT pac-
YeTHble. YyryHHble pagmaTtopbl UMeLOT 60SIbLLYIO TENIOEMKOCTL U HE NMO3BONS-
0T BECTU PEryNMpoBaHue, U3NULLIHE Neperpesas 3gaHne n yxyglias MUKpPOKIu-
mat. He yuntbiBaloTCs Takxe 3aTpaThbl Ha TPAHCMNOPT TOMAMBa U paboTy LIMPKY-
NALMOHHBIX HACOCOB. B TO Xe Bpems CyLLecTByeT HeBOCTPeOOBaHHas 3NeKTpu-
Yyeckasi SHeprusi B Ho4HoM nepmop BpeMenn. CyTo4Has HepaBHOMEPHOCTb rpa-
(PMKOB Harpy30K 3HEProCUCTEMbI B 3UMHEE Bpemsi, cocTtaBnseT okono 30 % un
ABMNAETCA SHEPreTUHECKNM NOTEHLUMANOM CTPaHbl, KOTOPbIM HEOBXOAUMO BOC-
nonb30BaTbCs ANs TennocHabxXeHus apaHui [10].

LIHNW3I nH>XeHepHOro 0o60pyaoBaHna 1 MHCTUTYT "OHeproceTbnpoekT" on-
pegenunv LienecoobpasHoCTb MPUMEHEHWUS 3NEKTPOOTOMNEHUA B CENbCKOM
MECTHOCTU LeHTpanbHoro paroHa Esponerickon yactm CCCP Ha npumepe
[ABYXKBapTMPHbIX XWUbix JoMoB. ConocTtasneHne npuBefeHHbIX 3aTpaT (CyM-
Mbl 9KCMyaTaumMOHHbIX 3aTpaT M KanuTanoBIOXXEHUA, NMPUBEOEHHbIX K OAuHa-
KOBOWM pa3MepHOCTW) criegytoLlee: BogsHas pagumaropHas cuctema Ha yrne —
100 % (6a30BbIi BapmaHT), Ha rady — 90 %; BoasiHas NMOTOSI0YHO-HAMObHas
cuctema Ha yrne — 94 %, Ha ragy — 85 %; anekTpuyeckas kabenbHasa cmctema —
76 %. T.e. cuctema anekTpooTonneHuns apdeKTBHee BOASHON pagmMaTopHOn
cucTembl Ha 14...24 % v BOAAHOM NOTONOYHO-HAMNOMbHOM — Ha 9...18 % [16].

CpaBHeHNe 3KOHOMUYECKOM 3hEKTUBHOCTM NPUMEHEHUS SNEKTPOIHEPT UM
ONns TensnioCHabXeHns OeBATUITAaXHbIX XUMbIX 3aaHui B 1970 r. 6bIf10 OCy-
wecteneHo LIHNW3IT nHxeHepHoro o6opynosaHus B paoHax LleHtpa CCCP
(DpAsmHO) ¢ pacyeTHOM TemnepaTypon ana otonnexnus MuHyc 25 °C. B kadec-
TBE UCTOYHUKA TennocHabxeHna paccmarpusanacb TOL.

CpaBHVIBaeMbIe CUCTEMbI OTONNIeHUA:

1. HanonbHasa anekTpuyeckas kabenbHas akKyMynsLMOHHOro npuHUMna
JencTeua (noTpebnsatoLas SNeKTPOSHEPrMI0 MO NIbFOTHOMY HOYHOMY Ta-
prddy) Ha KoMNeHcaumo 75 % TennonoTepb 1 AOMOSHUTESbHbIE 3NEKTPO-
Kanopvdepbl-0OBOAHMKM (MOTPEONSAOLLME MEKTPOIHEPTUIO B CBOOOLHOM
pexume) Ha KoMneHcaumto 25 % TennonoTeps;

2. C anekTtpokanopudepamu (NoTpebnsaoLLMMM SNEKTPOIHEPTUIO B CBOGOA-
HOM pexume);

3. BogsHas ueHTpanm3oBaHHas Ha KoMneHcaumio 75 % TennonoTepsb C 3MeK-
Tpokanopudepammn-gosogymkamu (NOTPebAALWMMA NEKTPOSHEPTMIO B
CBOOOOHOM PeXuMe) Ha KomMeHcaumio 25 % TennonoTepsb;

4. BogsHasa LeHTpann3oBaHHas.

B KayecTBe MCTOYHMKA ropsiiero BOAOCHAGXEHUs paccMaTpuBanvcb MOK-
BapTMpHble aKKyMynupyloLMe SMeKTpoBOJOHarpeBaTenu, noTpebérsolime
3M1EKTPOIHEPTMIO MO HOYHOMY JIbFOTHOMY Tapudy.

AHanornyHble No CyT CUCTEMbI, HO C 6OSbLUMM KONIMYECTBOM KOMOWHA-
UMK, paccmaTpuBanucb ans MukpopamnoHoB MockBbl € 9...16 n 12...22 aTtax-

HoW 3acTpoinkown [17] B cepennHe 70-x r. MNpu 3TOM cpaBHUTENBHASA OLIEHKA U
BbIGOP ONTUMASIbHOrO BapuaHTta OCyLLeCcTBAANINChL C y4eTOM CYyMMapHO Mnpu-
BEAEHHbIX 3aTparT, BK/toHaoLmx 060pyaoBaHMe TEMMOBbIX U 3NIEKTPUYECKMX
ceTel panoHa 1 3gaHui.

B pesynsrate caenaHbl BbIBOABI O HELIENECO06pas3HOCTU MPUMEHEHNS B 61u-
Xanwme 10...15 neT cucteM NosIHOro 3MEKTPOOTONSIEHMS B ropofax U3-3a 3Ha-
4YUTENBbHOro BO3pacTaHus KanuTasnoBloXEHNn B TOPOACKYIO 3N1EKTPOCETb Harl-
psxeHnem 10 kKB. OpgHako cnegyeT y4ecTb, YTO 3TUM Xe UHCTUTYTOM U STUMU
Xe aBTopamu, cpady nocne yTteepxpenua [ocrpaxpaHctpoem CCCP HoBbIx
Harpy3ok Ha anekTponnutbl Ao 8 KBT BMecTo 5,5 KBT 6b1711 3aHOBO NepecMoT-
peHbl coBMecTHO ¢ MHAWTIMM un JINU uMm. KanuHuHa TEXHUKO-3KOHOMUYeCKue
pacyeTbl ans Mocksbl U NonyYeHs! cnegytowmne seisofbl [18]:

© KOMOGMHMPOBAHHbIE CUCTEMbI BOLAAHOrO OTOMJSIEHMA B COYETAHUWU C Miek-
TpoaoBoAYMKaMKM TEMsOoTbl MO BENMYMHE NPUBEOEHHbLIX 3aTpaT PaBHOIKO-
HOMWYHbI C LEHTPanM30BaHHbIMM CUCTEMaMu BOOSHOrO OTOMJIEHUSI OT
T3, nnu paoHHON KOTENbHW; fatoT SKOHOMUIO TOMMBA B 3HEProcucTeme
00 7 %; MOTYT NPUMEHATLCA B KBapTMpax yxe B 6nvxkanLime rofgpl;

® B KPYMHbIX ropojax, akKyMynupytoLLee 3MeKTPOOTOMNSIEHNE MOXET CTaTtb
onpaBAaHHbIM B OTHOCUTENbHO BNIN3KOM ByayLLEeM, y4UTbIBasA ero 605bLLIoe
3Ha4eHue 4N 3arnofiHeHVs NPOBasIoB rpacUKOB Harpy3kn SHEProcUcTeM;

® CUCTEMbI 3M1IEKTPOOTOMMEHUSA, MNOTPEONAIOLLME IHEPruio B CBOGOAHOM
pexume, MOryT 6bITb 9KOHOMUYHbI B paioHax CTpaHbl C OELLEBON 3N1EKTPO-
SHepruen (Hanpumep, B6nmsm A3C);

e HaMboee LUMPOKOE JNIEKTPOTENSIOCHAOXEHNE HEOOXOOUMO B CENbCKMX
MECTHOCTSIX, i€ 3NIEKTPOIHEPIUsi, 3aMeHsAs1 TBEPAOE TOMNMBO, UCKIIOYaET
3aTpatbl HaceneHns Ha 3aroTOBKY TOMNMBA W CAMOOBCNY>XUBaHNE.

MMocne cTtonb ONTUMUCTUYECKUX MPOrHO30B 70-X, CErogHA pykoBoAUTENU
ykpanHckmnx TOL, kak 3TO HM napafokcanbHO AN NPOEKTaHTOB-TPaaMLMOHa-
NOB LIEHTPanM30BaHHbIX CUCTEM BOAAHOrO OTOMJIEHMS, KOHCTATUPYIOT, YTO "K
coxaneHnuto, 3a nocnegyoLime 30 NeT NoYTM HUYEro U3 3Toro 3agena He Obl-
no peanuzosaHo" [19].

TennosHepreTMkM 0CO3HAKT HECOBEPLLEHCTBO LIEHTPaNn3oBaHHOro Tennoc-
Ha6>eHus oT TOL, 1 panoHHbLIX KOTESNEH, KOTOPOE MMEET pPsf, NPEeNMYLLIECTB ne-
pen oeueHTpanM3oBaHHbIM, OAHAKO He npefocTasnseT He06X0AMMOro TEMIoBO-
ro komcopta HaceneHno. OgHMMM N3 OCHOBHbIX HEOOCTATKOB LIEHTPanM30BaH-
HbIX CUCTEM SBMSAETCA HEKAYEeCTBEHHOE PEerynMpoBaHMe — HEeCOBEPLUEHCTBO
TemnepaTypHoro rpaduka 1 3anasfpiBaHue pearmpoBaHus TennoceTen Ha ns-
MeHeHMe TemnepaTypbl Hapy>XHOro BO3ayxa, COCTaBMAOLLEE OKOSO ABYX CYTOK.
B pesynbrate — "nepetannuearoTtca” 6o "HepoTannmeatoTca" 3gaHus. [1oato-
My HacesleHMe CaMOCTOSTENbHO CO3OaeT TEMSIOBOM KOMAQOPT B MOMELLEHUSX,
aKTMBHO NPUMEHSS 3NEeKTpOoHArpeBaTenu 1 yCTpaHasa TEM CaMbiM U3bsHbI LiEH-
TpasM30BaHHOrO BOASHOrO OTOMMEHWs. Takum o6pas3om, 3MeKTPOOTONseHne
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CTasno HeoTbEMIIEMbIM aTpMOyTOM TennoceTen. Kpome Toro, anekTpooTonsieHve
CerofHs CTaHOBMTCA OCHOBHbIM 3BEHOM YMNpasfeHuss cuctemammu
BOAAHOro TennocHatxeHust. 1o N3MeHeHNo 3NeKTPONOTPeGIEHNS B SHEPrOCHC-
TEME OT BKJIIOHYEHUA SNEKTPOHarpeBaTenen, BbI3BAHHOrO peakuymen HaceneHus
Ha "HepoTonNbI", PEryNMPYIOT OTMYCK TEMOThl TEMNOCETAMU. Takas TEXHONOrms
YCOBEPLUEHCTBOBAHHOW NPaKTUKN ONepaTUBHOIO ynpaBfieHns KpYnHbIMU TEMo-
PMKALMOHHBIMW CUCTEMaMUN B HOBbIX 3KOHOMMYECKMX YCNOBUAX padpaboTaHa
TennosHepreTMkamu Xapbkosa [19].

AKTVBHOE NpUMeHeHMe HaceneHneM YKpaunHbl anekTpoHarpesartenen ¢ 1993-
1994 r., Kak OTBETHasA peakumst Ha HeJOOTNYCK TensoThl, Ae-hakTo npeobpaso-
Basio CUCTEMY LIEHTPaNN30BAHHOMO TEMMOCHAGXEHNUA C MOHOMOMBbHOW A0 OOHOM
N3 COCTaBMAOLLMX KOMOVMHMPOBAHHOM CUCTEMbI TENOCHAOXEHWS FOPOLOB (COB-
MECTHO C CMCTeMaMu OTOMMEHNS Ha 3NeKTPo3Heprum 1 rase) [19]. Takum obpa-
30M, HaceneHve CTUXUIAHO peanm3oBano TEXHUKO-3KOHOMUYECKUE paspaboTKu
70-X, OOMOMHMB CUCTEMY LIEHTPasIM30BaHHOrO TENIOCHA6XeHNsT MHOMBUOyanb-
HbIMW 3NeKTpoHarpesaTengamMmun. YcTaHoBneHHas MOLLIHOCTb 3NneKTpooTonuTeb-
HbIX MPUOGOPOB CErOAHS OLEHNBAETCA MPUMEPHO B 15 % OT Harpy3ku Ha ropog-
CKYIO 9NEKTPOCETb B 3UMHWUIA MEPUOL, BpeMeHW. Ho 3TO 3HaYNTENbHO MeHbLUE He-
JooTnycka TennoTbl TennocetaMmun. 3 yero genaercs BbIBOA O CyLLECTBEHHON
nepcrekTyBe pocTa napka afieKTpoHarpesarenen B 0603pumom 6yayiiem [19].

YcTpaHeHe HeJooTnycka TennoThbl TEN0CeTAMU HE UCNPaBuUT cuTyauuu,
T.K. MIPpUHYNHA NPUMEHEHUA BJIEKTPOOTOMJIeHUA KpoeTcqa B MHOMBUAOyalibHOCTU
TENMOOLLYLLEHNA KaXX[0ro YenoBeka N BO3MOXHOCTU UX YAOBMNETBOPEHMUS My-
TEM perynMpoBaHua TeMnepaTypHbIX YCIOBUIA CUCTEMOWN OTOMNMeHns. Becbma
noy4uTenieH onbIT OTKa3a OT LEHTPaNIM30BaHHOIO TeMIOCHAOXEHWs 1 npumMe-
HEHWs aBTOHOMHbIX KOTENEeH B XWJilbIX MHOrO3TaXKHbIX 3AaHusx Mockebl —
KPbILLUHOW, MPUCTPOEHHOW W noasanbHOW. [pu 6eCCrnopHOM YMEHbLUEHUU
3Hepro3aTpaTt 1 Bo3pacTaHuu TEMNI0BOro KOMGopTa YpOBEHb SNEKTPOJOrpeBa
noMeLLleHunii ocTtancsa BbICOK. COOTBETCTBEHHO yKa3aHHbIM TuNam KOTemneH
3neKTpogorpes nomewyeHmn coctaeun — 31,4 % (6110 49,1 %), 70,1 % (661110
80,7 %) n 7,1 % (661110 12,5 %) [20]. Takum 06pa3oMm, CaHUTAPHO-TUrMEeHNYEC-
Kne yCcrnoBus B KBapTupax He 6binv JOCTUIHYTbl. XKunbLibl OCTanMCb nNpueep-
XeHuaMu KOMOPTHOrO 3MEKTPOAOrpeBa NOMELLIEHWI, YOOBETBOPSOLLEr0 UX
TennoowyLeHus. MNpuYnHON ToMy SIBNAETCH MepeouleHKa TEXHUYECKMX BO3-
MOXHOCTEW BOASHbIX CUCTEM 3TUX 30aHUIA ANS peLLeHns NOCTaBIeHHON 3aja-
4yn. BogsaHas cuctema 6e3 pagmatopHbIX TEPMOPErynATOPOB M rmgpaBamyec-
Koro obecnevyeHuns: UX apPeKTUBHOM paboTbl HE CNOCOBHA YOOBNETBOPUTb UH-
avBugyarnbHble TpeboBaHUsA NOTpebUTeNeNn.

CTuxuiHoe NpUMEHeHWe SNeKTpopaamMaTopoB N MECTHbIX KOHAVLMOHEPOB
ANsi jorpeBa NoMeLLeHUi He ABNAETCS TyHLLIMM 3KOHOMUYECKUM PELLEHMEM HU
ONs HaceneHus, HU Ans rocygapcrea. PaccMoTpeHuo gaHHoro sornpoca 6bin
MOCBSILLEH KPyrmbIi cTon "Okonorus. Pecypcbl. BesonacHocTs" (29.10.2002 r.)
B YKpPauvHCKOM UHCTUTYTE UCCNefoBaHUN OKpY>XKatoLLen cpefbl U pecypcos npu
CoBeTe HaumoHasnbHOM 6e30NMacHOCTM U 060POHbI YKpanHbl Ha Temy: "Obecne-
YeHne SHepro6e3onacHOCTN YKpauHbl SMeKTPOTEN0akKyMynMpyoLwmm oTor-

nexnvem 3gaHuin” [21...25]. YyacTHukn — npeactasutenn BepxosHoro CoserTa,
loccTtpos, Komuteta aHeprocbepexenusi, Akagemumn Hayk, HaumoHansHom ko-
MUCCUW PErynmpoBaHnsa 3MeKTPO3HepreTnkn, MaeHOro yrnpaeneHus Tonnvea,
3HEPreTUKM U 3HEProcOepPexXeHns, MHOMMX BeOyLUMX Hay4HbIX, MPOEKTHbIX W
y4eb6HbIX 3aBedeHUn. Ha 3acefaHum 661510 0TMEYEHo, HYTo YKpaurHa yxxe noaro-
TOBMEHA K LUMPOKOMACLUTAOBHOMY MPUMEHEHMWIO CUCTEM 3MEKTPOOTOMNEHNA U
BOM/IOLLEHNIO MUPOBOIO OMbITa B CO34aHUUN 3HEProaPEKTUBHBIX 3AaHUN.

[nsa aToro cosgaHbl BCe NPefnoChInKu:

® MPUHATbI HOBblIE HOPMAaTMBHbIE CONPOTUBIIEHNSA TEMNNONEPenayn orpaxaa-
IOLLMX KOHCTPYKUUI [26];

® YCTAHOBJIEHbI NbrOTHbIE Tapudbl Ha 3NEKTPO3Hepruo, AnddepeHumpo-
BaHHbIE MO Yacam CyTok [27];

o yTBEPXAEHbl FOCYAAaPCTBEHHbIE HOPMbl NMPOEKTUPOBAHUS 31EKTPUYECKUX
KabenbHbIX cnuctem otonnexus [13];

® CO3[aHbl MHOMOYUCIIEHHbIE OTEYECTBEHHbIE U OTKPbITbI NPEACTaBUTENBC-
TBa MHOCTPaHHbIX OUPM, MPUMEHSIOLLME INIEKTPUYECKUE KabesbHble CUC-
TEeMbl OTOMNEHNS;

o NpoBepeHa 3PPEKTUBHOCTb SNEKTPUHECKUX KabeSlbHbIX CUCTEM OTOMSEHUSA
Ha 3HAYUTESIbHOM KONMYECTBE MarnodTaXHbIX 30aHUA (OO0 5-Tu aTaxen) u
NPOBOAUTCA MO pacropskeHuto [occTpos YKpauHbl 3KCrepuMeHTanbHoe
NPOEKTMPOBaHME XXUTMLLIHOTO KOMIJIEKCA U3 TPEX MHOMO3TaXHbIX 3AaHWI Ha
Mo3Hskax B r. Knese.

AnekTpooTonneHne B YKpauHe sIBJIIETCSA XXN3HEHHO BaXKHOW Heobxo[um-
MOCTbIO co3fjlaHVs TEeMNJI0BOro KoMm¢popta u fornosIHeHnem 3¢hgheKTMBHOro
CyLecTBOBaHUsI CUCTEM L€HTPAaSIN30BaHHOIO TENJI0CHa6XeHusl.

OKoHOMMYecKkn Lenecoobpa3Hass [OJII CUCTEeMbl KOMGYOPTHOro Ha-
MOJIbHOIro 3/1IeKTPOOTOMNJIEHUS MPU COBMECTHOM UCIOJIb30BaHUN C BOASI-
HOW CUCTEMOWV YEeHTPasIbHOro OTOIJIEHUS] COCTaBJISIET MPUMEPHO 25 % OT
Ternsionotepb 3AaHus (MoMeLLeHNs]).

OKOHOMMYECKU onpaBAaHHas oS O6LYer MOLYHOCTN aKKyMYy sILUNOH-
HbIX CUCTEeM 3JIEKTPOOTOINIeHUs1 cocTasnsiet npumepHo 30 % CyTO4YHOro
9/1eKTpornoTpe6ieHns: CTpaHbl B 3UMHUIN Nepuos roga, paBHoro HOYHomy
npoBaJsy CyTOYHOro rpaghuka 371eKTpornoTpebreHus.

IFNILOND FII9HQUITIVE IUMNDIhULdLAITUE

¢ BMWHIUULUOLO

ANHIUEGVYLOOUOD 30MO03IhULIIdIHE

DEVI-"w

DEVI.-"w




OQHEPIFETUYHECKOE CONOCTABIJNEHME

OTONNEHNSA &

QNEKTPUWYHECKWE KABEJIbHBIE CUCTEMbI

3. SKOHOMUYECKWE MNMOKA3ATEJIN
COMNOCTABJIEHUS1 BAPUAHTOB
NMPOEKTHbIX PELLEHUN

3.1. OcHOBHbIe cBeaeHus

Mpy NPOEKTMPOBAHMN HOBbIX, MOLAEPHM3ALMMN U PEKOHCTPYKLIMM OeiCTBY-
IOLLIMX CUCTEM OTOMJIEHUS PELLAOT OfHY U3 TEXHUKO-3KOHOMUYECKMX 3a4au:

e COMOCTaBfieHNEe €OMHCTBEHHOrO0 BapuaHTa pelleHus ¢ "6a3oBbiM", Kak
npasunio, He UMELLMM SHeprocéeperarLLmx MeponpuaTui;

® COMOCTaBlIEHNE HECKOSbKUX BapvaHTOB C OAMHAKOBbIM SKOHOMUYECKUM
ahbhekToM Mexay cobom u ¢ "6a30BbIM" BAPUAHTOM;

® BbISIBNIEHME 3KOHOMUYECKN ONTUMASIbHOrO BapmuaHTa peLleHus.

MocnepHsaa 3apaya Hanbonee BceobbeMIoLLa U akTyarnbHa Mpu COBpPeMeEH-
HOM MHOroo6pasuu npepgfiaraembix TUMOB M NOABUAOB CUCTEM OTomMneHus. Ee
pes3ynbTaT NpefoCcTaBfeTCs 3aKa34yuky U CIY>XUT OCHOBaHWEM AN MPUHATUS
peLueHus. MNpUHATUE OKOHYATENBHOrO peLLEHUs MO BbIGOPY CUCTEM HE ABNAETCA
3afadven NpoeKTUPOBLLMKA. ITO NnpeporaTnea 3akasymka. [poeKkTUPOoBLLMK 0685-
3aH npenoctaBnTb BCE AaHHblEe, KOTOPbIE 6paﬂVICb BO BHUMaHWue npu ob6ocHoBa-
HUM peKkoMeHZauuii, HeoOXOAUMbIe ANl YTBEPXAEHUS peLueHust. PasbacHUTb
npevMMyLLecTBa U HeJOCTaTKM CUCTEM He TOSbKO C MO3WLMIA CMETHOM CTOMMOC-
T, HO M 3KCMJTyaTaLMOHHbLIX MOoKa3aTenem CUCTEMbI Ha MPOTSXXEHNN BCETO CPO-
Ka aKcnnyaraumm o6bekTa, KOTOPbI AN COBPEMEHHbIX MHOrO3TaXKHbIX 34aHWN
C XXene306eTOHHbIM UM MeTanIMyYeckum kapkacom gocturaet 100 net [28; 29].

OKOHOMMYECKYHO Lienecoobpa3HoCTb NPUMEHEHMSA CUCTEMbI OTOMJSIEHNS OM-
penensioT Ucxonsa U3 CPaBHUTENBHOM 3KOHOMUYECKON 3PEKTUBHOCTM Kanu-
TanbHbIX BIOXEHWA. [pyrMMn cnoBaMy — CONOCTaBMAT 3aTpaTthbl 1 nosy4vae-
Mble OT HUX pe3ynbTaTbl. IKOHOMMYECKN Hanboree LienecoobpasHbIM ABMAET-
CAl BapuaHT peLUeHns, Npy KOTOPOM MPUBELEHHbIE 3aTpaTtbl ABAATCA MUHU-
ManbHbIMU. MpuBeaeHHbIE 3aTpaThl COCTOAT U3 KanuTasnbHbIX BIOXEHUA N 3KC-
njayaTtaumnoHHbIX pacxodoB Ha NMPOTAXEeHUU BCEero cpoka Cﬂy)K6bI 30aHund, npu-
BeAeHHbIX K OQHOW pa3mMepHOCTV M rogy BBoAa B akcnnyartaumio. Hanbonee
LLIMPOKO NpuMeHnMa hopmyna onpepeneHns npsedeHHbIx 3aTpaT [29] —

o b

j= IE

roe K;— KanurtanbHble BRIOXEHUs, OnpefesnisieMble N3pacxofoBaHHOW HYacTbio
CMETHOW CTOMMOCTBIO B j -TOM rofy (ecnv pacxofoBaHWe CMEeTHOW CTOMMOCTH
ocyLIecTBMAeTCA 60onee OAHOro roaa); ¥, — okcnnyatauMoHHble 3aTpaThbl B
J-TOM rofy; ¢b — rof, OKOH4aHus PYHKLMOHNPOBaHWSA 06beKTa (Cpoka ero aenc-
TBWSI); H — FOf, HAa4ana MOHTaxa M YACMO NeT, OTAENSAOLMX LOMONMHUTENbHbIE

BNIOXEHUS 1 3aTpaTtbl OT rofa BBOAA CUCTEMbI OTOMMEHUSA B OEACTBUE (BENu-
YMHBI @O U H OTCHMTBIBAIOT OT rofa BBOAA CUCTEMbI B 9KCMyaTaumio); o — Ko-
ahdUUMEHT nNpuBegeHUs pasHOBPEMEHHbIX 3aTpaTr K rogy BBOAA CUCTEMBI
OoTONMeHNs B OencTeune

a=1(1+E,,.),

E, , — HOpMaTVBHbIA KOS(PULMEHT CPABHUTENBHON 3(OGEKTUBHOCTY KanuTasib-
HbIX BMOXEHWI, NpUHMMaembIi pasHbiM 0,08 (Mpn HOPMAaTMBHOM CPOKE OKynae-
MOCTM HOBOW TEXHUKWN N 3HEprocheperatoLLmx MeponpusaTusx, pasHom 12,5 ner).

HaHHas popmyna no3sBonseT cpaBHNBATb IKOHOMUYHOCTb CUCTEM C Y4ETOM
CpoKa aKcnayaTaumm 3gaHns 1 CPOKOB SKCNyaTauum CMCTEM MUKPOKMMaTa ¢
TOYKM 3peHust cerogHAwHero aHA. OCo6eHHOCTBIO POPMYnbl ABMSETCA TO, YTO
oHa yuuTbiBaeT dakTop BpemeHn. OH onpepenseT Oono 3aTpar oT OyayLumx
KanuTanbHbIX PEMOHTOB. DTN 3aTpaTbl HE Y4UTLIBAKOTCS B MOSIHOM O6beME Ce-
roAHS NPV CPaBHEHWN BAPMAHTOB NMPOEKTHbIX peLueHui. MNoCKobKy A0 MOMEH-
Ta ncnonb3oBaHuA 3TUX CpeacTB npepnonaraeTcqd, 4To OHU NPUHOCAT I'Ipl/l6b|ﬂb.

OpHako cnegyet NoHMMaThb, YTO NPY JOCTKEHUN CPOKOB KarnuTasibHOro peMoHTa
CUCTEMbI HY MOTPEBUTENS, HN SKCNYaTVPYIOLLYIO OpraHu3aLmio, H1 JOMOBMagenbLa
He YTEeLlaeT MbICIlb O TOM, YTO HEBMOXEHHbIE KOrAa-To CPeAcTBa NPUHOCUM MPUOGLISb.
Peanuu TakoBbl, 4TO CErofHs CpPefcCTB Ha KanuTasibHbI PEMOHT CUCTEM HET, XOTH
nosb30BaTeNb rofaMn OCYLLECTBAAN OTHUCTIEHUS.

PaccmatpuBaemas copmyna npvBEAEHHbIX 3aTpaT ABNSETCS YHUBEPCaSbHON
[Ns NPOrHO3NPOBaHMSA 3KOHOMNYECKOM 3DHEKTUBHOCTM CUCTEM OTOMMeHus. Moa-
TBEPXAEHNEM TOMY — SKOHOMUYECKME BbIBOAbI 70-X FOAOB NPOLLSIOrO CTONETUSA O
HeobxoammocTn K 2000 r. LUMPOKOMACLLTaBHOro UCMOSb30BaHUA 3NEKTPUYECKMX
CMCTEM OTOIMJIEHMSA COBMECTHO C BOAAHbIMU (CM. p. 2). Ho Takoe nporHosvposa-
HVe OCYLLIECTBMMO NULLIb NMPW MIIaHOBOW 3KOHOMUKE — CTaTUCTU4ECKOM 3HaHWN pe-
alIbHOCTUN N HYEeTKOM MpPOorHo3nposaHnn 6yuymero. B akoHOMMYeckoMm pas3snTnn
YKpauHbl MOKa HET HY TOro, HW Apyroro. CyLLecTBYOT NWLLb TEHAEHLMM, KOTOPbIE,
He JaBasi BO3MOXHOCTM MOJSIHOro NPUMEHEHUs1 AaHHOW dhopMyJibl, MO3BOMAIOT HA
ee OCHOBe OnpefenvTb NPeanochiiKM 3KOHOMUYECKOrO Pasnmyns CUCTEM OTome-
HWs1. VIMeHHO B aTOM Kitode 6ydyT pacCMOTPeHb! Aaniee 3KOHOMUYECKMe COCTaB-
NAOLLME INEKTPUHECKNX KabeslbHbIX CUCTEM OTOMSEHMS.

Kpome Toro, nofHoe TEXHUKO-3KOHOMUYECKOE COMOCTaBMEHNE CUCTEM OTONM-
NEeHWs No 3ToN chopMyne € y4eToM 3aTpaT OT UCTOYHMKA SHEPruM Oo noTpebu-
Tens ABMASeTCA rpPOMO3OKUM M OMpaBAaHO NWLWb A8 KPYMHbIX O6bEKTOB. 3a-
4acTylo [OCTATOYHO YMNPOLLIEHHbIX NoAxo[oB. OCHOBbI TeX U ApYruX, NMPUMEHS-
eMblX B MVpe, pacCMOTPEHbI Aarnee.

TpaguymnoHHbie Ans YKpanHbl METOAbl 3KOHOMUYECKOro COrnocTaBsie-
HUSI UH)XKEHEPHbIX CUCTEM 3[aHUSI HE BO3MOXHO peasin30BaTb B MOJIHON
Mepe n3-3a OTCyTCTBUS CTaTUCTUYECKON MHGhopmaLmn o6 aHepreTu4yec-
Ko 3¢hgheKTUBHOCTU CUCTEM U MPOrHO3nPYEeMoi CTOUMOCTN 3HEeProHOCHU-
Tesieli Ha NPOTSXEHUU CPOKA CI1YXK6bl 3QaHNA.
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3.2. MNpeanocbUKN 3KOHOMUYECcKon 3chheKTUBHOCTU
3NeKTPOOTONNEHNsA

3.2.1. TemnepaTtypa nomeLleHus

[Mon nomeLLeHna O BCTPOEHHBIM 31EKTPUYECKUM HarpeBaloLyM Kabenem
OTHOCAT K KNaccy HU3KOTEMMNepaTypHbIX KOHBEKLIMOHHO-TYYUCTbIX OTONUTENb-
HbIX naHenemn. Ix otnmumnTensHo 0COBEHHOCTLIO ABMAETCA 6ObLLAsA NOBEPX-
HOCTb TEnnoobMeHa, nany4aroLLlas TEennoBON NOTOK 1 NOBbILLAOLLAA 3TUM pa-
OVaLMOHHYI0 TeMmnepaTypy OrpaxaatoLmx KOHCTPYKUMIA nomelleHus. MosTo-
My, cornacHo [13], B NOMeLLEHNAX C HamnosbHbIMU 3MEKTPUHECKUMY KabenbHbI-
MW cucTemMamu OTOMMEHUs AOMyCKaeTcs NpUMHMMaTb TemnepaTypy Bo3gyxa
MeHbLUe HopmaTmeHOW [30], HO He HuxXe YeM Ha 3 °C, coxpaHvB ONTUMAaNbHYO
Temneparypy noMeLleHus.

Mop onTvManbHOM TeMnepaTypon NoMeLLEeHus ty, NOApasymMeBatoT KOM-
MIEeKCHbIN NoKasaTeslb PafnaLyoHHOV Temnepartypbl NMoMeLLeHust ¢ 1 Temne-
paTypbl BO3AyXa B MOMELLEHUH t,, NO3BOMNAIOLLNIA NPOrHO3MPOBATH YOBNIETBO-
PEHHOCTb TennoBbIM KoMopToM He MeHee 90 % niogen. [Ona 60nbLUMHCTBA
MOMELLIeHWIN 3TOT nokasaTenb OnpedensioT ypaBHEeHVEM:

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

dnsnonorndyeckKkun
CMbICIT YpaBHEHMS 3aKJto-
YyaeTcs B NOAAepXaHuu
CTabunbHOro TennoobmMeHa
MeXJy YEernOoBEKOM U OKpY-
xatowlen cpepnon
(Q = const). Ona yenoeeka,
BbIMOJSTHSAIOLLIErO NErkyto pa-
60Ty, [aHHOe YypaBHeHue
npepcTaseHo B rpaduyec-
kom Buge Ha puc. 1 [31].

Y4eT COBMECTHOro BNus-
HUS TemnepaTtypbl BO3gyxa
W cpefHen TemnepaTypbl

Cu1cTeMbl KOHBEKTUBHOIO
oTonsieHnsa

CucTembl
Jy4UCTOro
oTONNEeHNs

NN
o N

Temneparypa Bo3gyxa B noMeLLeHun tp, °C
»

18 20 22

PaavauvorHas Temnepatypa nomeieHus t, °C

Puc. 1. BnusiHme TemnepaTypHbIX YCNOBUIA MOMELLEHNs

orpaxkaarLLmx KOHCTPYK-
uniA (pagmaunoHHOM Temne-
patypbl) Ha TennooLuyLe-

HMA YenoBeka fAaeT BO3-
MOXXHOCTb D,OI'IOJ']HI/ITeJ'IbHOVI
3KOHOMMWW SHEPTrOPECYPCOB MYHNUCTbIMU Y KOHBEKTUBHO-NTYHUCTBIMU CUCTEMaMM
oTonneHus. Taknmm cuctemamm obecrnevnmBaeTcs TEMNOBOM KOMAOPT B Nome-
LLeHMAX Npyv MeHbLUMX Temnepartypax Bosgyxa. Hampumep, B momeLieHun ¢
ANEKTPUYECKON KabeNbHOM CUCTEMOWN OTOMMEHNS YESIOBEK OLLyLLIaeT TEMOBON
KomcpopT npu Temnepatype Bo3pyxa t, = 18 °C v cpepdHeli Temnepatype

Ha TennooLyyLleHna Yenoseka

BHYTPEHHEl NOBEPXHOCTU orpaxaeHui t, = 22 °C. B To Bpems Kak B nometLLie-
HUM C TPAAMLMOHHOW BOOAHOW CUCTEMOW OTOMMEHNUS aHaNorMyHble TEMNMOOLLY-
LLleHns YenoBeka (Ha TOM Xe ypoBHe ty, = 20 °C) BOCNpMHMMAIOTCS Npu Temne-
paType Bo3fyxa f,= 22 °C, T.K. TeMnepartypa orpaxgneHuii B HeM NpUMepPHO
paBHa t, = 18 °C. PasHunua mexgy Temnepatypamu Bo3gyxa B paccmartpusae-
MbIX MOMeLLEeHUsIX cocTaBnseT 22 — 18 = 4 °C.

Mony4yaemoe yMeHbLLEHME Pa3HOCTM TemMMnepaTyp BO3ayxa CHapY>X1 U BHYT-
pv NMOMELLEHMSA B pe3ynbTaTe NPUMEHEHNS ANEKTPUHECKNX KaBenbHbIX CUCTEM
OTOMNEeHNs, COKpaLLaeT TENSIONOTEPN B XONOAHbIN MEPUOL, roga ¢ yaansiembim
BEHTUJTALUMOHHbBIM BO34YXOM U HYepe3 HapyXXHble orpaxparLme KOHCTPYKUUn.
Mpu aTOM [ons NepBOi COCTaBNAOLLEN TENNONOTEPbL BO3pacTaeT, a BTOPON —
YMEHbLLAEeTCA NpU yBeNMYeHnn Tenno3awumTel 3ganduns [12]. NockonbKy npu Ha-
YUK TENJIOro nona 3a CYET JyYUCTOro TennoobMeHa MPOUCXOAUT Harpes
BHYTPEHHUX NMOBEPXHOCTEN OCTalbHbIX OrPaXXAEHWUA, KOMMEHCUPYS KOHBEKTUB-
HbIl HEOOrPeB OT CHWXEHUs TemnepaTypbl Bo3gyxa B nomelleHun. B uenom
TennonoTtepu Yepes3 Hapy>XXHble orpaxkaeHnsa coBpeMeHHbIX Tenio3allniLleHHbIX
30aHUIN He 3aBUCAT OT MPUMEHSEMOI CUCTEMbI OTOMSIEHUS.

CHmXeHne TemnepaTypbl Bo3ayxa B NMOMELLEHUN C JIyHYUCTO-KOHBEKTUBHOM
CUCTEMOM OTOMSEHUS MO CPABHEHMIO C KOHBEKTUBHOW CUCTEMOW onpenenstoT
no [32]. B cpegHem Ans XunbIX NOMELLEHNI OHO NPUMEPHO pasHo 2 °C. Takum
06pasom, Npu OONHAKOBbIX TEMOOLLYLLIEHMAX B MOMELLEHUSAX C Pa3HbIMWN CUC-
TeMamMu oTonJieHud, Iy4HUCTo-KOHBEKTUBHAA CUCTeMa obneryaet AblXaHune 4ye-
NoBeKa, co3faeas YyTb NPOXNafHyto TeMnepaTtypy Bo3gyxa. KayecTso Bo3ay-
Xa, BOCMPMHMMaeMoe 4YeJlOBEKOM, OLIEHMBAETCHA Kak 60nee BbICOKOE, a OLy-
LiaemMas CBEXeCTb — MPUATHOW. DTOT BbIBOA, CAEM1aH Ha OCHOBAHWUM NOCNEAHMX
NCCnegoBaHUn COBPEMEHHbIX 3[aHWi C "He300pPOBbIM" CMHOPOMOM, FOe HOp-
MaTMBHO 06ecrneyeH TeNI0BOM KOMAGOPT, HO HELOCTATOYHOE KOHBEKTUBHOE U
ncnapuTenbHOe OXNaXAeHWe pecrnMpaTopHOro TpakTa YerioBeka, B 0COGEH-
HOCTW HOca, NPMBOAMUT K BOCMPUSTUIO BO3AyXa, KaK CNepToro, AyLIHOro U He-
Ka4ecTBeHHOro. [pon3BoanTENbHOCTL TpyAa B TaKMX MOMELLEHUSIX CHUXAET-
¢ Ha 6,5 %. OTO NPMBOOUT K SKOHOMUYECKMM MOTEPSAM, MPEBbILIAKLLMM CO-
BOKYMHbIE KanuTasibHble M 3KCrlyaTauuoHHble 3aTpaTtbl HA O6CNyXMBaHWE
3naHus. [pUMeHeHne cuctemM MUKpoKNMmarta C yMEpeHHOW TemnepaTypoWn
BO3ayxa fBnseTcsa 3agadent XX Beka, Tem 60nee 4To OHU CNOCOOCTBYIOT 9KO-
HOMUM 3Hepropecypcos [33].

HanonbHble anekTpnyeckue KabesibHbie CUCTEMbI OTOMJIEHUSI obecrie-
YUBAIOT TEMNJIOBOY KOMGDOPT B MOMELLEHUN NMPU MEHbLUEH, MPUMEPHO Ha
2 °C, Temnepartype Bo3Ayxa 1o CpaBHEHUIO C TPaAULNOHHbIMU BOASHbIMU
cucreMamMu OTOIMJIEHUS.

Hocturaemoe cHwxeHmne Temrneparypbl Bo3gyxa B NMOMELLEHUN YIyd-
waet ero Ka4ecTBo, BOCMPUHUMAEMOE YEeJIOBEKOM, a TaKXXe yMeHbLIaeT
TernsionoTepu ¢ yaanaeMbiM BeHTUISIUNOHHbIM BO34YXOM.
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3.2.2. ABTOMaTHM4ecKoe obecrne4vyeHue Tennosoro komcopTa

B rocypnapctsax Esponevickoro Cogpyxxectsa o6ecrne4mBaoT KOMAOPTHbIE
TENnoBble YCNOBUSA COMNacHo rpadviKy Ha puc. 2, KOTOPbIV ABMAETCA HOPMAaTUB-
HbiM [34]. B ero ocHoBy nonoxeHbl nccnepgosanus O. daHrepa no TennooLy-
LLieHMIo 60MNbLUMHCTBA Moden Npyu pa3Hoo6pasHbiX BUAaX AesTENbHOCTU — CHe,
OTAbIXEe, YMCTBEHHOWN paboTe, hnan4eckon paboTe pasHom MHTEHCUBHOCTU — C
Yy4ETOM TEMNOM30MALUMOHHbBIX CBOMCTB OAEXAbl U Pasnn4HbIX TeMNepaTypHbIX
YCINOBUI B MOMELLEHUN.

3aBUCMOCTb TEMNOBOro COCTOSIHWA OpraHn3Ma 4enoBeka oT Buaa Aesteslb-
HOCTW onpepfesieHa Yepe3 ero TennoBblgeneHe. ITOT NPOLECC OLEHUBAIOT MO-
kasaTenem "met" (MeTabonn3m - BblgeneHne TeN0Tbl opraHMamMom). Hanpumep,
aKTVMBHOCTb TEMNOBbIAENEHUS YeNnoBeKa, HaxodsLLerocs B paccnabneHHoM coc-
TOSHUM NGO B HAKITOHHOM MONIOXeHUM xapakTepuadyeTcs 0,8 met = 46 B1/m? (co-
OTBETCTBEHHO OTOOPaXKEHbI Ha JNIEBOM U MpaBoii LuKanax rpaduka); B nonoxe-
HuM cnas — 1 met = 58 BT/m?; B cuasiiem NOnNoXKeHUr npm BbINOMHEHNN OCOUCHOMN
paboTbl UNn gomatuHeln paboTbl — 1,2 met = 70 BT/M?....

Tennons3onsuMoHHbIE CBOMCTBA OAeXAbl XapakTepusyrloT nokasatenem "“clo”
(clothes — onexpa). Tak, Hanpumep, pabo4das ogexaa U3 NIErkoro HUXKHero 6enbs,
HOCOK, pyb6aLuku, 6ptoK, KocTioma 1 Tydbenb coctasnset 1 clo = 0,155 M°K/BT
(coOTBETCTBEHHO OTOOPAKEHDBI HA HVDKHEW 1M BEPXHEN LKanax rpadmka).

Cy6beKkTnBHas OLeHKa NCUXOSIOrMHYEeCcKoro TemnsooLLYLLIeHUS YerloBeKa xapak-
TEpU3yeTcs LUKaNon OXuaaemblX 3HadeHun TennoowyuieHnn PMV  (predicted
mean vote) oT MuHyc 3 (XonogHo) fo nnc 3 (kapko). HopmanbHble TENNOoLLy-
LeHus oueHeHbl PMV = 0, KOTOpbIM COOTBETCTBYET rpaduk Ha puc. 2.

0 0,1 0,2 03  MKBT

met Br/m?
OnTumarbHas Temneparypa noMeLLeHs tsu

175

3,0

125
2,0

100

75

28 °C

0 0,5 1,0 15 clo

50

Puc. 2. 3aB1cMMOCTb ONTUMANbHOM TemnepaTypbl nomeLlerus (npu PMV=0) ot ogexppl
1 aKTUBHOCTU YenoBeka

OCo6eHHOCTb NPEACTaBNEHHOrO rpaduka, B OTNIMHYME OT OTEYECTBEHHOMN
NPakTUKM HOPMUPOBAHMA MWKPOKIMMaTa, COCTOUT B YCTaHOBMEHHbIX andde-
PEHLMPOBAHHbLIX [OMYCTUMbIX OTKIOHEHUSX [ANA TemrepaTtyp MOoMeLLeHuns,
yOooBNeTBOPALLNX CAHUTAPHO-TUTMeHNYeCKUM YyCNnoBUAM TeNJs1I0BOro KOM(*)Op-
Ta. Hanpumep, npu TemnepaType nomeLlerus ty, = 22 °C makcMmasnbHO Jonyc-
TMMOE OTKJIOHEHMe cocTasnsaeT +2 °C. YeM OHO MeHbLUE, TEM fyYLLNe YCIoBUS
TennoBoro komgopTa 1 TeM 60SbLUNI SHeprocéeperarLLmi apeeKT.

B YkpauHe gns BOOSHbIX CUCTEM OTOMMEHUS MPUMEHSIOT TEPMOPErynaTopbI
NpsMOro OerCTBUSA C 30HOW npornopumoHansHocTn 2K (pasHuuern Temnepary-
pbl B ABa rpagyca KenbBuHa). 3T0 03Ha4YaeT, YTO Mpu NOBbILLEHUN TeMnepa-
Typbl BO34yxa B MoMeLLeHn Ha 2 °C, OTHOCUTENIbHO YCTaHOBIEHHOM NOTPetun-
TeneM Ha TepMOperynaTtope, TEPMOPErynaTop aBTOMaTUYeCKuM MepekpoeT
NPOXOA TeMNSIOHOCUTENSA B OTonNUTENbHbIN npnbop [31]. Bpemsa cpabaTtbiBaHns
Tepmoperynsatopa He [OSKHO npesbiwaTte 40 MuH. [35]. YV cambix nydwmx
KOHCTPYKUWNA TEPMOPEryNaTOPOB BOASAHbIX CUCTEM OTOMSEHMSA, KOTOPbIMU SB-
NAKTCA ra30KOHAEHCaTHbIe, 9TO BPpeMsi cocTaBnseT okono 12...15 mMuH. B oT-
nMyme OT HUX, SNEKTPOHHbIE TEPMOPErYNATOPbl 3NEKTPUHECKMX KabeslbHbIX
CUCTEM OTOMMEHUS OTKIIOYAIOT CUCTEMY MIHOBEHHO MPWU MOBLILLEHWN TeMne-
patypbl Bo3gyxa Ha 0,5 °C (0,5K). docTuyb Takmx nokasartenen BoAsSHbIMU
CUCTEMaMN HEBO3MOXHO, T.K. MPW YMEHbLUEHMM 30Hbl NMPOMOPLMOHANIBHOCTH
3Ha4MTeNIbHO BO3pacTaloT rmapaBnn4yeckne notepu U, COOTBETCTBEHHO UM B
KyOGn4eckow CcTerneHun, yBenm4ymsaeTcs notpebnsemas MOLLHOCTb Hacoca; a
YMeHbLLEHNE BpeMeHN cpabaTtbiBaHusa Huxe 3...5 MUH. BedeT K rugpasnmyec-
KOV HECTabUIIbHOCTN CUCTEMbI N BEPOSITHOCTM LLIYMOOOPa30BaHMs.

CHuxeHve Temnepatypbl Bo3gyxa Ha 2 °C B MOMELLEHNN C 3NEKTPUHECKON
kabenbHOM CUCTEMOW OTOMMEHMS N NEKTPOHHBIM TEPMOPErYNISTOPOM MO CPaB-
HEHWIO C BOOSHOW CMCTEMOM 1 TEPMOPENYNATOPOM NPSIMOro AENCTBUSA Ha pau-
atope gaet 10...13 % skoHOMUHEeCKoro adpdhekTa ana ycnosuin YkpauvHel [36].

ConocTtaBneHne 3HeproadeKTNBHOCTA CUCTEM OTOMMEHUS OT TOYHOCTU
nopaep>xaHus Temnepartypbl BO3gyXxa B MOMELLEHUN OCYLLECTBAST N0 HOpMa-
TmBy [2]. CpaBHUTENbHbIE XapaKTEPUCTUKN Pasnn4HbIX CUCTEM OTOMMIEHUS U
KOHCTPYKLIMIA TEPMOPETYNATOPOB NPeAcTaBneHbl B Tabn. 1. KoadunumeHT 3aT-
pat NepBUYHOM 3HEPrUN €, 6e3pa3MepeH 1 NokKasbiBaeT OTHOCUTENbHOE BO3-
pacTtaHue pacxofa NepBUMYHON SHEpPruwv, BbI3BAHHOE TEXHUYECKMM HEeCOBep-
LLIEHCTBOM pErynMpoBaHusi TeMnepartypbl Bo3gyxa B NMOMELLEHUN TepMopery-
NATOPOM CUCTEMbI OTOMNeHMs. [lononHuTenbHble 3aTpatbl g,, COOTHOCAT 3TO
yBenu4yeHne K fo6aBo4HOMY rofoOBOMY TEMNSIONOTPEOAEeHUIO CUCTEMbI OToMse-
HWS, OTHECEHHOMY K eAuHMLe OTannmBaemMown ninoLiann nomMeLLeHns (nogpoo-
Hee cM. B Mn.p. 3. 7).

OcHoBoW 3aTpaT aHepruun, NpMBeAeEHHbIX B Tabnuue, ABNSIOTCSA TensonoTe-
pv MOMELLIEHNS, KOTOPbIE BO3HUKAIOT B MPOLIECCE PEryMPOBaHUsS TEMNOOOMEH-
HbIX MPUOOPOB. Tak, ecnu perynaTtop nogaepXueaeT pasHuly B 2 °C oTHOCK-
TeNbHO ycTaHoBeHHOM Ha 20 °C TemnepaTtypbl BO3QyXa, TO NEPErpeB nomeLLe-
HMA o 22 °C asnseTcs AONOMHUTENbHbIMU 3aTpatamMmn SHeprn. Yem mMeHblue
nogoepxveaemas pasHuua TemnepaTtyp, TeM MeHblle 3Tu 3aTparbl
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(cm. B Tabn. 1 3HaveHns g, ANA PerynsaTopos cucTeMbl 1, NoaaepXunBatoLLmx
pasHuuy Temnepatyp 2 °C n 1 °C). OgHako yMeHbLUEHNE 3TON PasHULbl HUXe
1 °C npv MCNonb3oBaHMM NPOMNOPLMOHaNbHbLIX perynsTopos (IM-perynatopos,
BO3[ENCTBYIOLLMX Ha OTOMUTENbHbLIN NMPUOOP NPOMOPUMOHANBHO OTKITOHEHWUIO
TemnepaTtypbl BO34yXa B MOMELLEHMIN) U ABYXMO3ULIMOHHBIX PErynaToOpoB (pery-
NMPYIOLLIMX MO 32KOHY — "BKITHOYEHO-BbIK/TIOYEHO") HE MPUBOOUT K SKOHOMMUU
3Heprum (cpaBHM COOTBETCTBEHHO €., U g, Npn 1°C 1 0,5 °C B cucteme 1 1 2).

YMEHbLLEHWIO 3aTpaT CMOCOBCTBYIOT SNEKTPOHHbIE perynsaTopbl. OCO6eHHO ¢
[OMNOSHUTESNbHBIMU PYHKLUMAMW ONTUMU3ALMN HA OTKPbITOE OKHO NM6O npu-
CyTCTBME 4enioBeka (CM. 3Ha4YeHus q,, AN PasnvyHbIX PerynsaTopoB CUCTEMbI
1). Tak, N0 CPaBHEHWUIO C 3MEKTPOHHBIMU MPONOPLMOHANBHO-UHTErpasibHbIMM
perynatopamu (MA-perynaTopamm, BO3OENCTBYIOLLMMY HA OTOMUTENbHbIA NpU-
60p MPOMOPLMOHANBHO OTKMOHEHWIO TeMrnepaTypbl BO34yXxa B MOMELLEHUU Y
WHTerpasy BPEeMEHW OTKIOHeHus), 3atpatel Huxe B 0,7/0,4 = 1,75 pasa. lo
cpaBHeHwio ¢ lM-perynsTopamu, NOAAEPXKMBAOLMMY Pa3HULY TemnepaTypbl B
2°C, - B 3,3/0,4 = 8,25 pasa.

,D,OCTOI/IHCTBOM QJIEKTPOHHbIX PEerynaTopoB ABNAETCA NpuMepHoe CoXpaHeHune
3aTpaTt NepBUYHON 3HEPrun, BbipaXKaeMbIX KOIMMULMEHTOM €, . Tak, y dnek-
TPOHHOO perynaTtopa ¢ YHKLUMER onTMMU3aumm (CM. 3Ha4EHNs e,, AN 3TUX pe-
rynaTopoB B cuctemax 1 1 3 npu pasnuyHbiX yAenbHbIX TEMONOTepsx 34aHns gy,)
KoatpcpuumeHT e,, u3mensietca ot 1,01 (npu g, = 90 kKBTx4/(m’rog)) po 1,02
(npun g,,= 40 kKBTx4/(M?rof)). B To Bpems kak y TepMoperynsatopa, nogaepXusato-
Lero nepenag Temnepatypbl 2 °C, — cOOTBETCTBEHHO OT 1,04 go 1,08. Mo aTvm
3Ha4YeHVsIM ONpefensalT yAenbHble [OMONHUTENbHbIE 3aTpaTbl 3HEPrvu
Qe = €569 — Gy, BbI3BAHHbBIE MPOLIECCOM PErYNMPOBAHNA TEMNOOBMEHHOMO Npu-
6opa (TemniepaTypbl BO3Ayxa B NomeLleHun). Yem meHblle e, , TeM Huxe
3aTpathbl 3HEPrun g, Y TEM 3KOHOMUYHEE CMCTEMA OTOMIEHUS.

B nocnepgHem cton6ue Tabnuubl ykasaHbl yaenbHble rofoBble 3atparbl Ten-
J10Tbl, OTHECEHHbIE K OJHOMY MeTpy KBagpaTHOMY NoMeLleHUs. OHun paccyuta-
Hbl MO CPefHEMY 3Ha4eHVIo paccMaTpuMBaemoro AuanasoHa TensonoTepb
g, = (40 + 90)/2 = 65 KBTx4/(M?rof) 1 no KoappULUMEHTY €., , COOTBETCTBYIO-
LLeMy 3TUM TenonoTepsiM U KOHCTPYKLMK TepMoperynsaTopa.

Onpepenexve g, ANA TennOO6MEHHbIX NPUOOPOB, PACTIONOXEHHbIX Y BHYT-
PEHHEN CTeHbl MOMELLIEHMS, OCYLLEeCTBASAIT N0 g, [A71A Npuéopa y BHELUHeN
CTeHbl C BbIOPAHHOW KOHCTPYKLUMEN Perynaropa v TUNOM CUCTEMbI OTOMNNEHWUS,
npubaensas K Hemy 1,1 kBTxu/(M?rog). OTn [ONONHUTENbHbIE TENonoTepu
BbI3BaHbl 3anasfgblBaHNEM pearvpoBaHus perynatopa, T.K. OH HaxoguTcs B
6oree cTabunbHOM TemrepaTypHOr 30He NMOMELLEHUS U B MEHbLUEN Mepe Nof-
BEPXXEH BOCMPUATUIO TEMMNEPATYPHON O6CTAHOBKM B MOMELLIEHUU. AHANOrMYHO
ONpenensioT U e, Ana Tex Xe npuoopos. Tak, Hanpumep, Ana CUCTEMbI 6
npu q, = 90 KBTx4/(M*rog) Cc 3NeKTpU4ecKMMN HarpeBaTensaMm nNpsiMoro Aemc-
TBUA K 3HaYeHno e,, = 1,01 cuctemsl 4 npubaenstot 0,01. B pesynsrate ans
paccmarpueaemon cuctemsl e, = 1,01+0,01 = 1,02, a q,, =(e,q, —q,)+1.1 =
= (1,02x90 — 90) = 2,9 kBtx4/(m?*rog). BTO 03HaA4aeT, YTO [N obecneveHus
TENn0BOro KOMGopTa B MOMELLEHNN MPUHATON CUCTEMOW OTOMSIEHNS K pacyeT-
HbIM yOenbHbIM Tennonotepsam q, = 90 kBrxuy/(m?rog) cnepyeT npubaBuTb
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Ta6nm.|.a 1. 3anaTbI SHEeprumn Ha perynupoeaHue TepmMmoperynaropamm
KoabpnmeHT 3atpar nepsuyHon | o 3
SHepruu e, Npu yaesnbHbIX % g ;'E[‘
TennonoTepsx 3faHus gy, é § f NE
Cucrema Perynsitop KBTx4/(Mrop) Eo §§
53c%
40 | 50 | 60 | 70 | 80 | 90 [E 52
=g
TepmoperynsTopsl 1 apyrue
M-perynaTopbl ¢ 30HON 1,08 | 1,07 | 1,06 | 1,05 | 1,04 | 1,04 3,3
nponopuuoHansHocTy 2K
1. BogsHas To xe, ¢ 1K 1,08 |1,02|1,02 |1,02 | 1,01 | 1,01 1.1
C npeo6naaatoLLmM
pasmeLleHnemM niockux OneKTPOHHbIe perynsTopb!
OTOMUTENbHBIX np1Gopos (c MW nn6o cpaBHUMBbIM 1,02 |1,01|1,01 | 1,01 | 1,01 | 1,01 0,7
Y Hapy>XHOW CTeHbI 3aKOHOM perynupoBaHus)
OneKTPOHHbIEe perynaTopbl
© chynruveit onTummsauM |y o4 | 4 61| 4,01 | 1,01(1,00|1,00| 04
(Ha OTKpLITOE OKHO NGO ’ ! ! ’ ! ! !
NpuCyTCTBUE YenoBeka)
2. BopsiHas ¢ npeo6napato-
LLMIM PasMELLEHMEM nnoc- Bce BbilwenepeyncnenHsle  |+0,03|+0,02|+0,02|+0,02|+0,01|+0,01 +1,1
KWX OTOMUTESNbHBIX MPUGO-
POB Y BHYTPEHHEW CTEHbI
[BYXNO3NLIMOHHbIE
perynaTopbl Afis OTAeNbHbIX
NOMELLICHNS € SOHON 1,08 | 1,07 | 1,06 | 1,05 | 1,04 | 1,04 33
nponopLmoHansHocTn 2K
To xe, ¢ 0,5K 1,08 | 1,02 | 1,02 |1,02 | 1,01 | 1,01 1,1
3. BoasiHas HanonbHas
nméo ¢ apyrummn
oTOoNUTEsNbHbIMU OnEeKTPOHHbIE PErymnsTopbI
naHenamu (c MW nn6o cpaBHUMbIM 1,02 1,01 [ 1,01 | 1,01 | 1,01 | 1,01 0,7
3aKOHOM perynupoBaHusl)
OneKTPOHHbIE perynsTopbl
C pyHKumei onTamasaUMn | 4 o4 |4 o4 | 401 | 1,01 [1,00|1,00| 04
(Ha OTKpbITOE OKHO NGO
NPUCYTCTBYE YeNoBeKa)
4. OneKTpuyeckas Henoc-
PeacTBEHHOro AeNCTBUs
C npeo6naaatoLLM OneKTPOHHbIe perynaTopbl 102|101 ] 1011101101101 07
pacnosnoxeHvem AN OTAENbHBIX NOMELLEHWIA ! ’ ’ ’ ’ ’ ’
OTONUTENbHbIX I'IpVIGOpOB
y Hapy)KHOIZ CTEeHbI
5. OneKTpuyeckasn akkymy-
JNSILMOHHOTO felcTBUs
€ peoGniaaaiou/m To xe 1,11{1,09| 1,07 | 1,06 | 1,06 | 1,06 | 4,4*
pacnonoxeHnem
OTONUTENbHbIX I'IpVIﬁOpOB
Y Hapy>HOW CTeHbl
6. OneKTpuyeckas npsaMo-
rO NGO aKKyMYNSILUOH-
HOro AeiCTBMA C NPeos- To xe +0,03|40,02|40,02(+0,02(+0,01(+0,01|  +1,1
nafatoLLM pacronoXeHu-
€M OTONMUTENbHbIX I'IpVIGO-
poBy BHyTpeHHeVI CTeHbl
*MNMpumMeyaHme: ¢ y4eToM 3aTpaT 3Heprum KOHCTPYKTUBHO BCTPOEHHBIM BEHTUNATOPOM, paBHbix 0,5 KBTx4/M?rop.
A W
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JononHuTenbHble 3atpartbl 3Heprum 2,9 kBTx4/(M’rop) Ha perynuposaHuve
TepMOpPErynaTopoMm.

Onpepenenue q,, BNs TENIO0O6MEHHOMO NPUG0Pa C BEHTUNSTOPOM OCYLLIECT-
BISAOT MO g, A9 Npnbéopa ¢ BbIOPAHHOW KOHCTPYKLUMEN perynaropa u TurnomM
cuCTeMbI OTONJeHUs, Npubaenas K Hemy 1,1 kBTxy/(M?rog). Tak npegcTaBneHbl
JaHHble O cMcTeMbl 5, BKIoYaroLen akkyMynsaunMOHHbIN 3N1EKTPOKOHBEKTOP
CO BCTPOEHHbIM BEHTUIATOPOM.

Oco60e BHUMaHWE 3acnyXusaeTt TOT (PaKT, YTO 3HAYEHW [OMONHUTESbHbIX
noTepb OT PErynmpoBaHnsa OTOMUTESbHbIX MPUOOPOB, PACMONOXEHHBIX Y HapyX-
HbIX CTEH, M HamoMbHbIX OTOMUTESIbHbIX MaHenen OQMHAKOBbI (CM. 3HaYeHus
G, ANS perynsaTopos cucTembl 1 1 3, nogaep>XXuBaroLLmMX pasHuLy TemnepaTyp
2 °C). Pasnuune B nX KOHCTPYKLMU HE BMUSIET HA NOTEPU MPWU PerynnpoBaHnm.
lMpoBefAeHHble 3KCrepMeHTasbHble UCCefoBaHNs O COCTABIIEHNS HOBbIX He-
MELKUX CTaHOAapPTOB He OOHAaPY>XMN HUKaKOoro pasnnyns Mexay AByMs cucTe-
mMamu [12]. MNoaTomy HeOoBepue K cucTeMam HamofIbHOMO OTOMSIEHUS 13-3a He-
JOCTaTO4HON perynupyemocTun SBnsoTCs 6ecnoyseHHbl. B aTux cuctemax npo-
Lieccy aBToMaTU4ecKoro perynmpoBaHuns crnocobCTByeT camoperynmpoBaHme.

Mpouecc camoperynMposaHusi HarnosbHbIX CUCTEM OTOMNJIEHNA OCHOBaH Ha 13-
MEHeHVM KoadhdmumeHTa TennooTaa4m nona npyu N3MeHeHUn TemnepaTypbl BO3-
Jyxa B MOMeLLeHnN. Tak, Npy YMeHbLUEHUM pa3HULIbl TeMmnepaTyp nona v Bo3gy-
xa Ha 1 °C n3-3a JONONMHUTENbHBIX TEMMOMOCTYMNEHNA KOSPMULMEHT TEMNOOT-
Jayv nona rnoHmKaeTcs NpUMePHO Ha 25 %. YBenunyeHue 3Ton pasHuupl Ha 1 °C
13-3a [OMOMHUTESbHbIX TENSIONOTEPL NOBbILLAET KO3MMPULMEHT TENNOOTAAUM MO-
na npumepHo Ha 20 % (nNpw HavanbHoM Temnepartype nona 26 °C n Bo3gyxa —
20 °C) [37]. 3pecb cnepyeT OTMETUTb, YTO MPOLIECChI CaMOPErynMpoBaHns Ha-
MOSIbHbIX BOASHbBIX M 3NIEKTPUHECKNX CUCTEM TEMIOTEXHNHYECKN OOUHAKOBbI, HO
OT/IYAIOTCS B TEXHUYECKOM obecnedeHnn. B BoAsHbIX — MPOVCXOANT U3MEHEHME
TemnepaTypbl 06paTHON BOAbI 1 NOCNEeyoLLee KOPPEKTUPOBaHME TemMnepaTypbl
noparoLert Boabl B CMecUTENbHOM yane. Npn 9ToM Hacoc paboTaeT NOCTOSAHHO U
NoTPe6NAET SNEKTPOIHEPI IO, paBHyto 5...10 Y% MOLLHOCTN CUCTEMBI OTOMNSIEHWS.
370 paBHO NpuMepHO 3,5 % OT CyMMapHOro 3neKTponoTpebneHns 3aaHuns, YTo
[Ns TaKoW cTpaHbl Kak Mepmanuns coctasnseT 15 mnpg kBTxu/rog [38]. YV anek-
TPUYECKMX — NPV MOBbILLEHUW TEMMNepaTypbl Nona, OTCAEXMBAEMON AATHUKOM
TemnepaTypbl BO34yxa, OCYyLLECTBAAETCSA JOCTATOYHO ObICTPOE OTKITIIOYEHNE CUC-
TeMbl, o6ecrne4ymBas fOMOMHUTESIbHOE SHEProcoepexeHme.

OHeprocbepexeHne npu peryampoBaHMm ConocTaBsieMbIX BapUaHToB Mpo-
€KTHbIX peLleHui onpedensoT no nocnegHemy cronbuy taén. 1. CpasHeHue,
Hanpumep, BOASAHbIX CUCTEM oTorerns 1 1 3, NogaepXXMBaOLLMX Pa3HULLY TeM-
nepatyp B 2 °C, C 311eKTPU4ECKNMU CUCTEMAMUN HENOCPELCTBEHHOIO AelCTBUSA
4 nokasbIBaeT, YTO anekTpuyeckue TpebdytoT B 3,3/0,7 = 4,71 pasa MeHbLUNX
3aTpart npu perynuposaHnv. HanosnbHble 3NeKTpu4eckne CUCTEMbl aKKyMynsaum-
OHHOrO [AENCTBUA MO CPaBHEHUIO C 3TMMU BOAAHLIMW CUCTEMaMu TpebyloT
He3HauMTenbHO OGOnbLUMX 3aTtpaT SHepruM Ha perynuposaHve — B
(4,4 -0,5)/3,3 = 1,18 paza.

Takum o6pa3om, MOXKHO chenatb cae[yioLme BbIBoAbI:

® HeT pa3Hulbl B JOMOJIHUTE/IbHbIX 3aTpaTax 3HEPruu Ha perynupoBa-
HUe OTOMNMUTEsIbHBIX MPUGOPOB U OTONMUTESIbHBIX NaHeseu;

® CUCTEMbI 3JIEKTPOOTOIMJIEHUS MPSIMOro AeCTBUS MO0 CPaBHEHUIO C BO-
ASHBIMU CUCTEMaMU OTOIJIEHUS UMEIOT MEHbLUNE [OMOJIHUTEJIbHbIE
3arTparbl 3Hepruu Ha perynupoBaHue;

® cUCTEMbI aKKyMYJSIUUOHHOIO 3JIeKTPOOTOMNJIEHUS] 0 CPaBHEHUIO C
BOASIHbIMU CUCTEMaMyu OTOMJIEHUS] HEe3HAa4YUTEJIbHO yBeJsIMYUBaKoT
3arTparbl Ha perynnpoBaHmne;

® 3/IEKTPOHHbIE PErynsiTopbl UMET HauMEHbLUNE JOMOJIHUTESIbHbIE
3arTparbl 3Hepruu Ha perynupoBaHue;

® perynupoBaHue HarnosibHOro BOASIHOrO OTOMJIEHUS, MO CPaBHEHUIO C
HarnosbHbIM 371IEKTPOOTOMNIEHNEM, TPEByeT 60/bLUNX 3aTpaT IHEPrun
3a cyeT paboTbl cMecUTesIbHbIX HACOCOB.

3.2.3. TennoBown komdopT

CyLecTBytoLLMe HOpPMaTUBbLI TEMOBOr0 komdhopta onpepenstotT Temnepa-
TYPHbIE YCMOBUA B MOMELLEHMAX C OOHOTUMHOW rpynnown Nogen — 300pOoBbIX,
60SIbHbIX, B3POCHbIX, MOXWUIIbIX, AETEN... DTV YCNOBUSA AN KaXO0W rpynmbl Hec-
KOMbKO pasfnyHbl. Tak, B XWIbIX AOMax TemnepaTtypa Bo3gyxa AO/MKHA ObITb
20...22 °C, a B goLLKONbHbIX yupexaeHunsax — 21...23 °C [39]. NoacTpaveaTh TEM-
nepartypy Bo3gyxa B NOMELLEHUN MO TEMNOOLLYLLIEHWS NPeACTaBUTENS FPynnbl
MOXHO Nt06OM COBPEMEHHOWN CUCTEMOWN OTOMJIEHUS, TaK KaK OHa 065s13aHa UMETb
Tepmoperynatop. Ho coBmeLlaTb yCrnoBus TENIOBOro komdopra Ansa pasnmy-
HbIX NPeAcTaBUTENer rpynmn MOXeT TOSIbKO CUCTeMa HamnonbHOro OTOMMEHWS.

Hopmatmsom [34] pernaMeHTUpoBaHbl YCoBUA TEMMepaTypHOro KoMgopTa,
obecneymBaroLLe ONTUMAalbHYO TeMMepaTypy MOMELLEHUs, — Temnepartypy
nona 19...26 °C (Npn HanonbHOM OTonneHun pgonyckaetcs 29 °C, B TO Bpems
kak B YKkpauHe — 28 °C [13]) n Temnepatypy Bo3dgyxa 22+2 °C. /\peanbHble yc-
noBWA Temnepartypbl nomMeLLeHns [40] co3paroTcs Npu COOTBETCTBYIOLLEM COYe-
TaHUM pagnaLMoHHON TemnepaTypbl U TemnepaTypbl BO34yxa U3 NpBeAEHHbIX
AnanasoHos (cMm. n. 3.2.1). B YkpaunHe npeanbHble yCNoBuUs 3akpensieHbl Hop-
MaTtmBom [41] ONs UrpoBbIX KOMHAT OETCKUX OOLUKOMbHbIX YYPEXOEHWN, rae
0653aTenbHbIM ABMSETCSA HarpeB Mona HamonbHOW CUCTEMOM OTOMMEHMS OO0
TemnepaTypbl 23 °C, 1 BOBCE He NpeayCMOTPEHbI HOpMaTUBOM [42] ANs XUNbIX
nometLieHmin. CnepgoBaTtenbHO, BOAAHbIE CUCTEMbI OTOMJIEHMSA C paguaTopamu
He obecne4ynBaloT naearnbHbIX YCMOBUIA TEMNIOBOrO KoMdopTa npexmnae Bcero
AN caMol 6onetoLLEel B 3UMHWIA NEPUOL rpynnbl HaceneHus — geten. 3aborta
O COCTOSIHUK MX 300POBbS BCELIENO BO3MaraeTcs Ha poauTtenein. EQUHCTBEHHO
BO3MOXHbIM peLLEHMEM JAaHHOW NPo6EMbI B CYLLIECTBYIOLLMX KBapTUpax C BO-
OAHBIMW CUCTEMaMM OTOMNEHUS ABNSAETCH MPUMEHEHUE NEKTPOOOOrpeBaeMbIX
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Tennbix NonoB. OHN He TPebyloT HeCaHKLMOHNPOBAHHOIO BMeLLATeNbCTBa po-
OVTENen B KOHCTPYKTMBHOE UCMONHEHNE BOASHOM CUCTEMBI (Hanpumep, yBenu-
YeHUss OTOMUTENBHOrO Npubopa), YTO TONbKO yXyALlaeT ee paboTy, T.K. OHa B
6OMbLLUMHCTBE CryYaes AJs 3TOro He NpegycMoTpeHa.
MpumepHoe pacnpepe-
neHve TemnepaTypbl BO3-
I 1 Jyxa no BbICOTE MoMeLLe-
HUIA C PasnuyHbIMU CUCTE-
MamMn OTOMNeHns nokasa-
HO Ha puc. 3 [43]. Ha Bcex
rpacmkax CnaowwHOn nu-
HUen un3obpaxeHo wuge-
anbHOe pacnpegenexue.
Temnepartypa y HOr 4eno-
. Beka [o/kHa ObITb Mpu-
R \ MepHO 26 °C, a y rofoBbl —
7 R npumMepHo 20 °C.
. [ \ (X Mpy ncnonb3oBaHuK pa-

. |l| \| ° |l| OMaTOPOB [Ms OTOMIEHUS

R 8 \ |Il|'}g’| neperpesaetca BepxHss

/7 \ l \ ] ll 30Ha nomeLueHus. Mog no-
16 18 20 22 24 26 16 18 20 22 24 26  TOJIKOM CO3[AaeTCsa Tak Ha-

Bo3yLLHbIit Harpes Harpes nonom 3blBaemasa "tennosasi Mo-
Oywika"', B KOTopon Temne-
patypa Bo3gyxa Ha 4 °C
BbiLLE, YEM B BEPXHEN 30HE
NMOMELLEHNS C HanosnbHbIM OTOMMIeHNeM. JTO B ABa pasa 60sbLle OT paccMoT-
peHHom B n. 3.2.1 pasHuLUbl TeMnepaTyp BO3dyxa B NMOMELLEHUSAX C OTONUTESb-
HbIMW NpMBopaMu 1N OTOMUTESIbHBIMU MaHensaMu. YMeHbLUeHVe Temnepartypbl
BO3[lyxa B BEPXHEW 30He yMeHbLUaeT TernsonoTepun noMmeLyeHuns Ha 8...12 % 3a
CYET CHWXXEHWS TennonoTepb € yaansaemMbiM BEHTUMALMOHHBIM BO3AYyXOM. 3Aech
crnefyeT OTMETUTb, YTO yAaneHve Bo3ayxa U3 BepXHen 30Hbl MOMELLEHWI SBNs-
eTcs HopMupyeMmbim [44].

Ewe 6onbwinii neperpeB BepXHEW 30HbI MPOUCXOAUT MPU UCMOSIb30BaHUN
KOHBEKTOPOB, MOTOMOYHbIX KOHBEKTUBHO-JIYYUCTbIX MaHesien, peLleTok BO3-
OYLUHOrO OTOMSeHUs Nn6o deHkomnnos. OTpuuaTenbHOW 0CO6EHHOCTBIO 3TUX
CUCTEM ABNSETCA 06pa3oBaHMe LMPKYNALMOHHbBIX MOTOKOB MPOXNafHOro BO3-
gyxa y nona. Tak, Nnpu Hapy>XHoW Temnepartype Bo3gyxa okono MuHyc 19 °C,
Temnepartypa Bo3fyxa B MOMELLEHUN Ha YPOBHE HOI MOXET JocTuratb npumep-
Ho 13 °C [45]. na YenoBeka 3TO BecbMa OLLyTUMO. CHMXEHME TeMnepaTypsbl
BO34yXa Ha ypoBHe nofdbbKeK Ha 2 °C OTHOCWUTENbHO TemmnepaTypbl y rOnoBbl
npu NOABMXXHOCTM Bo3gyxa 6onee 0,35 mM/C NPUBOAUT K OLLYLLIEHWIO OVCKOM-
dopTta y 20 % mogen [1]. Be3ycnosBHO, HM O KaKOM TEMNOBOM KOMOpPTE yXe
He MOXET MATU pedb, TeM 6onee Onsa peten. BbIHy>XOeHHOe ycTpaHeHue
anckomdopTa 3aBblLLEeHNEM TemnepaTypbl BO3dyxa NpuBoauT K nepepacxony
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Puc. 3. Bnusivve cnoco6a oTonneHus Ha pacnpepeneqne
TemnepaTypbl BO3ayxa Mo BbICOTE NOMELLEHUS

TEN0BOW 3HEPruM U CHUXAET Ka4ecTBo oLLyLlaemMoro Bo3gyxa. B npotusono-
NOXHOCTb 3TOMY — MOMELLIEHNS C HaMOoJIbHbIM OTOMNEeHNeM. Horn HaxopsaTcs B
Tensne, a Temnepartypa Bo3gyxa Ansa AeTeln YyTb Bbllle, 4eM A B3POCbIX 13-
3a pa3HOCTU B pocTe. Taknm 06pa3oM obecneymBatoTCss HOpMaTuBHbIE TPe6O-
BaHMA TENMoBoro komdopTa Afa pasfnmyHbIX BO3paCTHbIX rpynn nogen. Yuu-
TbIBAOTCH HOBEWLLME HamnpaBieHns obecneyeHns Kka4yecTsa Bo3gyxa — B 30He
ObIXaHusA Nogen Bo3ayX OOMKeH ObiTb NpoXnagHbIM, a y Hor TennbiM [33].

O6ecneyeHne TennoBoro KOM@opTa B XXWUIOM MOMELLEHUM KPOME MCUXON0-
rMYECKOro acrnekTa MMeeT SKOHOMMYECKME MoKal3aTenun, OLEeHUBaeMble COLU-
anbHbIMU peaynbratamu, — Npexae BCero CHMXeHvem 3abonesaemocT [29].

Bonee rny60oKnii SKOHOMUYECKUIA aHann3 BAUSHUA CTeneHn KoMmdopTa Ha
coumanbHble peadynbTaTbl BKIOYAET YMEHbLLUEHNE FroA0BbIX 3aTpaT Ha cogep-
XaHue CyLLeCTBYIOLLMX N CTPOUTENbCTBO HOBbIX 60MIbHML, N NOMUKINHMK; 3-
(hEKT OT YMEHbLUEHUS TEKYHECTN KagpoB; 3PAEKT OT CHUXEHUS Yncna npo-
rynos. Metoaoukum nx pac4yeta npegcrasnetsl B [29; 33]. OgHako JOMUHMPYO-
WM haKTOPOM SBMAETCH MOBbILLEHWE MPOU3BOAUTENBHOCTU TPyAa, OLEeHU-
Baemoe B 5...10 % [33].

HanonbHble cucteMbl OToNIeHUs1 06ecrneYynBaroT TEn/I0BOW KOMGhopT
A1 pa3HbIX BO3PACTHbIX rPynn HacesneHusi — leTeil U B3POCibiX.

HanonbHble cucTeMbl OTOM/IEHUsi CO3A[alOT 6U3Koe K upgeanbHOMy
pacnpegesieHuo Temnepatyp Bo3Zyxa B MOMELYEHUU — Ternsio y Hor u
npoxnagHo B 30He AbIXaHUs1 YeJloBeKa.

Yny4weHne Ttennosoro komgpopTta B MoMeLyeHUn co3[aeT coLnasbHO-
SKOHOMMYecKui aghgheKT 3a cHeT CHUXEeHUs1 3aboneBaeMocTu nogen. [jo-
MUHUPYOLLUM ¢haKTOPOM YiyHLUIEHUs] TernsoBoro Komgopta B paboymx
romeLyeHUsIX sIBNIAETCSA MOBbILLEHNE MPON3BOAUTENIbLHOCTHN TPYyAa.

3.3. KanutanbHble 3aTpaThbl

KoMnnekcHbIN Noaxoa TEXHUKO-O9KOHOMUYECKOro 060CHOBAHUSI CUCTEM 3f1EK-
TpUYeCKoro TennocHabxeHns paccmoTtpeH B 1970...1980-x r. B paboTax [13; 17;
18; 46; 47]. [Npn 3TOM COMNOCTaBAANNCL 3aTPaThbl HA OOYCTPONCTBO Kak BHYTPEH-
HUX, TaK U Hapy>XHbIX CETEN C YH4ETOM CTOMMOCTHbLIX MoKasaTenen UCTOYHUKA
3HeprocHabxeHus. CncTembl OTOMNEHMSA paccMaTpmMBanCb COBMECTHO C CUCTe-
Mamm ropsiHero BOAOCHAOXEHWSA 1 9NIEKTPOCHAOXKEHWA. [N CHYXKEHWSA Harpy30K
B 9NEKTPOCETM NpedycMaTpmBanocb 610KMPOBaHME 3NEeKTPOOTOMEHUs C ANeK-
TpONAMTamu; UCMONb30BaHMe OBYXCTYMNeHYaTbIX 3MEKTPOBOAOHarpeBareneu, y
KOTOpPbIX NMUKOBas CTYMeHb CONOKMPOBaHa C 3NEKTPONUTaMu; NPUMEHEHUE aK-
KYMYTSLMOHHOIO OTOMJIEHUS U aKKYMYMALMOHHOIO ropsivero BogocHabxeHus. B
pesynsTarte AN XunbiX 30aHni B LeHTpanbHbiX perroHax CCCP 6binn caenaHbl
BaXXHbl€ BbIBOAbI 06 3KOHOMWUYHOCTM CNEAYIOLLMX CUCTEM INEKTPOOTOMNEHUNS:
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® KOMOUHUPOBAHHOW CUCTEMbI OTOMMEHUS, rae BoAsHas 6a3oBas cuctema
obecreunBaeT TemnepaTypy Bo3gyxa B nomMelleHun 13...14 °C, a anek-
Tpuyeckasi NpsAMoro OencTBUS OOrpeBaeT NMoMeLleHne OO0 KOMMOPTHOM
Temnepartypsbl;

® 971EKTPOTENI0AKKYMYSIMPYIOLLEA CUCTEMbI OTOMMEHNA MPU HaNM4Mn gud-
hepeHUMpPOBaHHbIX MO BPEMEHWU CYTOK Tapud OB Ha 31eKTPOSHEPTUIO;

® CUCTEMbI 3MEKTPOOTOMNEHNS NPSAMOro OeWCTBUA 3a mnpegenamu oxsara
TeppuTOopUM KpynHbiMy TIL.

B 10 e Bpems (1970...1980-x r.) 66110 OTMEYEHO, YTO KanuTanbHble 3aTpa-
Thbl HA 9TU CUCTEMbI MO CPABHEHMIO C LIEHTPanM30BaHHbIMU BOASHBIMY cucTeMa-
mu ot TOL npesbiwatoT B 1,35...1,6 pasa. [Npuyem HambonbLIas OTHOCUTENb-
Haa BenvyMHa KanuTanoBrOXeHU NPUXoauUTCa Ha TpaHcdopMaTopHble noa-
CTaHumMm — okKono 64...78 % [17]. Vicnonb3ysa cerogHs faHHble, Heo6Xoanmo
y4UTbIBATbL NPOUCLLEALLINE UBMEHEHUS B BOASAHBIX CUCTEMaX OTOMEHUs.

CoBpeMeHHbIe CUCTEMbI BOASHOMO OTOMSIEHWS HE MAYT HU B KAKOe CpaBHEHWE
Mo KanuTasibHbIM 3aTpataM CO CBOMMW MnpefLlecTBeHHuKamu. OHn cTann OByx-
Tpy6HbIMK. O60pPYAYIOTCA PaanaTopHbIMU TEPMOPETYNATOPaMu1, aBTOMaTUYECKU-
MW perynaropamu rnepenaga dasBfeHus, Perynupyowmmn KnanaHamu, rnoksap-
TUPHBIMW pacxofoMepamn, aBTOMaTU3NPOBaHHBbIM MHAMBUAYAbHbIM TEM0BbIM
MYHKTOM C Hacocamu, perynstopom nepenaja AaBfeHus, perynstopom rno ro-
rogHbIM YCNOBUSAM, TENSIOMepoM... [103ToMy KanutasbHble 3atpaTbl Ha MX YCT-
POMCTBO MO CPaABHEHMIO C SNEKTPUYECKUMU crucTemamm ctanu Bobiwwe Ha 20...45 %
[6; 11]. Be3ycnosHo, cornocTaBeHe CUCTEM MO KanuTasbHbIM 3aTpaTtam MOXHO
OCYLLECTBUTb TOSbKO AJ151 KOHKPETHbIX OAHOTUMHBIX 34aHWI HA OCHOBaHWUM CMET-
HOoWM cTommocTu. Ho crnepyeT yyecTb, YTO B COBPEMEHHbIX MeToAMKax pacyeTa
Takoe COMoCTaBIIeHVE He ABMAETCA ONpPenensiowLmm akTopoM TEXHMKO-3KOHO-
MU4eckoro 0o60CHOBaHWUsi MPOeKTHOro BblGopa cucteM [1]. OnpepenstoymMmm
hakTopamu cTanun apheKTUBHOCTL SHEProNOTPEONEHUSA U SKONOMMYHOCTb.

C nosuumii cerogHALIHEro AHs, Nocne BBeAeHns B YKpanHe nocnegHux Hop-
MaTMBOB MO Tensonepefade orpakaaroLLmMX KOHCTPYKUMA [26],TennoBble Har-
PY3KW Ha HOBblE N PEKOHCTPYMPYEMble 30aHNA YMEHbLUMINCh B HECKOMNbKO pas.
CoO0TBETCTBEHHO, CHU3WUIIOCh 1 NOTPEebieHne SHePrum cucTtemamm OTOMIEHUS.
Ho, HecMOTps Ha 3TO, NpY CONOCTaBIEHNN KanuTanbHbIX 3aTpaT Ha pasnnyHble
CUCTEMbI crnegyeT yunTbiBaTb TPe6OBaHUS YKPauHCKON HOpMbI [48] O noBbliLLe-
HUW YPOBHS Tenno3aLynTbl 30aHNA C 31EKTPOOTOMNIEHNEM BLBOE Haf, KOHTPOSIb-
HbIMW Mnokasartenamu no [26]. MNosTomy, cpaBHMBaA 34aHWA C PasnuyHbIMU
YPOBHAMW TEMNo3aLumTbl, HEOOXOANUMO Y4NTbIBATb YMEHbLUEHNE KanuTasbHbIX
3aTpart Ha CUCTeMy 3MEeKTPOOTOMNEHNs B 34aHUN C 60fiee BbICOKUM YPOBHEM
Tenno3awnTbl U YBENUYEHNE KanuTarbHbIX 3aTtpar Ha caMo 3faHue.

Mo gaHHbIM LIHWN3I yBenuyeHne kanutanbHbIX 3aTpaTt Ha AOMOSHUTENb-
Hoe yTenneHune 3ganvsa paeHo 0,6 py6. (B cTapbIx LieHax) Ha 1 M? XWnon nno-
wagn. CokpalleHve TennonoTepb B 3aBUCMMOCTU OT 3TaXHOCTU COCTaBnseT
30 %. Bonee BbiCOKMe nokasareny 3HeprosEKTUBHOCTM MOAYHaloT Npu pe-
Kynepauuu TennoTbl yaansiemMoro BeHTUNALMOHHOIro Bo3ayxa B 34aHUN C yCu-

NEHHOM Tennousonsaumen. IKOHOMUS pacxoda IMEKTPOIHEPrUN CUCTEMOWN
3NEKTPOOTOMNMEHMA B 3TOM cny4ae pgocturaet 40...50 % [10; 16; 28].

Mpwn conocTtaBneHnn kanuTasnbHbIX 3aTpaT OMOMHUTENBHO BKIOYAOT CTOM-
MOCTb 3aHMMaeMon nnaoLaam BcnomorartesbHbiM 060pyfoBaHnemM. Hanpumep,
CTOMMOCTb Mowagn TensIoBOro MyHKTa, KPbILWLHOW NM60 Nto6on Opyron Ko-
TeNbHU, GOMNEPHON U T.M. OLEHMBAKT KakK CTOMMOCTb apeHnbl MOMELLEHNIA,
CTOMMOCTb MapKOBKU aBTOMOGUSIEN. ..

B ou1CHbIX 30aHUSAX C ANEKTPUYECKUMUN HAMOMbHLIMU KabemnbHbIMU CUCTE-
MamMKn OTOMJIEHUS HEMASIOBaXHbIM ABMSETCA NpefocTaBnsemMas BO3MOXHOCTb
apeHgaTopam ydyeta nHamsuayasribHbIM 3JIEKTPOCHETHUKOM TeI'IJ'IOI'IOTpeﬁﬂeHVIﬂ
3aHMMaemon nnowiaan. Takxke npefocTaBnsieMas BO3MOXHOCTb WU3MEHEHUs
o6CcnyXXnBaemor niowann 3TUM CHETYMKOM MNPV paclUMpeHuKn, cybapeHse. ..
Takasi BO3BMOXHOCTb UCKNIOYaET MOPOYHYIO NMPaKTUKY ABOMHOW Onnatbl apeH-
JaTopamu 3a NpefocTaBsgeMble YCnyru B 06ecnevyeHmmn MMKpoknnmara nome-
LLeHWI: NepBbIi pas — 3a AKOOblI Ka4eCTBEHHOE OTOMMEHNE, ABMAOLLEECS Npea-
MEeTOM [O0roBopa, BTOPOM pa3 — MO YCTaHOBMEHHOMY apeHpojaTenem anek-
TPOCYETUMKY 3a NOTPEBNAEMYIO SNEKTPOIHEPruno aneKTpopagnaTropamm, MecT-
HbIMU KOHOMLUMOHEpPaMM MpU HeOorpeBe MOMELLEHUI MO0 Hey4UTbIBaeMOMY
apeHpogaTtenemM OOMOSIHUTENBHOMY TEMJIOMOCTYMIEHNIO OT OOUCHON TEXHUKN.
MuHUManbHY0 CTOMMOCTb TakOM BO3MOXHOCTM MOXHO OLEHUTb CTOMMOCTbIO
TEeNnonoCTYNNEHNS OT OCPUCHON TEXHUKN. MakcManbHyto — KanuTanbHOW CTOU-
MOCTbIO 3aMeHbI CTapOI7I BO):I,HHOVI CucCTeMbl Ha HOBYIO, T.K. CTapasa cucrtema He
cnoco6Ha NpefocTaBUTb 3Ty BO3MOXHOCTb.

OCO6EHHO BaXKHbIM SBMISIETCA YHET MOCNEenyoLLEro yBENMYEHNA UCXOOHbIX
KanuTanbHbIX 3aTpar, BbI3BaHHbIX 3aMEHO CUCTEMbI MOCTE OKOHYaHUSA ee Cpo-
ka cnyx6bl. Oxngaembli CPOK CryXObl COBPEMEHHOIO 3[4aHWS COCTaBnseT
50...100 neT [28; 29; 51], cucTtembl anekTpooTonneHus — 50...70 net [49], BO-
aaHoro otonnenusa — 25...35 net [29; 50]. MpogomkmnTenbHOCTb SKChyaTaumm
OTAENbHbIX 31EMEHTOB CUCTEM A0 KanuTanbHOro pemMoHTa NiMbo 3amMeHbl eLle
MeHbLUe. DTN CPOKKN 3KCnyaTauum npeacTaeneHsl B Tabn. 2 [51; 52].

Mo npuBefeHHbIM AaHHLIM OOHO3HAYHOE NMPENMYLLIECTBO UMEIOT 3NEKTPUYEC-
Kne KabenbHble CUCTEMbI OTOMNEHUS, MPeACTaBnsALME COOOM BHYTPUKBAPTMP-
HYIO CKPbITYIO 3neKkTpoceTb. Kpome Toro, npu nx UCnonb30BaHnUmM oTnagaeT He-
06X0MMOCTb B LIEHTpasibHbIX CUCTEMAX Fopsiyero BOLOCHa6GXXeHWs, TennocHab-
XEHWs1, ra30CcHabXeHWs1, y KOTOPbIX CPOK 3KCMJlyaTaumm 35iEMEHTOB BECbMa Hes-
HauuTeneH. CnegyeT y4ecTb, Y4TO ANS 3aMeHbl CUCTEMbI OCYLLIECTBAAOT ee Jde-
MOHTaXX. CTOMMOCTb JEMOHTaXa CaHUTaPHO-TEXHNYECKOIO U 3EKTPOTEXHNYEC-
KOoro 060pygoBaHusl, CUCTEM OTOMJIEHUS W BEHTUMALUMU MPUHMMAIOT PaBHOM
40 %, a BHeLLUHUX ceTen Tenno- 1 ra3ocHabxxeHmns — 60 % OT CTOMMOCTU X MOH-
Taxa [53]. B cBoto o4epeb CTOMMOCTb MOHTaXa BHYTPEHHUX MHXXEHEPHbIX CUC-
TeM 3aaHusa 3a4acTtyto coctasnseT 20...25 % CMeTHON CTOMMOCTU 3TUX CUCTEM.

CoBpemeHHoe 060pynoBaHue, 6e3yCnoBHO, MMEET HECKOMNbKO Ny4Lume 3KC-
niayaTaumMoHHbIE XapaKTEPUCTUKKU, YEM yKal3aHHble B Tabn. 2. 3a4acTylo OHU
ONpefenstoTca KONMYECTBOM LMKIIOB (OTKPbITO-3aKPbITO NIN6O0 BKITHOYEHO-BbIK-
N0YEHO0). Tak, No eBpOonencKuM HopMam AN pagnaTopHbIX TEPMOPErynAaTOPOB
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Ta6nuua 2. Cpoku akcnyataumm aNeMeHTOB CUCTEM MHXEHEPHOTO
o6opynoBaHUsa 30aHUN

MpopomKUTENBLHOCTL dKCNyaTaumumn Ao
KanuTanbHOro peMoHTa (3aMeHbl), NeT

OnemeHTbI NHXEHEPHbIX CUCTEM 3[02aHUN 30aHus 1 06BLEKTbI

KOMMYHasbHOrO U CoLmanbHo-
KyNbTYPHOrO Ha3HaveHust

Xurnble
3pnaHms

LleHTpanbHoe oTonneHue

PafnaTopbl YyryHHbIe (CTanbHbIE) MPU 3aKPbITbIX CXeMax 40(30) 35(25)
Kanopwudepbl cTanbHble 15 10
KoHBekTOpbI 35 25
CTOsIKM NPU 3aKPbITbIX CXEMax 30 25
[loMoBble MarmucTpanv nNpu 3akpbITbIX CXemax 20 12
3aaBVXKW, BEHTUIIU, TPEXXOAO0BbIE KpaHbl 10 8
M3onsaums Tpy6onposoos 10 10
KoTnbl oTonuTenbHble: 20...25 20...25
Hacocebl 8 8
O6opynoBaHvie XMMBOAOOMOArOTOBKM 30 30
PaclumputensHble 6aku 30 30
TennoBble NYHKTbI 20 20
Hapy>XHble MHXeHepHble ceTn

Tennonposoa 20 20
[BopoBoii raszonposof 20 20
FasosBoe o6opyaoBaHue

BHyTPMAOMOBbIE TPYGONpPOBOAb! 20 20
BoporpeiHbie KONoHKM 10 7

lopsivee BopocHabxeHne
Tpy6onposop ropsyeit BoAbl U3 ra3oBbiX OLMHKOBaHHbLIX TPY6

(ra3oBbIx YepHbIX TPy6) MpK 3aKPLITOM Cxeme TennocHabXeHns 20(10) 15(8)
MonoTeHuecywmtenu us Tpyo6:

— YepHbIX 15 12
— HUKENMPOBaHHbIX 10 15
3aaBuXKW, BEHTUIN U KpaHbl 10...15 8...12
M3onsums Tpy6onposoaos 10 10
AnekTpoo6opyaoBaHue

BHYTPUKBAPTUPHbIE CETU NPU CKPLITON NPOBOAKE 40 40

BOASHbIX CUCTEM — He MeHee 5x10° [35], a ons 9NeKTPOHHbIX TePMOpPErynsaTo-
POB CUCTEM 3NEKTPOOTOMNEHUSA — HE MeHee 10° [54]. B To e Bpems, 0CO6eHHO
ONA  9NEeKTPOHHbIX TEPMOPErynATOPOB, OnpefensiowmnmMm (akTopoM cpoka
CNyX6bl Halle ABMAeTCs MopasibHbIN, a He PU3NYECKNIN N3HOC.

[Mpu conocTaBneHnn BOAOSHbIX U 3MEKTPUYECKMX CUCTEM OTOMJSIEHUSA O4e-
BUIHbI TEXHUYECKME NPENMYLLIECTBA UCMOSIb30BAHUA 3N1EKTPUYECTBA Kak eau-
HOro 3HEProHOCUTENS — BbILLE CPOK 3KCMyaTaLum CUCTEMbI 3NIEKTPOOTOMNEe-
HWS; MEHbLLE KONMMYECTBO 3NIEMEHTOB CUCTEM OTOMEHUSA U ropsyero BOOC-
HabXeHWsA; OTCYTCTBME CUCTEM ra3ocHabXeHus 1 TennocHabxeHus. Kpome
TOro, 4YeM MeHbLLE COCTaBAIOLLNX 3IEMEHTOB CUCTEMbI, TEM BbILLIE €€ HALEX-
HOCTb (PYHKLMOHMPOBaHUA. HumXe BO3MOXHbIE KanuTanbHble 3aTpaTtbl Ha
NMKBUOALNIO aBapuin U ee NOCNeacTBUNA.

[Mpu cpaBHEeHUN CPOKOB CIy>KObl CUCTEM OTOMMEHNS YYUTLIBAKOT CTENeHb
obecnevyeHnss My TennoBoro komdopta. MNMpuHATO cumTaTh, YTO CUCTEMBI,
cosparoLime nyyunin TennoBon KOMGOPT, NMEIOT MEHbLUNA MOpPanbHbIA N3-
Hoc. [103TOMy CpPOK CNy>6bl HAMNONBHON 3NEKTPUYECKON KabenNbHON CUCTEMbI
OTONMeHUs gonyckaeTtcs yBenuymeaTb Ha 5...10 net [50], KOTOpbIN C y4eToM
[OaHHbIX Tabn. 2 n 6e3 y4eTa COBPEMEHHbIX TEXHUYECKUX JOCTUXEHUN cocTa-
BUT He MeHee 45...50 ner.

lNepBOHaYasnbHble KanutasibHble 3aTpaTtbl Ha SJIEKTPUYECKMNE Kabeslb-
Hble CUCTEMbI OTOIJIEHUS] N TPAZULMUOHHBIE BOASIHbIE CUCTEMbI OTOIMJIEHUS
CpaBHUMbI MeXAy cO60U U He SABJISIIOTCA ONPE[ENSIoLNUMU NMPU UX TEXHU-
KO-3KOHOMUYECKOM COINOCTaB/IeHUN.

TMpy ncrnonb30BaHNN 3NIEKTPUHECKNX KabeslbHbIX CUCTEM OTOIMJIEHUS] BbiC-
Boboxgaercs nnowjagb rMoMeLYeHUn, 3aHumaemasi ONnoJIHNTENIbHbIM 060-
pyAoBaHWeM BOASIHbIX CUCTEM, KOTOPYIO OL€HUBaIOT CTOMMOCTbIO apPeHAbI.

AnekTpuveckue KabesibHble CUCTEMbI OTOIJIEHUS1 B OQPUCHBIX 3[aHUsIX, B
oT/In4dne OT BOASIHbIX CUCTEM, MMO3BOJISIIOT OCYLYECTBJIATH PeasibHyr orniaty
3a oTornieHne apeHayemMou niowanm, a Takxe N3MeHsITb pa3mMepbl apeHay-
eMow niowjaam, y4nTbIBaeMo UHANBURYAJIbHbIM 3J1IEKTPOCHETYUKOM.

CpOK cny»6bl 371eMEeHTOB 3JIEKTPUYECKUX KabesibHbIX CUCTEM OTorJIe-
HUS 3HAYUTEJIbHO BbILLE, YEM Y BOASIHBIX.

Cpok cnyx6bl 37IeKTPUYECKUX KabeJslbHbIX CUCTEM OTOIJIeHUS, B OTJIN-
Yue oT BOASIHbIX, COMOCTaBUM CO CPOKOM CJ1yX6bl 34aHUN.

3.4. OkcnnyaTauuoHHble 3aTpaThl

Onpepgensiowmnm nokasarenem 3KOHOMUYHOCTU CUCTEM OTOMJEHUS ABNS-
I0TCA 3aTpaTthbl B MpoLEecce ee aKcnayataumu. 3a rof OHW NpeBbILLAOT MOoJo-
BWHY CTOMMOCTU cucTeMbl [50]. PaccunTbiBaloT aKCnnyaTaunoHHble 3atpaTbl
no cpopmyne [29]:

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

roe T — 3aTpaTbl Ha TONAMBO MW TEMOBYIO 3HEPruto, nonyyaemyto ot TOL;
3 — 3aTpaTbl Ha ANEKTPOSHEPIUt0; B — 0TYMCNEHNST HA BOCCTAHOBIIEHNE OCHOB-
HbIX ooHAoB; P, u P, — 3aTpaTbl HA UX KanuTasbHbIN 1 TEKYLLNA PEMOHT, a
TakXe MeXpPeMOHTHOe o6cnyXxuBaHue; 3 — 3apaboTHas nnarta ob6cnyxuBato-
Lero nepcoHana; ¥ — 3arpaTtbl Ha ynpaBneHue, TEXHUKY 6e30nacHOCTU, oxpa-
Hy TpyAa v op.

Haun6onbLuas cocTaBnsaoLas 9TMx 3aTpar NpMxoauTcsa Ha onnarty 3HEeproHo-
cuTenen.
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3.4.1. 3aTpaTbl Ha aHeproHocuTenu

Cpok 3KcnnyaTauum coBpeMeHHbIX 34aHWUN MOXeT gocturatb cTta net. [os-
TOMY MPU 3KOHOMNYECKOM COMOCTaBIEHUN SHEPrOHOCUTENEN A1 CUCTEM OTOr-
neHnd 3,D,8.HI/II2 crieqyet y4nTbiBaTb He TOJIbKO CcerogHdaLlHune Tapl/lcbbl Ha HUX, HO
W NPOrHO3MpoBaTb WM3MEHEHWE COOTHOLUEHWA Mexpay Humu. HecmoTpsa Ha
CNOXHOCTb 3aa4yu, paspaboTaHa nporpamma "OHepreTnyeckon ctparterum Yk-
panHbl Ha nepuof Ao 2030 ropga v ganbHewnwwyo nepcnekTusy” [55]. BaxHas
pornb B 3HepreTudeckom 6anaHce otsogmtcs ASC. Ve cerogHs Ha H1UX Npouns-
BoaMTCS NoYTN 50 % [24] BCEW 3EKTPOIHEPTUN U 3HAYUTENBHO MOBbLILLIAKTCA
TEMMbI NpUpocTa no cpaBHeHnto ¢ TOLL.

B cTpykType ce6ecToMMOCTM 3IEKTPO3HEPrnM TOMMMBHASA COCTaBnsoLas
pocturaet 85...90 %, 4TO HECKOMbKO Bbille, YeM B 3anafHblX CTpaHax —
60...70% [56]. OT0 03Ha4aeT, YTO MPOMOPLMN MEXAY IHEeProHoCUTENsaIMU ce-
rofHs NPMMEpPHO YCTaHOBUIUCL W ONPefensoTcs 6anaHCcoM Kak BHYTPUrOCy-
JapCTBEHHbIX, TaK Y MeXrocyAapCTBEHHbIX MHTepecoB. MNoaToMy BbIGOP nep-
CMEKTMBHbIX SHEPrOHOCUTENEN ONPenenseTcs rocynapCcTBOM.

MpocneanTb N3MeHeHWEe CTOMMOCTHbIX MPOMOPLMIA MEXAY SHEPrOHOCUTENS-
MW Ha MPOTSHXKEHUW MOCNEeAHMX 23 NeT MOXHO, Hanpumep, No mnarexkam 3a
kBaptupy. O6Lasn nnowwans — 68 M2, MNpoxwmeaeT 2 Yyen. [JoM — 9-Tn 3TaXHbIN Ha
O6onoHu B r. Kuese. TennocHabxeHne — LieHTpanM3oBaHHoe. B ksapTupe nme-
€TCA TONbKO CHETHYUK 3N1eKTpoaHeprun. CpaBHeHWe NpefcTasfieHo B Taon. 3.

Ta6nuua 3. M3meHeHre CTOMMOCTI KOMMYHarnbHbIX YCryr 3a 23 roga
CtonmocTb B Mecsil OTHOLLEHWE
Yenyra 33 IX M. 3a IX M. cToMmocTen
1981r., py6. | 2003r., rpn. | 2003/1981

Ortonnexne 2,27 66,80 29,4
[opsvee BogocHabxeHne 1,32 24,00 18,2
Bopa (cpenHee no gomy — 13,38 m*/yen.) 0,88 15,00 17,0
las 0,30 3,72 12,4
OnekTpoaHeprua (120 kBT) 4,80 18,72 3,9

B pesynbrate conocTaBneHust CTOMMOCTN KOMMYHaIbHBIX YCIyr, HECMOTpPS
Ha OTCYTCTBME B pacHeTax 0bMEHHOro Kypca, YTO He M3MEHSIET O6LLIEN 3aKOHO-
MEepPHOCTU, O4EBUAHBI CreaytoLLme BbIBOAbI:

® HanMMeHbLLee CTOMMOCTHOE M3MEHEHVe npeTepneny Tapudbl 3a 3NeKTpo-
3Hepruio;

e paHee onnara 3a 3JIeKTPOSHEPrMi0 MNpeBbillana onnarty 3a OTOoMNeHne B
4,80/2,27 = 2,11 pasa; cerogHsa Hao60pOT — CTOMMOCTb YCIyru 3a oTonse-
HWe MpeBbLILLAET ONaTy 3a 3/1eKTpo3Hepruto B 66,80/18,72 = 3,57.

Hanuune B COBpeMEHHbIX 30aHUAX NMOKBAPTUPHbIX CHETYMKOB BCEX BULOB
KOMMYHaJIbHbIX YCIYT B 3HAYUTENBHON Mepe yrnpoLlaeT ConocTaBieHne pas-
NNYHBIX CUCTEM OTOMJIEHWUS MO CTOMMOCTU 3TUX YCNyr, Aenas ux 6onee pea-

NUCTUYHBIMK. [1pn conocTaBneHnn BOASAHbLIX CUCTEM OTOMJIEHUS C ANEKTPU-
YeCKMMU criedyeT BOCMNOb30BaTbCA MPENMYLLLECTBAMMN MHOMO30HHbIX CHETHYM-
KOB y4eTa NnoTpebreHns aNeKTpO3HEPruu.

HemanoBaxHbiMm CTUMYNOM NPUMEHEeHUsA INEeKTPOIHeprun Ona akkKymyns-
LIMOHHOTO 3M1EKTPOOTOMNIEHUS U FOpsYEero BOJOCHAOXEeHN ABNAETCA BBEAeHNE
B YKpamHe OBYX- U TPEexXCTaBOYHbLIX TapuOB Ha INEKTPUYECKYIO 3HEPruIo,
AnddepeHLMpPOBaHHbIX Mo BpemMeHn cyTok. CTaeka Tapuda Kaxporo nepmo-
fa Ansa XunbiX 3aHnin onpepenseTcs NyTeM YMHOXEHWNS YCTaHOBNEHHOr O pbl-
Ho4HOro Tapuda T, Ha KoapdurumeHT [27] —

Ons ABYXCTaBO4YHOro tTapuga:
e k=0,7 c23.00 po 7.00;
e k=1,0c7.00 go 23.00;
Ans TPEXCTaBOYHOro Tapuda:
e k=0,4 c23.00 go 7.00;
e k=1,0c7.00 no 8.00, c 11.00 gno 20.00 1 ¢ 22.00 go 23.00;
e k=1,5¢8.00 go 11.00 1 ¢ 20.00 go 22.00.

MpumeHeHne TpexcTaBo4yHOro Tapuda [onycTMMO Af1A pacyeToB 3a BCHO
noTpebnsaemyto aNeKTPOdHepPrno. ITo He Bcerga yctpavBaeT notpeburtenen
CO 3HaYMTENbHbIM OHEBHbIM SNEeKTponoTpebneHnemM. [na Takux cnyvaes Hop-
MaTMBHO ONYyCTMMO OOHOBpPeMeHHOe npuMeHeHune OByX MHOIO30HHbIX CHeT-
YMKOB AN MHOFOKBapTMpHbIX (6ofiee OABYX KBapTMp) AOMOB — O6LUEro Tpex-
30HHOrO CYETHYMKA Ha OTOMMEHNE U ropsiyee BOJOCHaOXeHMe BCEX KBapTup, a
Takxe MOKBaPTUPHbIX ABYX30HHbIX CHETYMKOB AN y4eTa MnoTpebneHus oc-
TanbHOWN 3MEeKTPOOLITOBON TEXHUKMU.

Mo cToMmocTn ycnyr TennoceT 1 CTOMMOCTU 3MEKTPOIHEPruv NpeacTasns-
€TCs BO3MOXHOCTb onpefesieHns LienecoobpasHoCcTV 3aMeHbl LIeHTpanu3oBaH-
HOrO BOASIHOrO OTOMJIEHUS HA 3NEKTPUYECKoe AeLeHTpanM3oBaHHoe ANS KOH-
KPETHOW KBapTVpbl MHOrO3TaxHoro goma (1aén. 3). Onpegenum Ha Kakue
cpefHve 3a OTONWTENbHbIN NEPWUOA YAeNbHble TennonoTtepu q, BT/m?, xBatut
[eHer, 3aTpa4yMBaeMbIX B rOf, Ha BOAAHOE OTOMeHne

q- 12T, 1000 (t, —tex)
24nA KT, (t,—t,,)’

roe 12 — KoOnNM4ecTBO MeCsAUEB B rofy, OrnjladiMBaeMbiX 3a OTOMJIEHNE;
T, — CTOMMOCTb YCnyrn 3a BOASHOE OTOMMEHNe KBapTupbl, FpH./Mec.; 24 — Ko-
NMYECTBO 4acoB B CyTKax, Y; N — OTOMUTENbHbIN nepuog, aHen (ana Kueesa —
187 pgHen); A — obLias nnowaab KBaptupbl, M? 1000 — nepeBogHOM kKoadhdu-
uneHT 3 kBT B BT; kK — TapudHbINn KOIMMULMEHT HA SNEKTPOIHEPTUIO;
T, — Tapu Ha aNeKTpoaHepruto, rpH./(kBTx4); t, — pacyeTHas Temneparypa
BO34yxa B nometleHuu, °C (onst CMCTeEM HamnosnbHOro oTonneHns pasHa 18 °C);
l+— pacdeTHas TemnepaTypa HapyxHoro Bo3gyxa, °C (gns Kuesa —
MuHyc 22 °C); t, ,— cpefHsa Temnepartypa Hapy>XHoro Bo3gyxa 3a OTonuTesb-
HbI nepwog, °C (ana Knesa — muHyc 1,1 °C).
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[MepBbIN MHOXUTENb YPaBHEHWSA ONpPeaenseT No CTOMMOCTW YCIyrn LieHTpa-
NIM30BAHHOr0 BOASAHOIO OTOMJIEHUS KBapPTUPbl 3a KaneH[apHbIA rof CTOMMOCTb
OTOMNJIeHNs KBaApaTHOro MeTpa 3a OAMH Yac oTonuTenbHoOro nepuoga. Bropown
MHOXWUTEeJ1b, Ucxoaa m3 3TOM CTOMMOCTU U CTOMMOCTM QJIEKTPO3Heprnu, ycra-
HaBNMBaET SKBUBANIEHTHOE MO CTOMMOCTM BOASHOMY OTOMJIEHMIO yaeSIbHOE KO-
NIMYECTBO NOTPEONAEMON ANEKTPOIHEPTUM INEKTPOOTOMNEHNEM. T.K. Koadhdu-
LMEeHT Npeobpas3oBaHns SNEKTPUYECKON 3HEpPrMn B TEMOBYKO IHEPruo npu-
MEpHO paBeH eauHuLe, NosyYeHHoe NoTpebneHne 3NeKTPOIHEPrun Xapakre-
pu3yeT cpefdHue 3a OTOMNUTENbHbIN Nepuop YaenbHble TENSIONOTEPU KBAPTUPSI,
onfia4ymeaemMble noTpedéuTenem. TpeTun MHOXMUTENb NPUBOOUT 3TW TENSonoTe-
py, COOTBETCTBYIOLLME CpefdHeN TeMnepaType Hapy>XHOro Bo3gyxa 3a OTomnu-
TenbHbIA NEeprod, K pacHeTHbIM YCIOBUAM CUCTEMbI OTOMJIEHNS, COOTBETCTBY-
oMM TemrnepaType XONogHOW MATUOHEBKM HapyXHOro BO3gyxa. OTo paet
BO3MOXHOCTb COMOCTaB/IEHUSI MONY4YeHHbIX Pe3ynbTaToB C KOHTPOSIbHbIMU
yAenbHbIMX NoKasartensamy Tennonotepb 34aHun.

PegynbtaThl pacyetos no npuBefeHHOM hopmyne Afif HEKOTOPbIX coveTa-
HUIA MHXEHepPHOro o60pydoBaHMsa XWUNOro AoMa NpefcTaBneHbl B Tadn. 4.
CToumocTb ycnyr Ha oTonneHus B3ATa no tabn. 3, a Tapud Ha NeKTPoO3Hep-
rmio 12 kon./(kBTx4) no taén. 5. B ckobkax taén. 4 ykasaHbl 3Ha4eHUs Ons
30aHU C ras3oBbIMW NAMTamMu, rge Tapud 3a 91eKTPOIHepruw -—
15,6 kon./(kBTx4) (no Tta6n. 5).

[anbHelillee conocTaBneHne pe3ynsTaTtoB pacyeTa B NocnegHeM ctonoéue
Npou3BoAMM C YYeTOM roga MocTpoviKM paccmaTtpmsaemoro 3ganHuns (1980 r.)
MO KOHTPONbHOMY MOKa3aTento YAEenbHOro TensioBOro noToka Yyepes orpaxge-
HUA ONs Xunbix 3gaHnii q = 81 Bt/m? [57]. Ons aHanorMyHoro 3gaHms, nocTpo-
eHHoro nocne 1993 r., 3TOT nokasarteflb yMeHblUeH HopmatveoMm [48] —
g =52 B1/m?. 3peck cnepyeT Takxe OTMETUTb, YTO 34aHUS pasHbIX rOfoB Moc-
TPOVKN MMEIOT pasHble TennosalnTHele cBovicTBa. OfHako CTOMMOCTb YCnyr,
npegocTaensemMas TenyoceTaMun, yCTaHaBIMBaETCH OAUHAKOBOWM MO BCEMY rO-
poay 3a 1 M? o6LLen oTannmeaemMor nnowann 6e3 ydeta peasibHbIX TEMIOU30-
NALNOHHBIX CBOMNCTB 34aHUS B LIeSIOM 1M KBapTupbl B YHaCTHOCTK. JTO, 13-3a OT-
CYTCTBMSA Y MOAABAAIOLLEro 60MbLUMHCTBA 34aHWUIN MOKBAPTUPHbIX CHETHUKOB
y4yeTta TensoTbl, NO3BONSET KOMMYHamnbLUMKaM MaHUNynnpoBaTb CpeacTsamm
noTpebuTenel No CBOeMy YCMOTPEHWMIO. [pn HanuymMmM cucTemM aneKkTpooTonse-
HUA Takoe Ucknoyaetcs. Kpome Toro, npu COnocTaBleHUN He YYTEHbI SKOHO-
MUYECKME MpenMMyLLecTBa 3M1eKTPMUYECKOro AeLeHTPanM30BaHHOro ropsyero
BOAOCHAGXEHWS, IAe UCKIYatoTes Tennonotepu B Tpybonposodax 1 3atpartbl
3HEPrMUN Ha LUMPKYNAUMIO Bodbl. 1o cyliecTByowmMM Tapmudam ons 3gaHui 6e3
NMOKBapPTUPHBIX CHETYMKOB ropsiveit BoAbl Onnara OCYLLECTBSETCA UCXOasa U3
CpefHecyTO4YHOro pacxofa Ha ogHoro 4venoseka, pasHoro 110 n. B 1o Bpewms
kak B 80-x rogax npoLunoro cTonetus oHa He npesbiwana 50 n.[47]. A cerofHs
no eBponencknum HopMmam — pasHa 23 n.[2]!

Llenecoo6pa3HocTb 3amMeHbl BOAAHOMO LIEeHTPan1M30BaHHOro OTOMNIEHNS MHO-
rO3TaXHbIX 34AHWIA 3MEKTPUHECKUM OTOMSIEHNEM MO CIOXMBLUMECA HA CErof-
HALUHWI OeHb CTOMMOCTM KOMMYHanbHOW ycnyr B r. Kueee Takosa:

Ta6bnuua 4.
CoyeTaHve Tapud Ha aNeKTpOIHEPruo o qé,-m
VHXEHepHOro 152
6 c5m
obopynosaHusa 17018 KOB(*) K Tapmb, CTOUMOCTb, o) g
XWIoro fjoma Tapuda * 7 |kon./(kBTxu) Komn./(KBTx4) g 5 <
o
1. Cuctema
AKKYMYNIALIMOHHOTO opHo- 1,0 12,0 12,00 45
KabenbHOro 3neKTpo- o
CTaBO4YHbIN
oTonnenwus. Moksap- (1,0) (15.6) (15,60) (35)
TUPHbIE CHETHUKM — ’ ’ !
O[IHO30HHblE
2. Cuctema
aKKYMYMALVOHHOMO 07 12,0 8,40 65
KabenbHOro 3neKTpo- nByx-
oTonJieHus. nOKBap- CTaBO4YHbIN (0’7) (1 5,6) (10’92) (50)
TUPHbIE CHETHYMKM —
[ABYX30HHbIE
3. Cucrema
aKKYMYNALMOHHOTO 0.4 12,0 480 115
KabenbHOro 3NeKTpo- Tpex-
otonneHus. O6uin CTaBO4HbIN 0,4) (15.6) (6,24) (88)
CYETHMK Ha 3[aHve —
TPEX30HHbIN
4. Cuctema
aKKyMyTALMOHHOrO 0,4 12,0 [0,75x0,4 + 0,25(8/24)0,4 + 102
KkabenbHoro +0,25(11/24)1,0 +
3NIEKTPOOTOMNSIEHUS Ha +0,25(5/24)1,5]12,0 = 5,41
Tpex-
KomneHcauuo 75 % o
CTaBOYHbIN
TEennonoTepb U anek-
Tpokanopudepbl-1o- (0,4) (15,6) [0,75%0,4 + 0,25(8/24)0,4 + (78)
BOAUMKM — Ha 25 %. +0,25(11/24)1,0 +
O6LMIA CHETUMK HA + 0,25(5/24)1,5]15,6 = (7,04)
3[aH1e — TPEX30HHbIN
5. Cuctema npsimoro
KabenbLHoro 1,0 12,0 12,00 45
ofAHo-
3NEKTPOOTOMNEHNS. CTABOUHLI
[MokBapTUpHbIle cHeT- (1,0) (15,6) (15,60) (35)
YUKN — OAHO30HHbIE
6. Cuctema npsimoro
KabensLHoro vx. 0,7;1,0 12,0 [(8/24)0,7 + (16/24)1,0]12,0 = 10,80 51
BNEeKTPOOTOMNIEHUSA. CTaHBOy‘-leIVI
[MokBapTUpPHble cHeT- (0,7;1,0) (15,6) [(8/24)0,7 + (16/24)1,0]15,6 = (14,04) (39)
YUKN — OBYX30HHbIE
7 S:g;ﬁ:‘:;g”"""m 04:10;| 120 [(8/24)0,4 + (11/24)1,0 + 51
1,5 + (5/24)1,5]112,0 = 10,85
ANEKTPOOTOMNNEHUS. Tpex-
Ho:?“a"'H;:e_T“""K CTaBOHEW (0 4:1,0;|  (15,6) [(8/24)0,4 + (11/24)1,0 + (39)
i ; 1,5) + (5/24)1,5]115,6 = (14,11)
TPEX30HHbIN

® aKKYMYNSALUNOHHBbIE 3NEKTPUYECKME CUCTEMbI OTOMEHUA C TPexcTaBo4-
HbIM TapUPOM SKOHOMUYHEE BOASHLIX CUCTEM OTOMIEHMS OaXe B HeyTen-
JNIEHHbIX 3daHuaAX noctponkm 1980-x rogos. NMpu 9TOM B 3aaHMAX C SneK-
TponnnTtaMmn 3KOHOMUA OEeHEeXHbIX cpeAcTB B onnare KOMMyHaﬂbeIX yC-
nyr coctaeut 100(88 — 81)/81 = 8 %, a B 3gaHusAX C anekTponnuTamm —
100(115 — 81)/81 = 42 %;

® aKKYMYTALUNOHHbIE 3NEKTPUYECKME CUCTEMbI OTOMIEHUS C TPEXCTABOYHbIM
TapnomM 3KOHOMUYHEE BOASAHbLIX CUCTEM OTOMJSIEHUS B 30aHUAX NMOCTPON-
Kn nocne 1993-ro roga. AKOHOMUA LEHEXHbIX CPEACTB B 3AaHUNAX C ra3o-
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BbIMM nanTamm — 100(88 — 52)/52 = 69 %, a B 3aaHUSAX C ANeKTponaMTamm
—100(115 — 52)/52 = 121 %;

® aKKYMYNALMOHHBbIE 3NEKTPUYECKME CUCTEMbI OTOMJSIEHUSA C OBYXCTaBOM-
HbIM TapnoM COMOCTaBUMbI C BOASHBIMW CMCTEMAMM OTOMSIEHMA B 3aa-
HUSIX NOCTpoVikM nocne 1993-ro roga. SKOHOMUS OEHEXHbIX cpeacTs B
30aHusx ¢ anekTponnutamm — 100(65 — 52)/52 = 25 %. B 3paHusx ¢ raso-
BbIMW MANTaMW CPaBHMBAEMbIE BAPUAHTbI CUCTEM OTOMJIEHUSA PaBHO3KO-
HOMMYHbI. YBenu4yerve onnatbl Ha 100(52 — 50)/52 = 4 % BNOSIHE KOMMEH-
CUPYETCA 9KOHOMMEN 3a CHET CHWXKXEHWA TEMONOTEPb B yAANAEMOM BEH-
TUMAUMOHHOM BO3ayxe (CMm. n. 3.2.3);

® aKKYMYSSLWNOHHbIE 3IEKTPUYECKME CUCTEMBI OTOMSIEHMS C O4HOCTABOYHbIM
TapMdoM CTaHOBATCH PABHOSKOHOMUYHbIMU C BOASAHLIMU CUCTEMAMU B [0-
NMOSTHUTENBHO TEMNJI03aLUULLIEHHBIX COBPEMEHHbIX 3AaHMAX;

® aKKYMYNALMOHHbIE SMTEKTPUYECKNE CUCTEMbI OTOMJIEHNS HA KOMMEHCALMIO
75 % TennonoTepb M SMEKTPOKanopmngepbl-4OBOAYMKM HA KOMMEHCALMIO
25 % TennonoTepb, onfadnBaemMble Nno TPexcTaBo4YHOMY Tapudy, SKOHO-
MUYHEee BOASIHbIX CUCTEM OTOMSIEHUS B 3AaHUSAX NOCTPOMKK nocne 1993 r.
OKOHOMMS CPEACTB B 34aHUSAX C ra30BbIMU MAUTAMM OCHALLIEHHbIX ra3o-
BbIMW nantammn Ha — 100(78 — 52)/52 = 50 %, a C sneKTponImMTaMm — Ha
100(102 — 52)/52 = 96 %;

® 3NIEKTPUYECKNE CUCTEMbI OTOMMEHNA NPSMOro AENCTBUA C OQHOCTABOYHbIM
TapMgoM paBHOSKOHOMMUYHbLI C BOAAHbIMW CUCTEMaMWN B OOMONHUTESNBHO
Tenno3awuLLEeHHbIX COBPEMEHHbIX 30aHUSX;

® MIEKTPUYECKME CUCTEMbI OTOMMEHUs NPSMOro AEeNcTBUSA C OBYX- MO0
TPEXCTaBOYHbIM TapuOM PaABHOIKOHOMMYHBLI C BOLAHBIMU CUCTEMAMM
OTOMMIEHMSA B 30aHUAX NOCcTporku nocne 1993-ro r., OCHaLEHHbIX 3MneK-
Tponnutamun. PacxoxaeHue B onnarte — 100(52 — 51)/52 = 2 %;

® 3MIEKTPUYECKME CUCTEMbI OTOMMEHUS NPSAMOro OencTBua € ABYX- NM60
TPEXCTaBOYHbIM TapudOM PaBHOIKOHOMUYHbI C BOASAHLIMU CUCTEMaMn B
OOMOMHUTENBHO TEeno3alUMLLEHHbIX COBPEMEHHbIX 34aHUAX, OCHALLEeH-
HbIX Fra30BbIMU MAUTaAMW.

[aHHble BbIBOAbI OCYLLECTBIEHbI IULLIL NO CTOMMOCTK yCnyr 6e3 y4eTa [o-
NOMHUTENbHbLIX (PaKTOPOB SKOHOMWW SHEPropecypcoB, PACCMOTPEHHbIX B
n. 3.2.1...3.2.3. Ho paxe B 3TOM cfny4ae O4eBULHbI S3KOHOMUYECKNE NPenMy-
LecTBa 3MeKTPUYECKNX CUCTEM OTOMSIEHUS MO CPaBHEHMUIO C BOAAHLIMU. Kpo-
Me, TOro, Ka4ecTBO NpefocTaBnseMoro komgopTra cMcTemMamMu 3N1eKTPOOTONM-
neHuns Bbiwe. B pacyeTax npyHMManach TemnepaTtypa BHYTPEHHEro Bo3gyxa
18 °C, cooTBeTCTBYIOLLAA ONTUMASIbHBIM CaHUTAPHO-TUIMEHNYECKMM YCIOBU-
AM NpuY HaNoNIbHOM 3/1IeKTpooToneHn, a Nnpn BoadHOM OTOMNIEHNN pagnaTto-
pamMu — OonycTuMbIM. PacyeTbl BbINOSIHEHbI TakXe MO MakCUMalbHbIM Tapu-
ham Ha anekTposHepruo. pu MeHbLUMX Tapudax, npeacTaBfieHHbIX B
Ta6n. 5 [58; 59], o6nacte 3KOHOMUYHOCTU 3NIEKTPOOTOMNSIEHMSA BO3pacTaeT.

Ta6nuua 5. Tapuddbl Ha 3MEKTPO3HEPrunto
Kareropusi notpebutenew Tapudp T,
kon./ KBTx4
1. Hacenenue 15,6
1.1. HaceneHnue, npoxusatoLlee B CENbCKON MECTHOCTU 14,4
1.2. HaceneHve, npoxwuBailwee B goMax 060pyAOBaHHbIX 3MeKTponnuTammu 120
(B T.4. B CENBCKON MECTHOCTW) ’
2. HaceneHHble NyHKTbI 15,1
2.1. HaceneHHble NyHKTbl B CENbCKON MECTHOCTU 13,9
2.2. HaceneHHble NyHKTbI C [OMaMu, 060pyAOBaHHbLIMK 3NEKTpOonIUTamm 15
(B T.4. B CENBLCKON MECTHOCTW) ’

[na 3panHvii, HaxopsawWwmxesa 3a npefenaMmm TeppuTopun oxeata TeMnoceTs-
MM, HO PacCMOSTIOXKEHHHbIX B 30HE AENCTBUSA ra30BbIX CETEN, BbIOOP SHEPrOHOCU-
Tens OCyLLEeCTBAAT HA OCHOBAHUM COMOCTAaBIIEHNSA CUCTEM MHXEHEPHOIO 060-
pyooBaHWs 30aHWA Ha 31ekTpu4ecTBe U Ha rade. Tapudbl Ha ra3 NpUBEAEHbI B
Tao6n. 6 [60].

Ta6nuua 6. Tapwudpbl Ha NPUPOAHBIN rad AN ObITOBLIX HYX[, HACEeNneHns
CToMMOCTb,
Y4yeT rasonotpebneHuns A
Komn./m
[a30BbIMY CHETHMKAMU 17,5
Mo HopmaMm razonoTpe6aeHus (Mpu OTCYTCTBMM Fra30BbIX CHETHUKOB) 19,0

ConocTaBneHue 3atpart Ha 3HEPrOHOCUTENN TOMbKO MO UX CTOMMOCTY U Ten-
NOTBOPHOM CMOCOBHOCTU SIBMSETCA BECbMa YMNPOLLEHHbIM MOAX0A0M, TaK Kak
He NPUHMMAIOTCA BO BHUMaHWe 3HeprodddeKTUBHOCTb CUCTEM U TpaHCdOp-
MauMn OQHOro BMAa SHEpPrum B Apyron. ViHorga y4mTbiBatoT Nl CpegHerogo-
BOM KOS(MPULMEHT MONE3HOr0 AENCTBUSA UCTOYHMKA TEMnOTbl, KOTOPbIN Ans
KOT/I0B Ha yrne nmbo rasde paseH — 0,8, a npu anekTpooTonneHun — 1 [8]. B oTe-
YECTBEHHOM NPaKTUKE IKOHOMUYECKMX pacHeToB [29] AONONHUTENBHO y4MTbIBa-
0T MOTEPU SHEPTUM HA HETOYHOCTb PErYNMPOBAHUS TENIOOTAAYN OTOMUTESbHbBIX
npuéopoB (5 %) 1 noTepn TennoTbl HapYXHbIMK Ternonposogamu (15...20 %).
Havnbonee KOMMNEKCHbIN HA CErOQHALLHUA AeHb NOAX04 AJ1 9KOHOMUYECKOro
COMOCTaBIEHNSA CUCTEM C ONpefeneHneM dHeprosaTpar Ha BCex atanax npeo6-
pas3oBaHus NEPBUYHOM SHEPTMM B TEMJIOBYIO SHEPIUIO NPEACTABNEH B HOPMATU-
Be [2]. Mpn 3TOM cUCTEeMbl OTOMMEHMA paccMaTpuBalOTCA B COBOKYMHOCTM C
CMCTEMaMW ropsivero BOAOCHAGXEHWUA WM BEHTUNAUMM, C YHETOM OCHOBHbIX
KOHCTPYKTMBHbIX 0CO6EeHHOCTEN (NoapobHee cMm. B N.p. 3.7).

B ocHoBy HopMaTuBa [2] nofnoxeHbl 3aTpaTtbl NEPBUYHON SHEPTUM Ha NPeot-
pa3oBaHue TEMOTBOPHOM CMNOCOBHOCTM TOMMNMBA B KOHEYHbIV BUA 3HEPIrU B BU-
[e TennoTbl UK ANeKTpMYecTBa. Ha eBponenckmx TEMNOBbIX ANEKTPOCTaHUMAX
KO3(PhMLIMEHT 3aTpaTt NEPBUYHON SHEPrMKN O18 rasda nmMobo yrns NPUHAT paBHbIM
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1,1, a anekTpoaHeprun — 3,0. CooTHoweHne 3,0/1,1 = 2,73 HECKONbKO BbILLIE
cpedHero nokasarens 3atpart YCIOBHOrO TOMMMBA Ha OTMYCK 3NEKTPO3HEPrum
no YkpauHe, paBHoro 2,3, n no KneesaHepro — 2,6 [24]. 3TOT KOS PULIMEHT MNO-
Ka3blBaeT BO CKOJIbKO pa3 MeHbLle HeO6XO):|,VIMO CXe4b TonnmeBa ans noJsiydeHusa
TENNIOBON 3HEPTMX MO OTHOLLEHWIO K CXUraeMomy TOMMBY A1 NONy4YeHus
3aneKkTpoaHeprun. OgHaKo Takon Noaxon OPYEHTUPOBAH Ha CTPaHbl C OCHOBHbIM
NPOV3BOACTBOM 3MIEKTPOIHEPI MM Ha TEMMNOBbIX 3NEKTPOocTaHumsAX. [Ansa YkpavHbl
OH He Y4YMUTbIBAET JOM0 U CE6ECTOMMOCTb ANEKTPOIHEPTUN, BbIPAGOTLIBAEMYIO
aTOMHbIMM CTaHUMsAMU. B aHepreTuyeckom 6anaHce YkpauHbl 3Ta Jonsa cocTas-
nset npumepHo 50 %, a cebecTommocTb npom3soacTea 1 KBTx4 anekTposHep-
1 NPMMEPHO B OBa pa3a HWXe, YeM Ha TEMNJIoBbIX 3MEKTPOCTaHLmAX [24].

Ecnun npumeHnts metoauky [2] ana YkpawHel, TO Ans 060Co61eHHOM Tenso-
3MEKTPOCTaHLUUM criegyeT BBOAUTL MOMPaBoYHbIn koadduumenT 2,3/2,73 = 0,84.
[ns eguHon aHeprocucTemsl, oobeguHsatowern TOL n ASC, HeO6XOOUMO YUUTbI-
BaTb OOMN0 AOEPHON SHEPreTUKM (KoaddunumeHT — 0,5) n OTHOCUTENbHYIO AeLLle-
BU3HY €€ 3neKTpoaHeprum (KoadduumneHt — 2). Torga nonpaBoyHbIn KO3hu-
umeHT — (0,5%2,3/1 + 0,5%2,3/2)/2,73 = 0,63.

MogpobHee conocTasneHne 3aTpaT NEPBUYHON 3HEPIM MPU CPaBHEHWUM Bapw-
AHTOB MPOEKTHbIX PELLEHWI MO HOPMATUBY [2] C YHETOM SHEPreTUHECKUX YCITOBUIA
YKpaunHbl ocyLlecTBneHo B n.p. 3.7 1 3.8. MNpn 3TOM CMCTEMbI OTONNEHNUs paccmart-
pvBaloTCA COBOKYMHO C CUCTEMaMM ropsivero BOGOCHAOXEHUS 1 BEHTUNALWN.

o cywecTByOLWMM TapughaMm Ha KOMMYHaJIbHbIE YCIYru C y4eTOM MHO-
rocTaBoYHbIX TapUGhoB HA INIEKTPOIHEPTUIO INEKTPUYECKUE KabeslbHbie
CUCTEMbI OTOMJIEHNA BOJIHE KOHKYPEHTOCNOCO6HbI C BOASHbIMU CUCTE-
Mamu oTonsieHusi, a B COBPEMEHHbIX 3[aHUSIX AaXKe UMEIT CYLEeCTBEH-
Hble NpeuMyLYecTBa B OrnaTe KOMMYHaslbHbIX YCJyr 3a OTOMJ/IEHNE.

CpaBHeHue 3aTpaT Ha 3HEeProHOCUTEN M0 UX CTOUMOCTHU 1 TeNnJionoTe-
pAM 3[aHnsA, 63 KOMIJIEKCHOIro paccMoTPeHusl 3ghgheKTUBHOCTU CUCTe-
MbI oTonneHns, 3aghgheKTUBHOCTN Npeobpa3oBaHNs NepBUYHON IHEPrUn B
TEn/IoByI0 3Hepruto, 6e3 B3auMOBIIUSIHUSI BCEX UHXXKEHEPHbIX CUCTEM 34a-
HUS... IBNIeTCS BecbMa ynpoLyeHHbIM. O4HaKo Nno3BosisieT noTpebuTteso
OLLYTUTb peasibHyl0 3KOHOMUIO CPEACTB B ON/iaTe KOMMYHaslbHbIX YCIYT.

3.4.2. 3aTpaTthbl Ha TEKYLYUI U KanuTaibHbIA PEMOHT

OT4MUCNEeHUs Ha NMoSIHOe BOCCTaHOBEHMe BOOAHbLIX N 3NTEKTPUHECKNX CUCTEM
OTOMJIEHMS NPY CPaBHEHMM HE yunTbIBatoT. [MOCKOMbKY UX CPOK CNY>XObl NPEBbI-
waet 30 net. MNMpu 3TOM cYMTAETCH, YTO OO MOMEHTA 3aMeHbl OTCIY>XMBLLETO
060pynoBaHNs MO0 CUCTEMbI 3T OTHUCIIEHUS B TEYEHNE OJIMTENBHOMO Nepmo-
[a pacxo4ytoTecs Ha Apyrne Hy>XAbl, MPUHOCS NPUOLIb, KOTOpasi MOXET NPEBbI-
CUTb Heob6XxoaMMble 3aTpaTbl [29].

3arpatbl Ha PeMOHTbI U 0OCYXXMBaHNE CUCTEM OTOMMEHNS 3a BECb NEPUOL,
3KCNyaTauum Xunbix U rpaXXaaHCKMX 34aHuiA Npy ConocTaBieHMN BapuaHToB
MPOEKTHbIX PELUEHMI Ha CTaAMM TEXHUYECKOro NpoeKkTa, MPMHUMALOT No ycpea-
HEeHHbIM nokaaarensam [29]:

® [1711 CUCTEM BO3[YLUHOrO OTOMMEHUSA — 8 Y% CTOMMOCTU CUCTEMBI;

e 111 CUCTEM BOAAHOr0 OTOMNSIEeHUs ¢ pagmaTtopaMmm — 6 % CTOMMOCTU CUC-
TeMbl (M3 HUX 2 Y% Ha KanuTanbHbIN U 4 % Ha TEeKYLUUA peMOHTbI [52]);

e 1119 KOTNIOB — 5 % CTOUMOCTMU KOTENbHWU;

® 1115 CUCTEM OTOMNEHUSA C HaNOMbHbLIMW NGO APYrMMWN OTONUTENBHBLIMK Na-
HensaMn — 4 % cToUMoCTU cucTembl (M3 HUX 1,5 % Ha KanuTanbHbIA N 2 %
Ha TEKYLLMI PpeMOHTbI [52]).

ConocTtaBneHve NpuBeLEHHbIX PE3yNbTaTOB NOKa3bIBAET, YTO AfIEKTPUYEC-
Kne KabenbHble cucTeMbl TPebytoT B 6/4 = 1,5 pa3a MeHbLUe 3aTpar Ha Teky-
WWA 1N KanuTanbHbI PEMOHTbLI, YHEM CUCTEMbI BOOAHOro oTonneHusa. Kpome
TOro, ycTpaHseTcss Heob6XoAMMOCTb B OOCMYXMBAHWUM KOTEfbHW, ra3oBoro
060pyA0OBaHUA U CUCTEM.

TexHun4eckoe 06CnyXnBaHne 3gaHnmn BKNOYaeT paboTbl MO KOHTPOSTHO TEXHU-
YeCKOro COCTOsHMSA, NoaaepXXaHns paboTocnoco6HOCTN UM UCMPABHOCTH, Ha-
napke v perynupoBke, NoAroTOBKE K CE30HHOM aKCnnyaTtauum cuctemslt... KoH-
TPONb TEeXHU4YeCKOro COCTOAHUA CUCTEM OCYLLEeCTBNAT nyTemM npoBeneHuns
NaHOBbIX U HEMaHOBbIX OCMOTPOB. KONMYecTBO OCMOTPOB — Kak MUHUMYM
OOMH pa3 OCEHbI0 NPV MNOAroTOBKE K oTonuTensHoMy nepuogy. OgHako o6opy-
JOBaHMe BOLSAHbIX CUCTEM OTOMMEHMS M ra3omucnonbaylollee obopynoBaHve
TpebytoT JONONHUTENBbHBLIX OCMOTPOB, KOTOPbIE B KOHEYHOM UTOre OTPaXKarTCH
B 9KOHOMMYeCKux 3aTpartax. ConocTtaBneHve NepmognyHOCTM NPOBELEHMUS OC-
MOTPOB pasfin4HbIX CUCTEM NpeacTaBneHo B Tabn. 7 [51].

Ta6nv|u.a 7. rlepI/lO)J,I/I‘-IHOCTb OCMOTPOB 3JIEMEHTOB NHXEHEePHbIX CUCTEM
30aHUM N OOBLEKTOB
Mepvioany-
OnemeHTbl UHXEHEPHBIX CUCTEM HOCTb Mpumeyanus
OCMOTPOB, MeC.
1. Ma3oxofbl OT KOT/IOB M ra3oBbIX BOJOHArpesarenem 3 -
2. BEHTUNALUMOHHbIE KaHasbl B MOMELLLEHUSAX C ra3oBbiMU 3 -
npuéopamu
3. CuCTEMbI LeHTpasTbHOro OTOMNIEHUS:

e B KBapTMpax M OCHOBHbIX (PYHKLMOHASbHbIX MOMe- 3..6 OcmoTp npoBoaunTCst
LLIEHNAX OGBLEKTOB KOMMYHAaNbHOrO M CcouuasnbHo- B OTOMNUTENbHbIN
KYNbTYPHOro HasHa4YeHus nepuog

* Ha Yeppakax, B noasanax (noanonbsx) 2 -

® Ha fecTHuuax 2 -

4. Tennosble BBOAbI, KOT/bI M KOTENbHOE 060pyAOBaHNe 2 -

5. OneKkTpoo6opynoBaHue:
® CKpbITas 3NeKTPONPOBOAKa;
® KYXOHHbIe MnTbl

6. BEHTUNALUMOHHbIE KaHasbl
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3aTpaTbl Ha 3apaGoTHYO MraTy nepcoHana U OTYUCNEHUS Ha yrpaBrieHue,
TEXHUKY 6e30MacHOCTH, OXpaHy TPyAa U Ap. HanpsiMyto 3aBUCST OT KONMYecTBa
CUCTEM W MEpPUOAMYHOCTU KX 06CnyXuBaHus. pu MCNonb3oBaHUM EAMHOro
3HEepProHOCUTENS — 3NIEKTPOIHEPI N — YCTPaHSAIOTCA 3aTpaThbl Ha 06CyXMBaHe
TEnoBbIX CETei, KOTEeNbHOro 060PYA0OBaHNUS, Fa30BbIX CeTei U 060pyLoBaHMs,
[bIMOBbIX Fa30X0[0B; YMEHbLUAKTCS 3aTpaThl HA 06CIY>XUBaHWE BEHTUSILIMOH-
HbIX KaHaJloB; yNpoLLaeTcs y4eT NnoTpebrneHnst SHepropecypcoB.

3atpatbl Ha TeKyLM N KanuTasbHbIi PEeMOHT, 3apabOoTHyI nnary
nepcoHana M OTYUCNIEHUS] HaA ynpaBJieHUe... MPU UCOJIb30BaHUN
A/IeKTPUYECKNX KabesibHbIX cuctem ortorsieHunss B 1,5 pasza Huxe, d4em
A151 BOASIHbIX CUCTEM C paguaropamm.

Mpn eanHOM 3HeproHocuTesie — 3/1IeKTPUYECTBE — 3HAYUTEJIbHO
YMeHbLUaloTC JIN60 YCTpaHsATCS 3aTtpaTtbl Ha pApyrue Ccuctembl
UHXXeHepHOro o6opynoBaHNs 3[aHus.

3.5. dkcnnyaTauMoHHas HafleXXHOCTb CUCTEM
oTonneHus

HagexxHOoCTb — coxpaHeHne BO BPEMEHW 3KCMyaTauMOHHbIX KA4eCcTB cucTe-
Mbl B LlESTOM W/N ee 3N1IEMEHTOB B YaCTHOCTU. C 3KOHOMNYECKOM TOYKM 3pEHNs
OHa OMNpefenseTcs OTKIIOHEHMEM NPSAMbIX PaKTUYECKMX 3aTpaT Ha CUCTeMy OT
NX pacHeTHbIX BENMUYNH. B TOXe Bpems, CyLLIeCTBYIOT 1 KOCBEHHbIE 3aTpaThl, KO-
TOpPble 3a4acCTyl0 3Ha4YUTEeNbHO NpeBbILLakT NpsAMble 3aTpaTbl. OHK cBsi3aHbl C
NVKBMAALME NOCNEACTBUN, BbI3BaHHbIX HEHAAEXHOCTbIO CUCTEMbI — [OMOSNHU-
TenbHbIMM 3aTpaTaMu Ha PEMOHTbI MOMELLEHWUA U BOCCTAHOBNEHME MaTepu-
anbHbIX LIEHHOCTEN MpW pasrepMeTu3aunmn BoAsHbIX CUCTEM; HA NMKBUAALIMIO
NoXapoB ¥ NOCNEACTBUIA B3PbIBOB MPU UCMONb30BaHNN ra30BbiX CUCTEM. ..

OueHnBaloT HafeXHOCTb CUCTEM OTOMJIEHUS U ee 3NIEMEHTOB BEPOATHOC-
Tbio 6€30TKa3HOW paboTbl P B TeYeHue 3afaHHOro BpeMEHU SKCnyataunm X.
BbipaxaloT ee B JONSX eQUHULEI.

OnpepensoT HageXHOCTb CUCTEMbI MO HAAEXHOCTU COCTaBMAOLIMX 3Me-
MeHTOB. [pn napannenbHOM BKAKYEHUU N 3NIEMEHTOB C OOVMHAKOBOW Hapex-
HOCTbIO P,(x) O6LLYyI0 HaIeXXHOCTb CUCTEMbI ONpeaensatoT no dopmyne [29]:

P(x)=1-[1-P(x)]",
MpU NOCNefoBaTeNIbHOM BKIIOHEHUM 3/IEMEHTOB CUCTEMbI —

P(x) = P(X)P5(x)... P,(x).

[ns conoctaBneHnsi CUCTEM OTOMJIEHNS MO HAOEXHOCTU COCTABNAOT CXEMbI
B3aWMHOIO PacnofioXXeHUst UX 060PYAOBaHWS, UCKIIOYas CBA3YIOLLME 3N1eMeH-
Tbl U3 HEMOABWXXHbIX COCTaBMIAOLLMX, — TPYOONPOBOAbI, HarpesarLlme srnek-
Tpokabenu, oTonuTenbHbIE NPUOOPBI... Y ABYXTPYOHbLIX CUCTEM BOASAHOIO OTOM-
NEHNA C LeHTpanM30oBaHHbIM TEMOCHAGXEHNEM CXema Mo XOAYy OBWXEHUA Ten-
NoHOCUTENA NPUMEPHO criegytoLlas (MoKBapTMpHasa ABYXTPyOHas cxema):

o OTK/THOHAIOLLIMIA KNanaH Ha BXOAE B 3faHVe —> PErynsaTop AaBfeHus — Ten-
loMep —> PerynaTop TemnepaTtypbl —> HaCOC —> PErynvpyloLLIMin BEHTUIb
CMCTeMbl — OTKIYatoLLMe KnanaHbl CTOSKOB (MapannensHo) — OTKMoYa-
foLLMe KnanaHbl KBapTup (mapannenibHo) — rops4eBofdHble CHETYMKM (Na-
pannenbHO) — TEPMOPErynaTopbl (MapannenbHo) — perynaTopbl nepena-
Ja faBneHus NnMbo perynupyroLLme BEHTUNN (NapanfenbHo) — OTKIIoYako-
LMe KnanaHbl CTOSKOB (napanienibHo) — OTKIIHaoLLMIA KnanaH CUCTEMBI
— OTKJIIOYAIOLLMI KNanaH Ha BbIXOfe U3 3OaHus.

CucteMbl kabenbHOro QNEKTPOOTONNEHNA NMEOT NPUMEPHO TaKyHo CxeMy:

e aBTOMAT 3aLLMThl OTKIIIOYEHMSA Ha BXOJE B 34aHWe — aBTOMar Ha BXOAE B
KBapTUPy —> CHETHYMK — aBTOMAT 3aLLMTHOro OTKIHOYEHUs (mapannenbHo)
—> pene ToKa yTeyku (napanfenbHo) — TEPMOPErynaTopbl (napansensHo)
— MarHuTHbIN NyckaTenb (napanfensHo).

Mpn napannenbHOM MOOKMOHYEHUWN 3NIEMEHTOB HaOEeXHOCTb 3BEHa B pac-
CMOTPEHHOW LIeNu NOAKIIOYEHUS CTPEMUTCS K eanHuLe. Takme 3BEHbS UCKIIO-
YalT U3 paccMoTpeHus, ynpowias cxemy. Ho, B nobomM criyyae KonmyecTBo
nocnepoBaTenbHbIX 3BEHLEB Y AMEKTPUYECKMX KabemnbHbIX CUCTEM OTOMSIEHUS
3HAYUTENBHO MEHbLLIE, YTO NMPUBOAMUT K YBENMYEHUIO X HAAEXHOCTW. [na cos-
PEMEHHOM CUCTEMbI OTOMMEHUs, HanpuMmep, No HopmaTuey [61] HaOEeXHOCTb
OOMKHa 6bITb He Huxe 0,92. MNpuHMMas Taky HageXHOCTb ANs AeueHTpanu-
30BaHHbIX CUCTEM KabenbHOro 3NeKTPOOTOMNIEHNS KaXKAOW KBapTupbl (Mome-
LeHns), obLas HafeXHOCTb ANEKTPOOTOMNSIEHNS 3[aHWsA, COCTOSLLEro BCEro
n1LWb 13 ABYyX KBapTUp (NomeLleHunn), yxe 6ygeT pasHa 0,98. Bo MHOrokeap-
TUPHOM 34aHUN C TaKUMU CUCTEMAMU HALAEXHOCTb NpuMepHo paBHa 1,0. Takum
06pa3oM, pasHuua B HAAEXHOCTU OTOMMEHUS 34aHUN BOASHLIMU U 3M1EKTPU-
Yeckumm cuctemamm gocturaet 100(1,0 — 0,92) = 8 %.

Anek TpHU4YecKkmne cucTtemMbl OTOIJIeHUs1 obecrne4YnBaroT MoBbILLEHNE HafeX-
HOCTHM OTornJIeHus1 34aHUN Mo CpaBHeHWIO C BOASIHbIMU CUCTeMaMnN Ha 8 %.
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3.6. AKonorn4yecKkue noKasaresiu CUCTeM OTOINJIeHUs

CoBpeMeHHble akLUeHTbl B OLEeHKE MOBCEOHEBHOMO BIUAHUA BPefHbIX Be-
LLEeCTB Ha OpraHvM3M 4enioBeka CMeLLalTcs BO BHYTPb Cpefbl ero obutaHus.
MpoBeneHHble 06cnenoBaHna B ropofax v npuropogax CLUA gBymsa gecatka-
MU 1ccnefoBaTenbCKuX opraHnsaumi [63] nokasanu, 4To HaubosbLLWIA KOHTaKT
YerioBeKa C BpeHbIMU BeLLleCTBaMmn NMPOUCXOAMT B MOMELLLEHNN, B KOTOPOM OH
npoxuBaeT. NpuyemM NpUYMHON 3a4acTy0 CTAHOBUTCH HEOCO3HaHHas naryo6-
HOCTb Bbl6Opa NMyTU XXN3HEQEATENbHOCTN N 06yCcTporcTBa ObiTa. [Jons KoHTak-
Ta C HEKOTOPbIMU BeLLecTBamMu B 6bITy gocTuraet 79 %. B To Bpems Kak Bnus-
HMe 3TMX BEeLLUeCTB OT HambOonbLUMX UCTOYHUKOB BbIOGPOCOB (aBTOMOOWUIEN U
NPOMBbILLIEHHOCTW) OLEHMBAETCA COOTBETCTBEHHO B 18 % 1 3 %.

[Mpwn obycTporicTee 6biTa crnepyeT Aenarb BbI6OP C OCO3HAHMEM €ro nocnefc-
TBUI, B TOM HYUCAI€ MU CUCTEM OTOMMNEHUA C KOTNamu, CXWrarommmn TOnameo.
VccnepoBaHune 3arpssHeHnst BO3dyxa B KBapTmpax 3aukcrposano npesbiLle-
HVe OONYyCTUMbIX KOHLEHTPaLMA N0 CEMU TOKCUYHbIM OPraHnYecKum coepmHe-
HUAM — MOSNIULUMKITMYECKMM apomMaTuyeckuM yrresogopoam, obpasyolmmcs
NpY HEMOSTHOM CropaHnM TOMMBA B KYXOHHbIX NAMTax 1 6bITOBbIX reHepaTopax
TennoTbl. 3TN BELLECTBA BbI3bIBAIOT PaK Y XXMBOTHbIX, U, K&K CHATAIOT, CNOCO6C-
TBYIOT paky y nmogen. Kpome Toro, o6pasyercs yrapHbiin ras. Jaxe HebonbLioe
€ro KonM4ecTBo n36aBnseT KPoBb OT KMCIopoaa, YTo 0co60 onacHo ansa noaen
C cepfeyHbIMM 3a6oneBaHvaMn 1 feTen B Bo3pacTte ot 6 o 10 net. A npucyTtc-
TBYIOLLMIA B MPOAYKTaX CropaHus AMOKCUA as3oTa 3aTpyaHsaeT AbIXxaHue.

[Mopo6Hble nccnepoBaHnsa nNposefeHsl Takxke B YkpauHe MNMontaBCckum Tex-
HUYECKUM yHMBepcuTeToM [64]. YCTaHOBMEHO, YTO B LeSIOM ra3oBble NAuThbl
COOTBETCTBYIOT HOpMaTmeaM — K.M.4. He MeHee 59 %. OgHako, Npy yMeHbLLe-
HUW TEMNSIOBOM MOLLHOCTM MnnTbl Ha 20...25 % HabntogaeTcsi pe3Koe nosblLLe-
HWe yrapHoro rasa, npv 3TOM MNOSIBNSAETCH KaHLEepOreHHble BellecTsa — op-
Manbaerng v Tsxkenole yrnesofopoabl. YBenmunBaeTcs KOHUEHTpauns Quok-
cupa a3oTa, KOTOpbI Mo TOKCUYHOCTU B 60 pas npesbiwaeT yrapHbii ras. Ho,
JaxKe rnpu nacrnopTHbIX YCOBUSX 3KcnyaTaumm B TedeHne 15...20 MuH pabo-
Tbl FA30BOW MMUTbl KOHLEHTpPauUMa BpefHbIX BELLECTB Ha KyxHe pocTuraer
85...90 % HOpMaTMBHOWM BENMNYMHDI.

OpvH 13 nyTer yny4LeHns Bo3gyxa B MOMELLEHUAX C ra3oBbIiMU Npuéopamm —
yBenuyeHne obbema yaansemMoro Bosfyxa npumepHo B 5 pas, OTHOCUTENLHO
HOPMAaTVBHOW BENWYMHbI (Hanpumep, no [61] ANa 2NeKTPonauMT OH cocTaBnseT
60 M%4, gNa ra3oBbIX YeTbIPEXKOH(OPOUHBIX MAnT — 120 M%/4, a no [42] — cooT-
BETCTBEHHO 60 M*/4 1 90 M%4). [Npn 3TOM BO CTONBKO Xe yBenuyaTcs Tensaono-
Tepu C ypansemMbiM BEHTUNALMOHHBIM BO3OYXOM, YTO ClegyeT y4uTbiBaTb Npu
COMOCTaBNEHMM NMOMELLEHUI C ra3oBbiMU NAUTAMWU U BOOSAHbIM OTOMNSIEHNEM C
NOMELLEHUAMW NPU MOMHON 3neKkTpudmKkaummn 6bita. 3gecb cnegyet 0cobo oT-
METUTb, YTO Jaxe Mpu yBennyeHnn o6LEMOB yaansemMoro sosgyxa 13 rnometLe-
HUI C UCTOYHWKAMW FOPEHNS HE MPOUCXOAUT MOMHOrO YCTPAHEHWS 3arpa3HSALo-
LWmx BellecTB. Bo nepBbix, BCNeAcTBue TypOyneHTHOro rnepeHoca Hemanas
4acTb 3arps3HALLMX BELLECTB ApendyeT NPOTVBOMNONOXHO HanpasneHuio ABu-

XeHus ygansemoro Bosgyxa [65]. Bo BTOpbIX, BbibpacbiBaeMble 6€3 O4YNCTKM
BOMM3N 30aHMA BELLEeCTBa 3a CHET UHAUIBTpaumumM nonagatot o6paTtHO B NoMe-
weHuns. Cnoco6CTBYHOT 3TOMY 30HbI a3POANHAMMNYECKON TEHN, 06pasyroLLmecs ¢
3aBETPEHHOM CTOPOHbI 3aaHnn (puc. 4). BuxpeBble CTPYKTYpPbl B HUX NEPEHOCAT
BpefHble BELLECTBA OT UCTOYHMKOB BbIGPOCOB K (hopToHKaMm, 6ankoHam. ..

Betep
 —

Puc. 4. O6pa3oBaHiie BETPOBOIA TEHN Y CMEXHbIX 3aaHuii [66]

OKonormnyeckume pacyetbl [67] 3arps3HeEHUss NPUIEMHOro cfios atMocdepbl
B MUKpOpanoHe C KOTeNbHEN, KPbILLHbIMA KOTENbHAMU U MHAMBUAOYabHbIMU
KoTnamMu BefyLLMX MUPOBbLIX MPON3BOAUTENEN NPUBOAAT K HeyTelUTEeNbHbIM
pesynstaram. Npu 9TOM BOBCE He yTellaeT TOT (PakT, YTO UCMONb3YITCH KOT-
Nbl C BbICOKMM K.N.4. Begb B npu3emMHOM crnoe atmocdepsl Npu geueHTpanu-
30BaHHOM TEMNSIOCHAGXXEHNM ra30BbIMM KOT/IaMU COAEpPXaHne OKUCNoB as3oTa
npesblilLaeT Ha 25 % npepaesnibHO-[ONyCTUMYIO KOHLUEeHTpaumio. C yBennyeHu-
€M BbICOTbI 3arps3HeHne Bo3ayxa pes3ko yBenMynsaeTcs, npesbillas HopMy B
2,5 pasa yxe Ha ypoBHe BTOporo ataxa. OCHOBHOW MPUYMHON 3TOMY SABNSAIOT-
CSl CJIOXHbIE YCNOBUA paccenBaHnsa BpedHbIX BELLECTB B MPU3EMHOM CIloe npu
HanM4nm NocTpoek, [epeBLEB...

PacceunBanve BpefgHbIX BelecTB B aTMocdepe OCYLLECTBAETCA yBenmye-
HMEM BbICOTbI YCTbSl BbIOPOCOB BpeAHbIX BELLECTB (pUC. 5) U coO3[aHneM caHu-
TapHO-3aLLMTHOW 30HbI BOKPYI HEro.

120-140m

|

30-100 m

15-30m

—5
5-10m
TennoanekTpo- PaiioHHas KpbiwHas VHpvBupayansHbiii
cTaHums KoTenbHas KoTenbHas Koten

Puc. 5. PaccenBaHue BpeaHbIX BELLECTB B aTMOCHEPY OT UCTOYHMKOB TEMSOTbI
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B nonHon mMepe ounTKa BbIGPOCOB U paccemBaHne BpedHbIX BELLECTB B aT-
Mocdpepy peanuadyetcsa Ha TOL. VIXx noMMMO BCEro BbIHOCAT B MPOM30HbI TG0
Ha OKpauHbl ropofdoB. Xy>e 06CTOUT AEeNO0 C PaNOHHBIMW KOTENbHAMW, rae Obl-
MoBas Tpy6a OKpY>XeHa >XXMISI0M 3aCTPONKON. YXXacHee BCcero — ¢ AeLeHTpannso-
BaHHbIMW KOTNamu, Korga npodyKTbl CropaHua TOMnnBa BUTalOT BOKPYT 34aHWU
W nonagatoT BOBHYTPb MOMeLLEeHUN. Mo3ToMy npyMeHeHne AeLeHTpanM3oBaH-
HOro TennoCHabXeHWs1 C KOTNaMu, OCHOBAHHbIMW Ha CropaHuu Tonnvea, Aor-
XKHO 6bITb 9KONMOrMYEeCKM 0O60CHOBaHHbIM. PeLuaroLLyto ponb npy 3T0M LOMKHO
urpatb NOHNUMaHWE NOTPeBUTENEN TOro, YTO 3arpsi3HeHNe aTtMoctepbl orpaHn-
YMBaETCH N KOHTPOMNMPYETCS COOTBETCTBYIOLLIMMW BEAOMCTBaMMU, B TO BPEMS Kak
BHYTPW XXMOro MOMELLIEHMS 3TV BOMPOChI CriedyeT pellaTb CamMOCTOATENbHO.
Be3ycnoBHO, B 3KOMOrMYECKOM acrnekTe CUCTEMbl 3MEKTPOOTOMNNEHUS UMEIOT
3Ha4MTesbHbIE MPEMMYLLIECTBA MO CPABHEHWUIO C CUCTEMaMM OTOMSIEHUS, NCTOY-
HVMKOM TenoTbl KOTOPbIX ABAAIOTCA KOT/bl CO CKUraHWeM Tonnvea.

Ucnonb3oBaHne B 6bITy yCTPOUCTB, CXXUraroLnxX TOMNINBO, MPUBOANT
K 3Ha4YnTesIbHOMY 3arpsi3HeHHUI0 BO3A4YyXa KaK CHapyXwu, TaK N BHYTpu
rnomeLyeHusl.

Tpu nonHovi aneKTpugpnkKaymm 6biTa YyCTPaHSIOTCS OQHU U3 OCHOBHBIX
UCTOYHUKOB 3arpsi3HeHUs NOMeLYeHNN KaHLUeporeHHbIMU BeLjecTBamn —
rasosblie IM/INTbl, BOAOIrPeyNHbIe KOJIOHKMN, KOTJIbl, KAMUHbI.

3.7. EBponenickue aHepreTM4yeckue nokasarenu
MHXXEeHepHbIX CUCTEM 3aHus

B pekabpe 2002 r. ytBepxaeHa "Aupektmnea EC no aHepreTMyecknm nokasa-
Tenam 3gaHni”. Focygapctea-y4actHukn EC 06a3aHbl BOMIOTUTL €€ B HaLMo-
HanbHble 3aKOHbl 4o 2006 r., 3aKpenve MUHUMasbHble TPEGOBAHUA MO 3HEPro-
3(pheKTMBHOCTM 3aaHWUIA. [MpekTMBa COCTOUT U3 AoKyMeHTa 1 — "KoHeuHoe
noTpe6neHune aHeprum" n gokymeHTa 2 — "lMorpebneHve sHeprum B Xunbix 3aa-
Huax ctpaH EC". Ee BHegpeHve npepnonaraet pa3paboTKy MHTerpanbHOn Hop-
Mbl C TPe6OBaHMAMM K CUCTEMAM OTOMJIEHUS, rOpSHero BOAOCHAGXEHWS, KOHAM-
LIMOHMPOBAaHWS, BEHTUALMN U BCTPOEHHbIM OCBETUTENbHBIM Npubéopam. Hopma
JOIDKHa onepupoBatb MNPOCTbIMU KO3(hULIMEHTAMW, YPOLLAIOLLIMMU CEPTUIN-
KaLmnio BHOBb CTPOALLIMXCA U CYLLIECTBYOLLMX 30aHWIN. Pe3ynstatom AMpeKTuBbl
CTaHeT JHepreTnyeckas nacnoptu3auma 34aHun, fawollas OObeKTUBHYK WH-
hopmaLmio KOHeYHbIM MOSb30BaTENSAM U MHBECTOpaM 06 3EKTUBHOCTU KC-
MoSib30BaHMsA 3HEPrun, a Takxe CrnocobCTBYOLLAA CTUMYNIMPOBAHMWIO MOBbILLE-
HUA 3HEProadMEKTUBHOCTN 3AAHUIN N NX PLIHOYHOW MPUBIEKATENBLHOCTU.

O6LWMM KpUTEPUEM OLIEHKN SHEpProaddeKTUBHOCTM 3[4aHNSA MPUHATO Mnep-
BMYHOE 3HepronoTpebneHne. MNMocKombKy peLlaroLLee 3Ha4eHne MMeIoT He Ka-

nuTanbHble 3aTpaThl U Pacxod 3HEPruun y noTpedbutens B BUAE TOHH Yris, MeT-
pOB KyOUYECKMX rasa, KMnoBaTT 3M1eKTpUYECTBa..., a pakTnieckoe notpebne-
HME MEepBMYHOW 3HEPrum, KOTOPYH MCMOoMb30Banu Afis NpovM3BOACTBa COOT-
BETCTBYIOLLEN KOHEYHOW 3HEPrun. STUM YYUTLIBAKOT MOTEPU IHEPruM, Kak y
NMOCTaBLLMKOB, TaK 1 y NOTpebuTenen. Takon NOAXO4 NHMLMMPOBaH 'epMmaHuen,
®paHuuert u Nonnaxvgueii. OH cTan ocHoBononarawLwmum ans Bcex ctpaH EC.

B pamkax cospgaHua ykaszaHHOro 3akoHonpoekTa epmaHus paspaboTana
npennMcaHns No MHXEHEPHbIM CUCTEMaM 3[aHus, B OCHOBY KOTOPbIX MOMOXe-
Hbl KO3(POULIMEHTbI 3aTpaT NepPBUYHOM 3HEPrUM €, NPU Pa3NYHbIX COHeTaHu-
AX 9TUX CUCTEM B LIENIOM M UX KOMMOHEHTOB B OTAENbHOCTU. 10 3TMM Koadhhu-
uMeHTaM B HopmaTumee [2] y)Xe Ha cTaauy NPOEKTUPOBaHNS 34aHWsA NyTEM Tex-
HMKO-3KOHOMMYECKOrO COMOCTaBMEHNS MPOEKTHbBIX PELLEHWUA ONPeaenstoT Hau-
60ree 3HepreTUHecKn 6r1aronpuUATHLIN BapuaHT. YemM Huxe KoadpuLmeHT 3aT-
paTt NepB1MYHON 3HEPruM e,, TeM BbiLLe 3PPEKTUBHOCTL MCMONbL30BaHMS nep-
BMYHOW SHEPIUM B MHXXEHEPHBIX CUCTEMAX 3AaHWA, TEM HUXE BbIGPOC B aTMOC-
dhepy aHeproobycnosnieHHoro rasa CO.,.

OcCHOBOW YKa3aHHOro HopMaTMBa ABISIETCA SHEpreTnyeckas Lenb TpaHcqop-
Maumu NepBUYHON SHEPTUM B KOHEYHYHo (puc. 6). OHa pa3feneHa Ha 3BeHbst —
NnoTepU SHEPrUK NP NPOM3BOACTBE, aKKYMYyNMPOBaHUN, pacnpeneneHun, nepe-
Jade notpebuTenio 1 NoTepu y noTpebuTens. 3Ha4MMOCTb Kaxaoro 3BeHa on-
pefeneHa rogoBbIMY YOENbHbIMY SHepronoTepsamun g (3atpatamm Q ¢ COOTBETC-
TBEHHOW MHAEKcaumen, OTHECEHHbIMM K KBagpaTHOMY METPY NONe3HOn oTannu-
BaeMon nnoLaam 3ganus Ay ) 1 COOTBETCTBYOLLMMU KoadduLmeHTamm 3aTpar
NepPBUYHON 3HEpPruM (KnaccuurumpoBaHHbIMIU MO BUAAM OCHOBHbLIX 3J1IEMEHTOB
WHXXEHEPHOro 060pynoBaHns 34aHNA — CUCTEM OTOMJIEHUS, BEHTUNALNUM U ropsi-
Yyero BogocHabxeHus). Mpu aTOM OTAENbHO YHYTEHbI OOMOMHUTESbHbIE 3aTpaThl
3HEPrnm Ha PYHKLMOHNPOBaHNE KaXXOOro 3BEHA, HANPUMeEP, — SNEKTPOSHEPT N
Ha HacocCbl, aBTOMaTUYeCKOe perynmpoBanue... CocTaBneHne eguHon Lenu 3
BCEBO3MOXHbIX COYETaHWU 3BEHLEB MPUBOOUT K OMNpPeneneHnto pesynbsTupyo-
LLIX FOA0BbIX KOHEYHbIX YAENbHbLIX 3HEPronoTePb 1 KO3dhdmLmMeHTa 3aTpar nep-
BUYHOWN 3Hepruv 3gaHns. Takow noaxon No3sosseT BbIGUpaTh onTUMaribHble pe-
LLIEHWS MPW NPOEKTUPOBaHNM N PEKOHCTPYKLMM 30aHUIA, Kak Mo cucTemMam, Tak 1
no OTAENbHbIM ee anemeHTam. Kpome Toro, faet BO3MOXHOCTb COMOCTaBMATb
3(phEKTUBHOCTb STUX CUCTEM B 3[aHMSAX C pa3HOO6pa3HbIMUN TEMIONIONALMOH-
HbIMW XapaKTepUCTUKaAMMN N Pa3NIMYHONM OTanMBaeMon NioLlaablo.

B noTepsix aHeprum npy NpOM3BOACTBE YHUTLIBAKOT SHEPreTUYECKUIA NoKas3a-
Tenb Tonnvea. MNpy 3ToM 3aTpaTthbl HA SNEKTPUHECKYIO SHEPTUIO OTHOCUTESBHO,
HanpuMep, K rady Ha TennoaneKTpocTaHumsX COOTHocAT Kak 3,0 K 1,1, 4To He
y4MTbIBAET OCOOEHHOCTW SHEProCMCTEM CO 3HAYUTENBbHOW [ONen aTOMHON
3HepreTkn (NnogpobHee cMm. n. 3.4.1). DhdEKTUBHOCTb KOT/IOB pacCMOTPeEHa C
Yy4€TOM MPUMEHSEMOrO TOMJIMBA, MOLLIHOCTU (OTHECEHHOW K MONIE3HON oTanu-
BaeMoW NioLaam 3haHns), TeMnepaTypHoOro pexunma akcnayataumm (MoCTosH-
HOro, HU3KOTEMMNEepPaTypPHOro, KOHAEHCALIMOHHOrO0), Nnepenaga TemnepaTyp Ten-
noHocuTens. 34echb TakXXe YYTEHbl NOTEPU SHEPTMM NPU ee NepefaYe OT NPon3-
BOAMTENS K 30aHWI0, HANnpumep, B TEMNOCETSX.
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AKKYMYNMpoBaHMe 3HEPrnn YYUTbIBAKOT TOSbKO B BOOSAHbIX CUCTEMAX OTOre-
HWA U ropsHero BogoCcHa6XeHus. Onsg akkyMynsLMOHHOO U NPSIMOro 3N1eKTPO-
OTOMJIEHUSI HAKOMMIEHNE SHEPTrMM B CTPOUTENbHBIX KOHCTPYKUMSX He TpebyeT
JOMNONHUTENBHOW SHEPI UM, TO €CTb YYUTbIBAETCA KO ULMEHTOM, paBHbiM 0,0.

Mpu pacnpegeneHnn aHeprm y4mTbIBaKOT ee NoTepu B Hacocax (perynupye-
MbIX U HEPEryNMpyeMbIX) a TaKXe B FOPU3OHTasbHbIX U BEPTUKANIbHbIX TPY-
6ornpoBofdax BHYTpWM M 3a npegenamu TensioBon 060M04KU 30aHUA C YyYETOM
Temneparypbl TensioHocuTens. Ons cMcTemM aneKTpooToNnseHns oHu paeHbl 0,0,

MoTepu npu nepepade sHeprum
Ha ropsyee BogocHatxeHne Qg sd
I * TennonoTpe6nexne
BO, OCHaﬁo)E:::Z Qrw Quw ropAtero
A * BOLOCHAOXEHMSA
MoTtepw npu nepepave
3HEPrv Ha BEHTUNALMIO
Qg,d,ce
4\ Qn1w
BeHTunauma Q A
Qni
* ¥ TennonoTpe6nexne
T T Qn oTonneHns
Otonnexvie Qhn
QH ¢
MoTepw Npy nepepave aHeprm
Ha otornerue Qg d,ce Qn=Qn.7w+Qh 1 +Qn 1
MepBuyHas MHXeHepHble cuctemsl MoTpebutenn
JHeprua

Puc. 6. DHepreTyeckuii 6anaHc OTOMNEHMS, BEHTUASLMW U rOpsiYero BOROCHAGXKEHMUSs 3haHus:

Qrw, QL 1 QH - rogoBble 3aTpatbl TENOTbI COOTBETCTBEHHO HA ropsyee BOAOCHAGXKEHNE, BEHTUNALMIO
n otonnenue; Qw - rogosas NOTPeGHOCTb TEMNOThI Ha ropsiyee BogocHatxenue; Qn - roposas
noTPe6HOCTb TennoTkl Ha oTonnexne; Qntw, Qhi ¥ QhH - AONA B rOAOBOI NOTPEBHOCTN TENNOThI Ha
OTOMN/IEHNE TENMOMNOCTYNEHN A COOTBETCTBEHHO OT CUCTEM TOPSYErO BOAOCHAGXEHUS, BEHTUNALMM 1
otonnenns; Qgsdce - FOAOBbIE 3HEPronoOTEpU COOTBETCTBEHHO WHAEKCaM Ha MNpOM3BOACTBO,
aKKyMynMpoBaHwve, pacnpepeneHue 1 nepepady Tennotbl

T.K. TennoTa oT HarpesaTesibHbIX kabenen NocTynaeT HeMoCPEeACTBEHHO B 060r-
peBaeMoe nomeLleHne. YUmTbIBaeTCs TakxKe TeNoBasa aHeprusa TpybonpoBoaoB
1 BOLbI ropsiYero BOAOCHabXeHus, MoCcTynarLas B NoMeLLeHme (CM. puc. 6).

MoTepu Npu nepegadve aHepPrum NOTPEOBUTENIO YHUTLIBAIOT MO TUMY NPUMEHS-
€MbIX OTOMUTENbHbIX MPUOOPOB N YPOBHIO MX aBTOMATUHYECKOro perynuposa-
Hus. [penmyLLecTBa perynmpoBaHnst CUCTEM 3/1EKTPOOTOMNSIEHNS CM. B Tao6. 1.

[MoTepun aHeprum y notpebutensa pasgensoT Ha NoTepu CUCTEMOW ropsyero
BOLLOCHAGXXEHUSI U COBOKYIMHbIE NMOTEPU B CUCTEMAX OTOMIEHNS U BEHTUNALMMN.
Cnepyet Takxe OTMETUTb, YTO AN CUCTEM rOpSYero BOAOCHAGXEHNA N BEHTU-
nAuMKM paccMoTpeHa aPEKTUBHOCTb NMPUMEHEHUS TEMOBbLIX HACOCOB, COJSl-
HeYHbIX KOMNEKTOPOB, PEreHepaTopoB.

lMokasaTenu conocTaBfieHnss CUCTEM MPUBEAEHbI K OOLLUMM YCMOBUSM, Npeg-
CTaB/ieHHbIM B Tabrn. 8. TemnepartypHble napaMeTpbl BHYTPU 30aHUS 1 Havano
OTOMUTENIBHOrO Neproaa BrofiHE CPaBHMMbI C YCNoBUSIMU B YKpauHe. BepxHue
3HaYeHns paccmaTpuBaemMoro aguanasoHa TpebyemMbix yaesbHbIX TEN0BbIX Har-
PY3KOK 3}J,aHI/Il7I COn3MeEPUMbI C KOHTPOJIbHbIMW yOelNbHbIMU NnoKasatenaMmun ansa
Il v IV TemnepaTypHbIX 30H YKpauHbl. B Lienom aTu nokasatenu y Hac npumep-
HO B 2...2,5 pasa Bblille. 3aBbilleHa Y Hac Takke 1 KpaTHOCTb BO34yX00OMeHa
B 1,0/0,4 = 2,5 pasa, noBbiLLaKLLas TEMIONOTEPN C yAANSEMbIM BEHTUNSALMOH-
HbIM BO30yXOM. HECMOTpS Ha ykal3aHHble pasnnyns, HopmaTtus [2], ¢ He3Ha4U-
TenbHOM [opaboTKoW, MOXET ObiTb afanTUpOBaH Af1A YCNOBUA YKpauHbl, U
cTaTb OCHOBOW TEXHUKO-3KOHOMMYECKOro COMOCTaBIEHUS NHXXEHEpPHbIX CUCTEM
30aHui Npu BbIGOpe NMPOEKTHbIX PELLEHUI N aHepreTndeckoM ayaute. OH nos-
BOJMUT TakXe COCTaBUTb OOLLiee MHEHME CreunanmucToB U notpebutenen o6 ac-
(PEKTMBHOCTM Pa3NNYHbLIX CUCTEM B LIESIOM U €€ 3JIEMEHTOB B HYaCTHOCTU.

Tabnuua 8.  paHuyHbIE YCNOBUS COMOCTABAEHUS NHXEHEPHBIX CUCTEM 3[aHUs

MapameTtp 3HayeHve

CpefHas BHYTPeHHAs TemnepaTypa Bo3gyxa B 34aHNn 19°C

YoenbHoe Tpebyemoe TennonoTpebneHme CUCTemomn ropsa4ero

2)
BOOCHAGXEHUS 12,5 kKBTx4/(M’rog)

KpartHocTb Bo3gyxoo6meHa 0,4y’
paHnyHasn TemnepaTypa OTONUTENBHOro Nepnoaa 10 °C
MpoJomKUTENBHOCTL OTOMUTENBHOrO Nepuoaa 185 gHewn

Tpeﬁyemaﬂ yaenbHasa TennoBas Harpyska agaHua 40...90 KBTXH/(Mzro,q)

(oTonneHve 1 BeHTUNALUMS) qj,

B pacueTtax Bce ynenbHble Nokasatenu TENI0BON 3HEPrMM q NpuBedeHb! K
YCNOBHOW MnonesHon otanameaemMon niowanmn 3gaHusa Ay, M?, onpepensaemon
no cphopmyne:

Ay =032V,

roe V, — BHyTpeHHWI 06bem 30aHus, OrpaHUYeHHbIN ero TennonepeaarLmmm
NOBEPXHOCTAMM (TEMSIOBOM 060/I04KON), M.
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[MprMeHeHne ycnosHoOM oTannvMeaeMon nioLwaan rno3sosseT OCyLLEeCTBAATb
pacyeTbl 3HEPreTHecKor 3h(PEKTUBHOCTH CUCTEM MO yAENbHbIM NoKa3aTensam
TENMOBOro MnoToKa, a Takxke COMOCTaBNATb UX MeXOy COO0M, He3aBMCUMO OT
MEXOY3TaXHOM BbICOTbI 3OaHWUNA.

B KoHEYHOM WTOre onpeaeneHne nepsnyHoi sHeprum Q,, kBTxu/rog, not-
peb6ngeMon NHXEHEPHbIMU CUCTEMAaMM 30aHWUIA, CBOOUTCS K NPOCTON hopmyne:

Q, =€,(qn + ) Ay = €,(q, +12,5)Ay,

rae e,— KO3(ULMEHT 3aTpaT NepBUYHOM dHepruy; g, — Tpebyemas yaenbHas
Tennoeas Harpyska 3fgaHus (oTomnneHve u BeHTUNAUMA), KBTxuy/(m’rod); gy, —
yOenbHbIM TpebyeMbl nokasaTernb pacxofa TennoTbl Ha ropsyee BofocHabXe-
Hue, kKBTx4/(M? rog); Ay — nonesHas otannmnesaemas nnowadb 3aaHuns, M2,

TpebyeMble nokasaTenum TENI0BOro NoToka g, 1 g, — HopMaTuBHbIE NOKa3a-
Tenw, KOTopble AOSKHbI ObiTb 06ecneyeHbl y noTpebuTens. AHanorom q, B YK-
panHCcKoM HopmaTuBe [48] ABnseTcs nokasartenb YAenbHOro TEMNOBOro NOToKa
[Nsi OTONNEHUS XUNbIX N 06LLECTBEHHbIX 34aHWIA, ONpeaensemMbli TennonoTeps-
MW 3paHus. TloaToMy fganee no TEKCTY gy, — YAenbHble Tennonotepu 3haHus.
YoenbHbIn TpebyeMblii Mokasartesb pacxofa TernnoTkl Ha ropsiyee BogocHabxe-
HWe @, , COrNacHO eBPOMNEenCcKMM HopMam, NPUHAT pasBHbIM 12,5 KBTx4/(M*roa)
13 pacyeta 23 n/(4enxgeHs) ¢ Temnepatypon 50 °C, 4To B HECKOSIbKO pa3 60sb-
Lle, 4em Yy Hac.

ConocTaBfeHve NPOEKTHbIX PELLEHUI 3aaHna Npu pas3nu4HOn CTENeHN Ten-
N03aLLMTHI OCYLLIECTBIIAIOT MO NOTPEGIAEeMO Neper4HOM aHeprum Q,. Mpu oau-
HaKoBOM Tenno3alyuTte, HO PasnnyHbIX BapuaHTax MHXEHEPHbIX CUCTEM, ero
AOCTATO4HO BbIMONIHATL MO KOIMPUUMEHTY 3aTPAT NEPBUHHON SHEpPrum e, T.K.
yAenbHble TENSIONOTEPU 30AHUA q;, B STOM Crly4ae OCTaloTCA MOCTOAHHBIMM.

B ykazaHHOM HopmMaTvBe NPMMEHEHO TPW BapuaHTa pac4eToB — no opmy-
nam, no Taénuuam ¢ ycpefHeHHbIMU nokasaTensamMum 1 no rpadgvkam. [ns onpe-
JeneHns 061acTn NPUMEHEHUS NMEKTPUHECKNX CUCTEM OTOMMEHNS N UX TEXHW-
KO-9KOHOMMYECKOM COMOCTaBMEHUN C TPAANLIMOHHBIMU CUCTEMaMM HarNAgHbIM
SIBNSAETCA TPETUN BapuaHT, KOTOPbIN MPeAcTaBfieH B MOCNeayoLwmX MyHKTax
(3.7.1...8.7.6) paHHoro nogpasgena. NpMMeHeHue MOony4YeHHbIX Pe3ynbTaToB
Ans ycnosun YKpauHbl ocyLLecTBrieHo B n.p. 3.8.

EBponevickasi METOAUKA TEXHUKO-3KOHOMUYECKOIro CPaBHEHUsI UHXe-
HepHoro o6opynoBaHusi 34aHnii OCHOBaHa Ha COBMECTHOM PacCMOTPEHUN
CUCTEM OTOMNJIEHUS], BEHTUALMU U ropsiHero BOJOCHa6)XEHUSI C yHETOM UX
OCHOBHbIX KOHCTPYKTUBHbIX OCOGEHHOCTEMN.

Onpepgensiowmum KpUTEPUEM OLIEHKU WHXXEHEePHbIX CUCTEM 3h[aHus
AABJIIeTCS NOTpebieHne nepBUYHON 3HEPIvu.

EBponevickasi MeTOANKA TEXHUKO-3KOHOMUYECKOIro CPaBHEHUsI UHXe-
HepHoro obopyaoBaHuUsi 34aHNN MOXXET 6bITb aganTupoBaHa Ans YKpauHbl
C y4eTOM [0S aTOMHOW SHEPreTUKN B SHEProCUCTEME CTPAHBI.

3.7.1. BogsiHble cucTeMbl OTOMJIEHUS C LeHTpann3oBaHHbIM
TensocHabXxeHnem

OHepreTuyeckme nokasartenu 3gaHun ¢ cMCTeMaMy eCTECTBEHHOW BEHTUNS-
Uunn, UeHTpannm3oBaHHOro BOAAHONO OTOMJIeHUA W ropsadero BOD,OCHaﬁ)KeHVIﬂ
(tabn. 9), npeactaeneHbl B Tabn. 10 1 11, a Takxe Ha puc. 7 1 8. narpammsl 1
Tabnuubl No hopme, cogepXKaHunio 1 o4epefHOCTN pa3MeLLIeHNst COOTBETCTBYIOT
HopmaTuBy [2]. OTnn4YMeM pacyeToB ABMAETCA NULLb YYUTbIBAEMAs [0S TEMSO-
notepb B Tennocetn. OHa npuHsaTa pasHon 10 % OT CyMMapHOM TENsI0BOM Har-
py3Ku Ha OTONJIEHNE U ropsiHee BOJocHatxeHme. [nsa ycnosuin YkpanHbl 9Tn ou-
arpamMmmbl n TaﬁﬂVIleI ABNAOTCA nageasiom, K KOTopomy cnenyet CTpeMUTbCA. Tem
He MeHee, BO3bMEM WX A1 JallbHEMLLEro CPaBHEHWUSI C 3N1EKTPOOTOMNSIEHNEM,
Jabbl n3dexarb HapekaHuii B NpeaB3aToCTU. PeanbHble SHepreTnyeckne noka-
3aTenm pacCMOTPEHHBIX MHXXEHEPHbIX CUCTEM 34aHWIA B YKparHe NnLLb No noTe-
psIM B TENSI0CETAX MOXHO CMENO 3aBbllaTh, Kak MUHUMYM, Ha 10...15 %.

XapakTepuUcTMKM paccmaTtpvBaemMol BOAAHOW CUCTEMbl OTOMMEHUS Npea-
cTaBneHbl B Tabn. 9. CxemHoe peLlleHne cucTteMbl oTonJIeHNnA He MMeeT 3Ha4e-
HUsA. Crnctema MOXeT 6bITb BEPTUKANIbHOW IMG0 rOpU30HTasIbHOM, OQHOTPYO6-
HOW 60 ABYXTPYOHOM, C BEPXHEN MO0 C HUXHEN pa3BOLKOM MarncTpasibHbIX
Tpy6onposofos. Ho, pacnpenenuTensHble ropuaoHTanbHble Tpy6onposoasl, B
OTNMYME OT BEPTUKalbHbIX, JOMKHbI ObITb PACNONOXEHbI BHE Npenenos oTan-
nMBaemMon O60MOYKM 30aHUA — B HeoTanIMBaeMbIX noapanax, TEXHUYECKUX
TaXax, Yeppakax... Cuctema ropsa4ero BOD,OCHaé)KeHI/Iﬂ npuHATa C LMPKYy”na-
unenr. CnegyeTt OTMETUTL, YTO AN €BPONENCKUX 30aHWIA XapaKTepHbl CUCTEMbI
C UMPKYNAUMOHHBIM TPy6OMNpPOBOAOM Ha KaXAbl CTOSIK, B TO BPEMS KaK Yy Hac
WHOra OH MOXET 0ObEeAMHATL HECKONIbKO CTOSIKOB. Kpome Toro, B nocnegHue
rogpl, AN COKpaLLEHWs SHEPronoTepb Npy LMPKYALMM ropsyert Bogbl Havanm
yCTaHaBnMBaTb Ha UMPKYAAUMOHHBIX TpybonpoBodax TepMOpPErynsaTopbl, YTO
He oTpaXKeHo B HopMe [2]. CucTema BEHTUNSILMM — ECTECTBEHHAsA C opraHu3a-
uMen yoaneHusi Bosgyxa Yepes KaHasbl U3 BEpPXHEN 30Hbl MOMELLIEHNIA.

Ta6nuua 9. XapakTepucTUKN ANEMEHTOB UHXEHEPHbIX CUCTEM 3[aHuA

nepepa4a: pagmaTtopbl ¢ Tepmoperynatopamm 2K;
akKymynumpoBaHue: OTCYTCTBYET;
pacripefieneHve:  pacyeTHbI nepenap Temneparyp TennoHocutens — 90/70 °C;
pacnpepenuTenbHble ropuM3oHTasnbHble TPYGONPOBOALI BHE

OTonneHwme: z K
TennoBon O6OMIOMKW  3[aHusA;  pacnpepenuTenbHble
BepTVKasbHble TPybonpoBoAbl BHYTPU TENOBOM 060N0YKN
3[aHns; perynmpyembivi Hacoc;
NPON3BOACTBO:  KOTSbI C NOCTOSAHHBIM TeMnepaTypHbIM PEXMMOM
Fopsiuee aKKyMynmpoBaHue: OTCYTCTBYET;
BO:O pacripefesneHue: pacnpefenutesibHble ropu3oHTanbHble TPy6onpoBOAbI
BHE TennoBoun NOYKU HUSA; C VPKYnsaLUnen;
cHaGKeHue: e TennoBow 060. 3nal peumnpkynsaumel

pon3BoACcTBO.  KOTJIbl C MOCTOAHHbLIM TemMnepaTypHbIM PeXXUMOM

nepepa4a: OTCYTCTBYeT;
BeHTunaumsa: . pacrnpegeneHve: ecTeCTBEHHOE;
Mpon3BOACTBO:  OTCYTCTBYET
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PesynbTaTtom pacyeToB Mo cxeme Ha puc. 6 ABnATCA KOIMMULMEHTBI 3aT-
paTt nepBrU4HO 3Heprum e,, npefcTaeneHHbie B Tabsn. 10, KOTopbie UCMoNb3Y-
tOT ANl OKOHYATELHOrO OnpefeseHunst NOTPe6NSIeMO NePBUHHON aHeprun Q,,.
KoadhpuumeHTsl e, nomy4eHbl ¢ y4eToM KO3(hhULMEHTOB npeobpasoBaHus
3HEPrm NPUMEHSIEMbIX SHEPrOHOCUTESIEN B NEPBUYHYIO SHEpruto. [ns aHeprum
NMPUPOAHOro rasa, nepegaBaemol TeNOHOCUTENO-BOAE CUCTEM OTOMMEHNS U
ropsiyero BogocHabxeHus, — 1,1; Ana anekTposaHeprum, noTpebrsemon Hacoca-
MU, CpegcTBaMy aBTOMATUKK... 9TuUxX cuctem, — 3,0. 30ecb He yunTbiBaNunCh
OCOBGEHHOCTUN SHEPreTUYECKOM CUCTEMbI YKpanHbl, paCCMOTPEHHbIE B M. 3.4.1.

34
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MNonesHas otannmsaemas nnoLaab 3aaHus Ay, M2

Puc. 7. 3aBucMocTb koadhtuLmeHTa 3aTpaT nepBUYHOI AHEPrv OT XapaKTEPUCTUK 3naHus

Ta6nuua 10. KoadhpuLmeHT 3aTpar nepeu4HON aHeprum e,
VaenbHble MonesHas otannveaemas nnowlanb 3paHva Ay, M*
Tennonorepn 1409 ‘ 150 ‘ 200 ‘ 300 ‘ 500 ‘ 750 ‘1000 ‘ 1500 ‘ 2500 ‘ 5000 ‘10000
3AaHKs gy,
KBTxu/(m°ron) KoathhnumeHT 3aTpaT nepBryHON 3Heprin e,
40 317 | 274 | 252 | 2,31 | 2,09 | 2,00 | 1,94 | 1,93 | 1,81 | 1,75 | 1,72
50 2,93 | 256 | 2,37 | 218 | 1,99 | 1,92 | 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 | 1,81 178 174|166 | 162 | 1,60
80 252 | 225|211 | 197 | 1,83 | 1,77 | 1,74 | 1,71 | 1,63 | 1,59 | 1,58
90 244 | 219 | 206 | 1,93 | 1,79 | 1,74 | 1,71 | 1,68 | 1,61 | 1,57 | 1,56

pacnyeckomMy npepcrasneHunto Taén. 10 COOTBETCTBYET pUC. 7, MO KOTOPO-
My MPOCNEXMBAKOTCA 06LLME 3aKOHOMEPHOCTM N3MEHEHNS KO3 hmLmeHTa 3aT-
paTt NepBr4HOM 3Heprum e, OT YAesbHbIX TEenaonoTeps g, 34aHns 1 ero nones-
HOM oTannusaemMown nnowaan A, . XapakTepHOn 4epTor LeHTpanM3oBaHHOro
TennocHabXeHns ABNAETCH HEIMHENHOCTb M3MeHeHMs KoadduumeHTa 3aTpar
NepBUYHONM SHEPTUM OT MOME3HON oTannMBaemMon niowaan. Yem meHblue nno-
Wagp 34aHnsa, TeM MeHee SKOHOMUYHBI 1 6ornee 3KONOrMYeckn onacHbl SBNS-
I0TCSl €r0 UHXEHEPHbIE CUCTEMDI.

O PEKTUBHOCTb MCMONb30BaHUA LIEHTPASIM30BAHHOIO TEmnoCHa6XeHWs
BO3pacCTaeT C YBENUYEHMEM MOSIE3HON OTan/MBaemMon nnowlaan 3paHus. Ko-
3(PPULMEHT 3aTpaT NepBMHHON 3HEPrUn e, (Tabs. 10) nnasHo (pUC. 7) yMeHb-
waetcs ot 3,17/1,72 = 1,84 pasa ansa 34aHuin C HAMMEHBLLUVMMM TEMNJIONOTEPSMU
o 2,44/1,56 = 1,56 pasa ona 3gaHuii ¢ HaMboNbLWMMK TENSIONOTEPSMU B pac-
cmaTtpuBaemom guanasoHe. o mepe yTenneHns 3gaHui KoapuumeHT 3aTpat
NepBUYHON 3HEPrun (puc. 7) paBHOMEPHO yBENNYMBaETCH NPy PaBHOMEPHOM
YMEHbLUEHWM yaenbHbIX TEMNOBbIX 3aTpat 3gaHusa (puc. 8). MNpu aTom Bo3pac-
TaeT Aons yaenbHbIX OOMOMHUTENbHbIX 3aTpaTt SHEPrumn B 06LLMX SHEpreTuyec-
KUX 3atpaTtax 3gaHusi.

PesynetaThl Tabn. 10 nony4eHsl Ha OCHOBAHWUW yAerbHbIX 3HEPreTUYeCKMX
3aTpar 3gaHui, npusedeHHbIX B Tabn. 11. YaenbHble aHepreTuyeckune saTpa-
Tbl 34aHNA COCTOAT M3 YAESbHbIX AOMOSHUTENbHbIX 3aTPaT SHEPrUN Que g U
YAEnNbHbIX 3aTpaT TensIoBON SHEPTUN Gy . 3aTPaThbl Gz g OOYCNOBNEHbI HE-
NnocpeAcTBEHHbIMW 3aTpaTtamMun 3NEKTPOSHEPruM Ha padoTy o6opymoBaHUs
(HacocoB M KOTNOB) CUCTEM OTOMJIEHMS U FOPAYero BOAOCHAGXEHUS 34aHus.
3atpatbl Que e ONPEenenstoT HEMOCPEeACTBEHHbIN pacxod TEMNOBOW 3Heprum
Ha CMCTEMbI OTOMJIEHUS W ropsYero BOAOCHa6XeHus 3naHus. paduryeckomy
npeactaeneHnto Tabn. 11 cooTBETCTBYET pUC. 8, NO KOTOPOMY NPOCexXmBa-
toTCA 06LLUMe 3aKOHOMEPHOCTU U3MEHEHNSA YOENbHbIX 3aTpaTt TEMNI0BOW 3Hep-
TN Qe £ OT YAENbHBIX TENNOMNOTEPb ), 3AaHWA W ero Nones3Hon otannueae-
Mol nnowagn A, . 3a4acTylo ConocTaBfieHne CUCTeM OTOMMEHUs OCyLLecT-
BJISIOT MO 3aTpaTam TEMNMoBOM NGO 3MEKTPUHECKON IHEPTUN HEMOCPELACTBEH-
HO y NoTpebuTens, paBHbIM YAENbHbIM TENAonoTepsamM 34aHns g,. ITO OLn-
604HbIN NOAXoH, NMOCKOMbKY ANA KOMMEHcauun TennonoTepb 3aaHns C LeH-
Tpanu3oBaHHbIM TEMIOCHAOXEHMEM UCXOOHbIE 3aTpaTtbl SHEPruM Bo3pacTa-
l0T, MPMYEM HENMHEHO OT ero oTanaMeBaemon naowanu, Yemy cBugeTenbCc-
TBYIOT AaHHble Taén. 11 v puc. 8.

M3 npmBefeHHbIX Tabnuy, 1 rpaukos BUOHO, YTO AN obecneveHns Tpebye-
MbIX HOPMUPYEMbIX MoKasaTenern y noTpebuTenst KOHEYHbIE TENSIOBbIE 3aTparthl
MOryT BO3pacTaTb B HECKOMbKO pa3, COOTBETCTBEHHO YBENMYMBas 3atpatbl nep-
BMYHOW 3Hepruun. Tak, ecnv ans 3paHvs nnowansto A, = 100 m? (Tabn. 11) ¢
yaenbHbIMK TennonoTepsamu q, = 40 kKBTxy/(m?rog) u yaenbHbiM TpebyembiM Ten-
nonotpebreHnemM Ha ropsiyee BogocHabxXeHue q,, = 12,5 KBTxy/(M*rog) Heobxo-
OMMO g, +qy, = 40 + 12,5 = 52,5 kBTx4/(M°rog), TO B KOHEYHOM UTOre crnepyet
3arpatuTb nepBu4HON aHeprum — 128,16x1,1x1,1 = 155,1 kBtx4/(m?ron), roe
1,1 — notepn B Tennocet n 1,1 — KOIPPULMEHT NpeobpaloBaHUA IHEPTUN
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MonesaHas oTannueaemasi nioLads 3aaHms A, M2
Puc. 8. 3aBM1CMMOCTb TEMMOBLIX 3aTpaT 3aHusi OT TENJONoTeph 1 OTaNMBAEMON NoLLaaM

Ta6bnuua 11. YoenbHble 3HepreTu4eckme 3atpaTthbl 34aHns

MoneaHas otannueaemas niowanb 3aaHus Ay, M?

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

TennonoTepu
3paHus g,

KBTxw/(mrop) | 392 ‘ 2,84 ‘ 2,31 ‘ 1,75 ‘ 1,27 ‘ 1,02 ‘ 0,87 ‘ 0,72 ‘ 0,59 ‘ 0,46 ‘ 0,38

VaernbHble JONONMHUTENbHbIE 3aTpaThbl HEPIUN e £, KBTx4/(M?rof)

YaernbHble 3aTpathbl TENNOBOW SHEPrUN Gy ¢, 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

CXKUraemoro rasa ans HarpeBa TEMOHOCUTENSA-BOAbI B MEPBUYHYIO 3HEPTUIO.
K atomy cnepyet eLlé pno6aBuTb yaefbHbIE OOMOSHUTENbHbIE 3aTpaTtbl AMeK-
TPO3HEPrumn Ha paboTy HACOCOB Gy £ = 3,92 KBTx4/(M® rofl), KOTOpble C y4eToM

KoadhduLmeHTa NpeobpasoBaHns B MEPBUYHYIO SHEPruio, paBHOro 3, 6yayT 3K-
BMBaneHTHbl 3aTpatam — 3,92x3=11,7 kBtx4/(m? rog). CymmapHble yaenbHble
3arpaTbl NepBMYHON SHeprmum coctaeat 155,1 + 11,7 = 166,8 kBTxy/(M?ropg).
CooTHecs ux K TpebyeMbiM 3aTpaTam TEMnsIoBOW 3HEpPruv, Onpenensior
KO3(hULMEHT 3aTpaTt nepBUYHON 3Heprun 166,9/52,5 = 3,17 (tabn. 10). 310
O3Ha4aeT, BO CKOMbKO pa3 OTNMYalTCs 3aTpaTtbl MEPBUYHON SHEPrun B BUAE
CXMraemoro rasa rno cpaBHeHuo ¢ TpebyembiMM 3aTpaTaMu TEMSTOBOW SHEPTUn
y notpebutens. KoHeYHble 3aTpaTbl MEPBUYHOW 3IHEPruM COCTaBAT
Q, =€,(q, + G, )Ay = 3,17(40 + 12,5)100 = 16,64 MBTx4/rog.

KoagpcpuumeHT 3atpat nepBn4HON 3Heprum e, B 3[aHNsX C BOASHbIMN
cucTemMamu, rnoslyHaroLumMm 3HEPruro oT TernJ10ceT1, UBMEHsIeTcs B Ana-
na3oHe ot 1,56 go 3,17. 3Ty 3Ha4YeHUs1 NOKa3bIBalOT BO CKOJILKO pa3 3ar-
patbl 3Hepruun Bbille OT TpebyeMbiX rokKa3aresied TensonoTpeébneHns y
norpeéurens.

C y4yeToM COCTOSIHUSI TernyioceTe U U3HOLIEHHOCTN KOTeJIbHOro 060-
PyAoBaHus B YKpanHe KO3ghhuLMEeHT 3aTpaTt nepBUYHON IHEPIr UM NMpeBbI-
wiaeT ykasaHHble 3Ha4YeHus1, KaKk MUHUMyM, Ha 10...15 %.

3.7.2. BopgsiHble cucTeMbl OTOMJIEHUS C TenyioobecneyeHnem
OT KPbILWHbIX KOTeJ1eH

OHepreTMyeckne nokasaTenu 30aHui C eCTECTBEHHOW BEHTUNAUMEN U C
KPbILUHBIMU, BCTPOEHHBIMU NGO NPUCTPOEHHBIMU KOTENBHAMM A5 TENIOCHA6-
XXEHUs1 CUCTEM BOAAHOrO OTOMJIEHMS U ropsYvero BoAoCHabXeHus (Taén. 12)
npeacTaeneHbl B Tabn. 13 1 14, a Takxe Ha puc. 9 1 10.

B npvmeHeHHOM MeToamKe pacyeTa [2] Ana 30aHus ¢ KPbILLHOW, BCTPOEHHOW
nM60 NPUCTPOEHHOM KOTESIbHEN YYUTLIBAETCS SKOHOMUS TEMSOBOW SHEprun no

Ta6bnuua 12. XapakTepucTUKN 3NEMEHTOB MHXEHEPHbIX CUCTEM 3[4aHUSA

nepegjada: papmatopbl ¢ Tepmoperynatopamu 2K;
akKymynupoBsaHue: OTCYyTCTBYeT;
pacripegesnieHve:  pacyeTHbIV nepenag Temneparyp TennoHocutens — 90/70 °C;
pacnpefenvTenbHble FOPU3oHTanbHble TPyGONpoBOAbl BHE

OTonneHue: >
TENNOBOV OBGOMOYKU 3[aHust; pacrnpefenuTeNibHble BepTU-
KanbHble TPYGOMNpPOBOAbI BHYTPW TEMSOBOW OGOMOYKM 3Aa-
HWSi; perynmpyembliii Hacoc;
MPOM3BOACTBO:  KOTJIbl HA3KOTEMMEPATYPHbIE
aKKyMynMpoBaHue:  KOCBEHHO HarpeBaeMmblii HAKOMUTESb BHE TEMOBOW 060504KM
lFopsivee 3aaHUs;
BOJO- pacrnipegeneHve: pacnpefenvTenbHble ropuU3oHTasnbHble TPYGONpPOBOAbI BHE
CHabXeHue: TENNIOBOW 060M0YKM 30aHUs; C PELMPKYNSLMEN;

rpon3BoAcTBO.  KOT/bl C NOCTOAHHBIM TeMnepaTypHbIM PeXXrMomM

nepega4a: OTCYTCTBYET;
BeHTuUnaumsa::  pacripegesieHve: ecTeCTBEHHOE;
MPOMU3BOACTBO:  OTCYTCTBYET
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MonesHas oTannvsaemas nnowaab 3aaHns Ay, M2

Puc. 9. 3aBucumocTb KOSd)CbVILLVIeHTa 3arpat ﬂepBM‘-IHOI;I SHEepruu oT XapakTepucTuk 3naHusa

Ta6nuua 13. KoadbuumeHT 3atpar nepBrUYHON SHEprum e,
VaenbHble MonesHas otannveaemas nnowianb 3naHus Ay, M°

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

30aHus q,,

KBTxu/(m*ron) KoathchrumeHT 3aTpaT neperyHON 3Heprn e,

40 2,45 | 2,16 | 2,01 | 1,84 | 1,72 | 1,66 | 1,61 | 1,59 | 1,55 | 1,53 | 1,50

50 226 | 2,01 | 1,89 | 1,75 | 1,64 | 1,59 | 1,55 | 1,53 | 1,49 | 1,47 | 1,46

60 212 [ 1,91 | 1,80 | 1,68 | 1,58 | 1,54 | 1,50 | 1,48 | 1,45 | 1,44 | 1,42

70 207 [ 1,83 | 1,73 | 162 | 1,54 | 150 | 1,47 | 1,45 | 1,41 | 1,41 | 1,40

80 1,94 | 1,77 | 1,68 | 1,60 | 1,51 | 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

CpPaBHEHWIO CO 3JaHVeM, NMOAKMIOYEHHbIM K Ternnocetn (cm. n. 3.7.1), 3a cyet
NYHLINX 9HEPreTUHECKNX NMOKa3aTenen HU3KoTeMnepaTypHbIX KOTIIOB U OTCYTC-
TBUS TeNNoUKaLMOHHbIX TPY6ONPOBOAOB 3a Npeaenamu 3gaHus. B 1o xe Bpe-
MA He3Ha4YuTesibHO BO3pacTaloT AOMNOJIHUTEsIbHble 3HepronoTepn Ha KOCBEH-
HbIA MogorpeB 6aKoB-akKyMYNATOPOB B CUCTEME ropsiyero BOOOCHAGXEHMS,
pacnonaraembix BHE MPefenioB TennoBon 0605104KM 34aHus (B nogsane, TexHU-
4YecKoM 3Taxe...). [locTuraemoe yMeHbLLeHNe NOTpebneHns NepBUYHON 3Hep-
rmm Haxogutcs B gmanasoHe ot 100(1,56 — 1,36)/1,36 = 15 % po 100(3,17 —
—2,45)/3,17 = 23 %.
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lMonesaHas oTannveaeMas niowaab 3paHus Ay, M2
Puc. 10. 3aBMUCUMOCTL TEMIOBLIX 3aTpaT 34aHWs OT TENsonoTepb 1 OTanMBaeMon NoLLaam

Ta6nuua 14. YOenbHble aHepreTuyeckue 3atpaTtbl 34aHus

MonesHas oTannueaemas nnowlanb 30aHns Ay, M2

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

TensnonoTepu
3paHus gy,

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

VaernbHble [ONONMHUTENbHbIE 3aTpaThl AHEPIUN Gy £, KBTx4/(M?rof)

YaenbHble 3aTpathbl TENSIOBON 3HEPrUN gy -, KBTx4/(M*rop)

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

KoagpcpyLimeHT 3aTpar nepBU4HON IHEPrun e, B 3[aHUSX C BOASHbIMN
cuctTemMamu, NoJsTyHaroLUMmN 3HEPIUI0 OT KPbILLHOM, BCTPOEHHOU JIN60 npuc-
TPOEHHOUN KOTeJIbH!, HaxoauTCcA B Anana3oHe ot 1,36 go 2,45, 4to ny4lue,
4eM y 34aHni C LIeHTparn30BaHHbIM TernsiocHabxeHnem Ha 15...23 %.
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3.7.3. AneKkTpU4ecKne CUCTEMbI OTOMJIEHUSI NPSMOrO AeNCTBUS

OHepreTMyeckne nokasaTenu 30aHUi C eOVHbIM 3HEeProHOCUTENEeM-3ek-
TPUYECTBOM ANt CUCTEM OTOMJIEHUS, TOPSYEro BOJOCHAGXKEHNA U BEHTUIALMM
(Tabn. 15) npepctaeneHsbl B Tabn. 16 n 17, a Takxke Ha puc. 11 n 12.

Ta6bnuua 15. XapaKTepVICTI/IKVI 9N1IEMEHTOB NHXXEeHEepPHbIX CUCTEM 3O0aHNA

nepega4a: HEMOCPEACTBEHHOE NPeobpa3oBaHVE 3NEKTPOSHEPrMN B
TENMOBYHO SHEPTUIO;
OTonneHue: : akKyMysmpoBaHue: OTCYTCTBYET;
pacrpefeneHue:  OTCyTCTBYET;
MPpoV3BOACTBO:  AELEHTPaNN30BaHHOE 3NEKTPOOTONEHNE

I'opswee akKymyrnupoBaHue: eneKTponop,orpeBaeMbM 6aK HOYHOTrO HaKOMMEHUS;
BOAO- pacripegesieHue: OTCYTCTBYET,
cHab)xeHue: pon3BoacTBo. KBapTMprIVI JrieKTpoHarpesaTesib

nepepa4a: OTCYTCTBYET;
pacripegenerve: 3abop BO3Ayxa U3 NOMELLEHWIN 6€3 OTAENbHON PerynmpoBKM,
HO C LieHTpasibHbIM MpeaperynMposaHmem B TEnaoBoi 060-
NOYKe 3AaHUS; LIEHTPasbHOE YCTPOWCTBO no,qaqm v ypaneHus
BO3Ayxa; KpaTHOCTb BO3AyxoobMeHa — 0,6 4'; LeHTpobex-
HbI BEHTUIIATOP;
poM3BOACTBO:  TENNOBOW HACOC C nepefadeit TensoTbl B TEMIOBYHO 060MOHKY
3[aHvs; pereHepaums Tensotbl — 60 %

BeHTuUnsayums:

ConocTaBneHve faHHbix B Tabn. 11 n 14 ¢ 17 nokaabiBaeT, 4TO yAesbHble
3arpartbl TennoBsomn QHeprun B 3gaHUAX C ANeKTpooToreHnem npakTtn4eckmn He
3aBUCAT OT oTanIMBaeMon nnoLlaan. B Toxe Bpemsi OHM CyLLEeCTBEHHO HUXe,
4YyeM y 3[aHUN C BOASAHLIMW cUCTeMaMu. Tak, MO CPaBHEHWIO CO 3[daHWSAMU C
LEHTPanM30BaHHbIM TEMNIOCHA6XEHWEM YMeHbLLEHVE TensonoTpebneHns Ha-
xoputcs B npegenax ot 130,99/67,44 = 1,94 pasa go 128,16/33,23 = 3,86 pas.
Mo cpaBHEHWIO CO 30aHMAMM C KPbILLHBLIMW, & TakXXe BCTPOEHHbIMU U NMPUCTPO-
€HHbIMWN KoTenbHAMU — oT 125,44/67,44 = 1,85 paza pno 106,32/33,23 = 2,35
pas. Takas a(pheKTMBHOCTb 3MEKTPOOTOMNNEHNSA Bbl3BaHa, Npexae Bcero, oT-
CyTCTBMEM TPYOOMNPOBOLAOB W, COOTBETCTBEHHO, 3HEPronoTepb B HUX; 6ornee
BbICOKMMMW BO3MOXHOCTIMM TEPMOPErynMpoBaHns nomeLleHnii (cm. taén. 1);
HanM4nem CcucTeMbl pereHepauuy TennoTbl YAANAEMOro BEeHTUSIALMOHHOIro
BO3AyXa. 3Aechb crieyeT OTMETUTb, YTO AONOMHUTENbHOE CHUXKEHWE SHeprono-
Tepb C yaansemMbIM BEHTUIALUMOHHBIM BO34yXoM (cm. n. 3.2.1 n n. 3.2.3) Hopma-
TMBOM [2] He yuuTbIBaETCS.

OC06eHHOCTbLIO MOMYyYeHHbIX PE3ynbTaToB A1 CUCTEM C pereHepaumen Ten-
NOTbl yAansemoro Bo3gyxa fBMseTcs HapyLleHe o4epeHOCTU KPMBbIX, Xapak-
TEPU3YIOLLIMX KOIMULIMEHT 3aTpaT NepBUYHOM dHeprum e, (cpasHu puc. 11 ¢
puc. 7 v puc. 9). 3To NPoONCXOaUT 13-3a BO3pacTaHWsa ponv pereHepaumm Ten-
NOTbI NPV YNyHLLEHUN TEN03aLLMTHBIX CBOMCTB 3aaHuna. OgHako B LienoMm Ta-
Kasi 0CO6EHHOCTb HECYLLIECTBEHHA, T.K. B paccMaTprMBaeMoM auanasoHe Temnso-
noTepb ¥ oTannMeBaemMoi NroLaamn 3paqus pasnuive B e, cocTaBnsfeT =5 %
OTHOCUTENBLHOrO cpenHero 3HaveHuns (2,13 + 1,98)/2 = 2,08.

XapaKTepHOW 4epToW MONHON anekTpudurkaunum 6bita ABASETCA paBHO-
MEPHOCTb U3MEHEHUS yAerbHbIX TeN0BbIX 3aTpaTt 34aHnsa (CM. KpuBble Ha
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MonesaHas oTannveaemMas nioLiaab 3naHus Ay, M2

Puc. 11. 3aBucumocTb koaghdrumeHTa 3aTpaT NepBUHHON 3HEPTUW OT XapakTepPUCTUK 3aaHNs

Ta6nuua 16. KoathhuLmeHT 3aTpar nepBUYHON HEprume,,
VhenbHble MoneaHas oTannveaemas niowagb 30aHns Ay, M
Tennionotepn |44, ‘ 150 ‘ 200 ‘ 300 ‘ 500 ‘ 750 ‘1000 ‘ 1500 ‘ 2500 ‘ 5000 ‘10000
3paHus g,
KBTxu/(m*ron) KoadhpmUmeHT 3aTpat nepeu4Hoit 3Heprim e,
40 2,09 | 2,07 | 2,05 | 2,04 | 203 | 2,02 | 2,01 | 1,99 | 1,99 | 1,99 | 1,98
50 202 [ 201 | 1,99 | 1,98 | 1,97 | 1,97 | 1,96 | 1,95 | 1,94 | 1,94 | 1,93
60 2,02 [ 201 | 1,99 | 1,98 | 1,98 | 1,97 | 1,96 | 1,96 | 1,95 | 1,95 | 1,94
70 2,04 | 2,03 | 2,02 | 2,01 | 201 | 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 | 211 | 2,10 | 2,10 | 2,09 | 2,09 | 2,08 | 2,08 | 2,08 | 2,07

puc. 12 ¢ puc. 8 n 10). MprynHO TOMy — geLeHTpanu3auus OTOMNAEHUS U
rops4yero BOAOCHaGXEeHUs, MPU KOTOPOWN XapaKTepUCTUKM 060pynoBaHUA
OCTalTCHA NOCTOSAHHBIMU. [MOCTOAHHBIMM OCTAKOTCA TakXe U yAernbHble [O-
NOJSTHUTENbHbIE 3aTpaTbl 3HEPIUN (e £ HA 3TO obopydoBaHue (cm. Tabn. 17
c Tabn. 11 n Ta6n. 14).

Oco60e BHMMaHVE 3acfy>XuBalT YAeNbHble 3aTpaTbl TEN0BOW 3HEpPruu
Que £, NpedcTaBneHHble B Tabn. 17. OHK, XOTS M BKMKOYAKOT 3aTpathkl Ha OTonm-
neHve 1 ropsyee BOJOCHAOXEeHMe, UMeoT MeHbLUNE 3Ha4YeHWs, YeM yaenbHble
TennonoTepun 3gaHnsa q, (CM. Kaxayro CTPOo4Ky Tabnumupl). Takas 3akoHomep-
HOCTb NPOMCXOAMT BCreAcTBue paboTbl BEHTUNSALMOHHOIO pereHeparopa.
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lMonesaHas oTannveaeMas nioLaab saaxus Ay, M2

Puc. 12. 3aBNCMMOCTb TENMOBbLIX 3aTpar 3[aHua OT TennonoTepb U oTannMeBaemMoi nnowaam

Ta6nuua 17. YoenbHble aHeprosaTpartskl 34aHus

MoneaHas otannveaemas nnowaab 3gaHus Ay, M?

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

Tennonotepu
3n0aHna gy,
KBTxw/(wron) | 333 ‘ 3,33 ‘ 3,33 ‘ 3,33 ‘ 3,33 ‘ 3,33 ‘ 3,33 ‘ 3,33 ‘ 3,33 ‘ 3,33 ‘ 3,33

VaernbHble [OMNONMHUTESNbHbIE 3aTpaThl SHEPTUN gy £, KBTx4/(M?rof)

YrenbHble 3aTpathl TEMIOBON SHEPrK gy, -, KBTxu/(M?rog)

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 45,62 | 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 ygansemMoro BEHTUNISALMOHHOIO BO34yxa M BO3Bpa-
LaeT ee 06paTHO B NMOMELLEHNME.

KoathmumeHT 3aTpaT NnepBMYHON SHEPruM AN paccMaTpmMBaeMoro covyeTa-
HUSI UHXXEHEPHbIX CUCTEM 34aHust HaxoauTcs B avanasoHe 1,93...2,13. Ctonb
BbICOKME 3HAYeHUs NpW OOBOSIbHO HU3KMUX YOENbHbIX 3aTpaTtax TensoBOW SHep-
My OOBACHAKOTCA TEM, YTO Takue BUAbl TOMMMBA, KakK ra3d unm yrosb, B NepBuY-
HOW 3Heprum yumntbiBatoTcs B [2] ¢ koaddpmumeHTom 1,1, a anekTpoaHeprus —
3,0. Ecnun npymeHntb MeToamky [2] ons YkpawvHbl, TO C y4€TOM OONN aTOMHbIX

CTaHUM faHHble Tabs. 16 cnegyeT YMHOXUTL Ha MONPaBoYHbIN KOIMULIMEHT
0,63 (cm. n. 3.4.1). Ho, HeB3upas gaxe Ha 370, cpaBHeHWe Tabn. 10 n 13 ¢ 16
nokKasblBaeT, YTO SHepreTMyeckne nokasartenu paccmaTpyBaeMblX 3MEeKTPo-
cucTeMm npu onpenerieHHOM co4deTaHUn nnou_laueﬁ N HOPMaTUBHbIX yAeJIbHbIX
TEennonoTepb 34aHu CONOCTaBUMbI, a A5 34aHNN HEGONbLLOKW NoLLaan faaxe
nyyLue, 4em y BOASAHbIX MHXEHEPHbIX cnctemM. OCO6EHHO OTHOCUTENIbHO CUCTEM
C LeHTpanu3oBaHHbIM TEMNOCHAOXEHVEM.

Ecnn koahprumeHT ncnonb3oBaHma NEpBUYHOM SHeprum no Taén. 16 Bbiwe,
yem B Tab6n. 10 unn 13, 3TO BOBCE HE CBMAOETENbCTBYET O HESKOHOMUYHOCTMU
anekTpocucTeM. NMOCKONbKY HOPMAaTUBOM [2] HE Y4YUTLIBAKOTCA OOMOSHUTENb-
Hble SHEPrOSKOHOMMYHbIE (haKTOpPbI, MPUCYLLME STUM CUcTEMaM, 1 cneundmnka
TEXHNYECKOro COCTOSHUA TEMNOCETEN 1 3HeProobopyaoBaHus B YkpaunHe. Kpo-
Me TOro, peLuaroLLyl0 SKOHOMWYECKYIO Lenecoobpa3HOCTb MPUMEHEHUS Tex
UM MHBIX CUCTEM HOPMUPYIOT Tapudbl Ha 3HeproHocuTenu. B oco6eHHoCcTH —
Tapudbl Ha aNeKTPo3Hepruo, amddepeHUMpoBaHHbIe MO YacaM CyTOK, KOTO-
pble YMEHbLUAKT CTOUMOCTb MEPBUYHON SHEPrUN Ha COOTBETCTBYIOLLMIA KOIMD-
dumumenT (cm. n. 3.4.1).

3aTtpatbl nepBUYHON 3HEPrun y coYeTaHUsA MHXEHEPHBIX 3JIEKTPOCUC-
TeM 3[aHus — NPSIMOro 3J1IeKTPOOTOMJIEHUsI, aKKYMYISILUMOHHOIO ropsidero
BO[OCHAa6XeHUs1 N pereHepaTUBHON BEHTUJISILUMN — MeHbLUe Ao 50 % ans
He6obLunx v Bbile Ao 30 % Ans 60/bLUNX 3[4aHNN C BOASHbIMU CUCTeMa-
mu otornsieHusi (napameTpbl TensioHocutesns 90/70), 4To B cpeaHeM genaet
UX 3HEPreTUYEeCKU PaBHbIMM.

Ans ycnoBuii YkpaunHbi ¢ y4eToM JONIU U Ce6eCTOMMOCTH 3JIEKTPOIHEP-
rmn, BbipabaTbiBaeMoOV aTOMHbIMU CTaHUUSMMU, KO3(hhULMUEHT 3aTpar
nepBUYHON 3HEPrUv CUCTEMAaMMN IJIEKTPOOTOIJIEHUS] 10 MeToauKe [2],
cnepnyet ymHoxartb Ha 0,63.

3.7.4. dneKTpuyecKue cuctemMbl OTOMJIEHUS
aKKYMYNSILLMOHHOTO AEeACTBUSA

OHepreTMyeckmne nokasaTenu 3gaHuin ¢ akKyMynsauMOHHbBIM 3J1EKTPOOTOM-
NeHVeM B COYETaHUN C akKyMYmALMOHHbBIM rOpAYMM BOOOCHAGXEHMEM U pe-
reHepaTMBHOW BeHTMNsAUmWen (tabn. 18) npepctasneHsl B 1a6n. 19 n 20, a
Takxe Ha puc. 13 n 14.

ConocTaBrneHve gaHHbIx Taén. 16 1 19 nogTeepXpaeT, YTo KoadUUNEHT
3aTpaTt NePBUYHON 3HEPTUM Y CUCTEM SNEKTPOOTOMNSIEHNS C aKKYMYMALMOHHbIM
NPUHLMMOM OeNCTBUA HE3HAYUTENBHO BbILLE (MPUMEPHO Ha 8 %), 4eM y cuctem
3MEKTPOOTOMNNEHNA MPSMOro AeNCTBUA. ITO BbI3BAHO pasnuynem addeKkTmBs-
HOCTU perynupoBaHusa cuctem (cm. taon. 1).
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Ta6nuua 18. XapakKTepuUCTUKKN NEMEHTOB MHXXEHEPHbIX CUCTEM 3[aHuA
rnepepa4a: HemnocpefcTBEHHOe Npeo6pa3oBaHue JNEeKTPOIHeprun B
TEMNJOBYIO SHEPrULO;
OTtonneHwue: akkKymynvpoBaHue: B OrpaXxparolnx KOHCTPYKUUAX 30aHUA (I'IOJ'Iy);
pacripegeneHve:  OTCYTCTBYET;
MPOM3BOACTBO.  AELEHTPaIM30BaHHOE 3N1EKTPOOTONEHNE
lopsuyee aKKyMynmMpoBaHue:  3NeKTPOMNoforpeBaeMblii 6ak HOHHOTO HaKOMMEHUS;
BOAO- pacripefeneHue:  OTCyTCTBYET;
CHab)xeHue: MPpoV3BOACTBO:  KBaPTUPHbIV 3neKTpoHarpesaresb
nepepa4a: OTCYTCTBYET;
pacripenene+Hue:  3a6op BO3Ayxa U3 NOMELLEHWIA 6e3 OTAENBHON PEryNUPOBKU,
HO C LieHTpanbHbIM NpeaperynmpoBaHnemM B TENMOBON 060-
BeHTunsLms: IoYKe 3AaHUS; LIEHTparibHOE YCTPOWCTBO nouaqm V ypaneHus
BO3[yXa; KpaTtHOCTb BO3yXxoo6MeHa — 0,6 4'; LeHTpo6ex-
HbI BEHTUNSATOP;
pon3BOACTBO:  TEMMOBOIN HACOC C Nepeaadeii TEMOThI B TEMMOBYIO 0GOMOYKY
3p0aHus; pereHepaums TennoTbl — 60 %
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MoneaHas oTannusaemas nnowags 3aaHus Ay, M2
Puc. 13. 3aBucumocTb KoadhdrumeHTa 3aTpaT NepBUYHON 3HEPriv OT XapaKTepUCTVK 3aaHus
Ta6nuua 19. KoadhhmumeHT 3aTpat nepBuU4HON aHeprum e,
YoernbHble MonesHasa oTannueBaemas nnowiagb 30aHuna Ay, M?
TennonoreP 7100 | 120 [ 150 [ 170 [ 200 [ 250 | 300 | 350 [ 400 [ 450 [ 500
30aHu4 q,,
KBTx4/(M2rom) KoaththuupeHT 3atpar neperyHoON SHeprum e,
40 227 | 225|223 | 222 | 221|220 | 219 | 2,17 | 217 | 2,17 | 2,16
50 2,18 | 2,16 | 2,14 | 213 | 2,13 | 2,12 | 2,11 | 2,10 | 2,10 | 2,09 | 2,08
60 2,16 | 2,14 | 212 | 212 | 2,11 | 2,10 | 2,10 | 2,09 | 2,09 | 2,08 | 2,07
70 2,16 | 2,15 | 213 | 2,183 | 2,12 | 2,12 | 2,11 | 2,10 | 2,10 | 2,10 | 2,09
80 218 | 2,16 | 2,16 | 2,16 | 2,16 | 2,15 | 2,14 | 2,13 | 2,13 | 2,12 | 2,12
90 2,22 | 222 | 220 | 219 | 2119 | 2,16 | 2,18 | 2,17 | 217 | 2,17 | 2,16
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MNonesHas otanneaemas nnoLagb 3aaHus Ay, M2

Puc. 14. 3aBUCUMOCTb TeNmoBLIX 3aTpaT 3AaHUs OT TENSIONOTEPb M OTanIMBaeMon nnoLiaam

Ta6nuua 20. YOenbHble 3Hepro3aTpaTtbl 34aHus
MonesHas oTannmMeaemas nnowanb 3gaHnsa Ay, M
Vaenbpie | 100 ‘ 120 ‘ 150 ‘ 170 ‘ 200 ‘ 250 ‘ 300 ‘ 350 ‘ 400 ‘ 450 ‘ 500
Tennonorepu YaenbHble AOMNONIHUTENbHbIE 3aTpaThl 3HEPrun KBTx4/(M*rop)
3paHu g, A A P Prvvt Qe e A

KBTxw/(vron) | 3,33 ‘ 3,33 ‘ 3,33 ‘ 3,33 ‘ 3,33 ‘ 3,33 ‘ 3,33 ‘ 3,33 ‘ 3,33 ‘ 3,33 ‘ 3,33

VoenbHble 3aTpathl TEMNOBOW 3HEPTUM Gye £, KBTx4Y/(M?rop)

40 36,43 | 36,12 | 35,71 | 35,56 | 35,40 | 35,24 | 35,09 | 34,66 | 34,74 | 34,64 | 34,51
50 42,04 | 41,73 | 41,32 | 41,17 | 41,01 | 40,85 | 40,70 | 40,47 | 40,35 | 40,23 | 40,12
60 48,72 | 48,41 | 48,00 | 47,85 | 47,69 | 47,52 | 47,38 | 47,15 | 47,13 | 46,91 | 46,79
70 56,12 | 55,82 | 55,41 | 55,26 | 55,10 | 54,93 | 54,79 | 54,56 | 54,43 | 54,42 | 54,20
80 64,01 | 63,40 | 63,24 | 63,14 | 63,08 | 62,88 | 62,67 | 62,44 | 62,32 | 62,20 | 62,09
90 72,56 | 72,25 | 71,84 | 71,69 | 71,563 | 70,37 | 71,22 | 70,99 | 70,87 | 70,85 | 70,64

HaHHble Ta6n. 10, 13 n 19 cBMOETENLCTBYIOT O TOM, YTO CUCTEMBI aKKYMYTIS-
LUMOHHOrO MpuUHLUMNa OEeNCTBUA BrOMHE paBHOA(EEKTMBHLI NO 3aTpatam nep-
BMYHOW SHEpruyM C BOAsAHbIMWM cucTemamu oTtonneHus. Hanpumep, cpepHee
npesbilLieHne ncnonb3oBaHUsA I'IGpBVI‘-IHOVI 3Hepr|/|e|7| Nno cpaBHEHUIO C BOOAHbI-
MW cucTemamu, NOTPEONAOLLMMN TEMOTY OT KPbILLHOW KOTESIbHW, COCTaBnseT
100(2,10 — 1,50)/2,10 = 30 %. 3T0 3HA4eHWE BMOSIHE PABHO3HAYHO pasHuLE B
MPUHATBIX MPY CPABHEHUN HU3LLMX 3HAYEHWAX MOTEPb SHEPTUW AN BOASHbIX U
BbICLLMX — AN SMEKTPUHECKUX CUCTEM OTOMMEHUS, H4TOObI M3bexaTb Hapeka-
HWUIA B npeaB3ATocTn. PasHuua B 30 % SIBNAETCS HECYLLUEeCTBEHHOW, TaK Kak
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OTONNEHNWSA & OHEPFETUWYECKOE COMNOCTABNEHMWE

QNEKTPUWYHECKWE KABEJIbHBIE CUCTEMbI

BMOJSIHE MepeKpbIBaeTCs NPeMMyLLIeCTBaMU 3MeKTPOOTOMIeHNA N HefocTaTKa-
MW TensiosHeprocncTemsl YKpauHbl, pacCMOTPEHHbIMKU paHee. Tem 6oree, 4To
MHOrOCTaBOYHblE Tapudbl HA MEKTPOIHEPIUIO, KAK MUHUMYM ABYXCTaBO4HbIE,
YMEHbLLAIOT CTOMMOCTb NepBMNYHON aHeprum Ha 30 %.

KoaghpuymeHT 3aTpat nepBuUYHON 3HEPrun akKymynsiLUUOHHbIX CUCTEM
3/1IeKTPOOTOM/IeHUS NINLLIb Ha 8 % BbilLe, HeM Y CUCTEM 3JIEKTPOOTOINIeHNs
npsiMoro AevicTBUs, U B CPEAHEM OAQNHAKOB C KO3GhghULINEeHTOM A1 BOAS-
HbIX CUCTEM OTOIJIEHUS].

Ana ycnoBuii YkpanHbl KO3hhUUNEHT 3aTtpar rnepBUYHON SHEPruun
CUCTEM 3JIEKTPOOTOI/IEHNsI, OonpeaesisieMbin o metoguke [2], cnegyet
yMHoXartb Ha 0,63 (cm. n. 4.3.1).

3.7.5. KomM6MHUpOBaHHbIE CUCTEMbI OTOMJIEHUS —
BOASIHbIE C LIEHTPaNN30BaHHbIM TEMIOCHa6XeHneM
M aneKTpuyeckue KabenbHble KOMGOPTHOro
Aorpesa NoMeLLeHun

OHepreTnyeckne nokasatenu 3haHuin C KOMOMHUPOBAHHLIMK CUCTEMaMMU
OTONNEeHWs (BOASHOM Ha KoMMneHcauuio 75 % TennonoTepb U SNeKTPUHECKON
kabenbHOM HamnosnbHOM — Ha 25 % TennonoTtepb) (Tabn. 21) npeacTaBfieHbl B
Tabn. 22 n 23, a Takxe Ha puc. 151 16.

Ta6bnuua 21. XapakTepuUCTUKN SNEMEHTOB MHXEHEPHbIX CUCTEM 3[4aHUSA
nepega4a: papmaTopamu ¢ Tepmoperynatopamu Ha 2K u otaensHo pe-
rynMpyemMbIMU HamnomnbHbIMW MaHeNsMn ¢ HarpeBaTesibHbIM
anekTpokabenem;
aKKyMmynmpoBaHue:  OTCYTCTBYET;
OTonnenve: pacripefieneHune;  pacyeTHbli nepenag TemnepaTyp TennoHocutens — 90/70 °C;
pacnpepenuTenbHble rOpU3oHTaNbHble TPYy6OMNpoBOAbl BHE
TENNOBOM OBGOMOYKU 3AAHUSA; pacnpepenuTeNibHble BepTu-
KarnbHble TPY6OMpPOBOAbl BHYTPU TEMMOBON 060MOYKN 3AaHUS;
perynupyemslii Hacoc;
pon3BOACTBO:  KOTJIbl C MOCTOSIHHLIM TEMMepaTypHbIM PEXUMOM
I’opﬂqee aKKymyrnvpoBaHue: OTCYTCTBYET,
BOM0- pacnpegeneHue: pacnpen?aneanble ropu3oHTasbHble pr6o‘r|poao,qb| BHE
TEeNnoBOM 060MI0YKN 30aHNS; C PeumnpKynsaumnen;
CHabXeHue:
npon3BOACTBO:  KOTSbl C MOCTOAHHLIM TeMNepaTypHbIM PeXXMMoMm
rnepepaya: OTCYTCTBYET;
BeHTunauuws:  pacnpegeneHve: eCTeCTBEHHOE;
pon3BoACTBO:  OTCYTCTBYET
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MonesHas otannMeaeMas nnowagb 3naHus Ay, M2
Puc. 15. 3aBncumocTb kKoadduumenTa 3aTpaT NepBUYHON SHEPTUN OT XapaKTEPUCTVK 3[aHNs

Ta6nuua 22. KoadhhmumeHT 3atpat nepBU4HON aHeprum e,
VaenbHble MonesHas otannueaemas nnowane 3aaHns Ay, M
Tennonotepn |44 ‘ 150 ‘ 200 ‘ 300 ‘ 500 ‘ 750 ‘1000 ‘ 1500 ‘ 2500 ‘ 5000 ‘10000
3paHKs g,
KBTx4/(mfron) KoathchnmeHT 3aTpaT nepBuyHOI 3Hepru e,
40 328 | 2,89 | 272 | 250 | 2,31 | 223 | 217 | 2,12 | 2,06 | 2,01 | 1,98
50 307 | 274 | 258 | 2,41 | 224 | 217 | 212 | 2,07 | 2,02 | 1,97 | 1,95
60 2,97 | 2,63 | 2,49 | 2,34 | 2,19 | 2,12 | 2,08 | 2,04 | 1,99 | 1,95 | 1,93
70 2,81 | 255|242 | 228 | 215|209 | 205|201 197 193|191
80 272 | 2,48 | 2,37 | 2,24 | 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 | 2,01 [ 1,97 | 1,93 | 1,90 | 1,89

Cunctema KOMOPTHOrO 311eKTPOKabenbHOro Harpesa nona KoMMneHcuMpyeT
YacTb TennonoTepb 3paHus. lNpu 3ToM MoTpebrieHne CyMMapHOW TensioBow
3HEpPrn (G, we g + Gy we e) Ha OTOMNIEHME 1 ropsiyee BogocHabxeHne (puc. 16)
No CpaBHEHWIO C BOAAHbIMM cucTemamu (puc. 8) ymeHbluaeTcs oOT
73,54/(58,27 + 10,70) = 1,07 pasa po 196,7/(157,41 + 22,20) = 1,10 pas.
OpHako koahpMuMeHT 3aTpaT MepBUYHOW SHEepPruu yBenmymBaeTcs oT
3,28/3,17 = 1,03 pasa go 1,89/1,60 = 1,18 pas. Ctonb He3Ha4yMTenbHOE yBenu-
YeHve BMOMHE KOMMEHCUPYETCA HeyYTeHHbIMW B METOAMKe Hopmatmea [2]
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MonesHas otannveaemas niowaab 3aaHus Ay, M2

Puc. 16. 3aBUCMMOCTb TEMNOBLIX 3aTpaT 34aHus OT TEN0NoTePb ¥ OTaNMBAEMON MIoWaam

Ta6bnuua 23. YoenbHble aHepreTu4eckre 3atpaTthbl 34aHns
MonesHas otannvMeaemas nnowjaab 3naHua Ay, M?
100 ‘ 150 | 200 | 300 ‘ 500 ‘ 750 ‘1000 1500 ‘ 2500 ‘ 5000 ‘10000
YnenbHble
Tennonorepun YaernbHble JONOMHUTENbHbIE 3aTpaThl SHEPrUK Gy £, KBTx4/(M*rof)
30aHua qj,
kBTx4/(m?rog) | 3,92 ‘ 2,84 | 2,31 | 1,75 ‘ 1,27 ‘ 1,02 ‘ 0,87 | 0,72 ‘ 0,59 ‘ 0,46 ‘ 0,38

VaernbHble 3aTpaThbl TEMMOBOW HEPTUM HA BOAAHOE OTOMneHne
1 ropsiyee BOJOCHABGXEHWE g, e £, KBTx4/(M?rop)

40 105,98 91,70 | 85,09 | 77,65 | 70,62 | 67,62 | 65,76 | 63,61 | 61,35 | 59,46 | 58,27
50 115,98/101,68| 94,84 | 87,18 | 79,76 | 76,69 | 74,76 | 72,46 | 70,05 | 68,01 | 67,16
60 126,33|111,65/104,59| 96,70 | 88,92 | 85,77 | 83,76 | 81,31 | 78,78 | 76,63 | 75,71
70 136,68(121,63|114,34(106,23| 98,07 | 94,84 | 92,76 | 90,16 | 86,70 | 85,11 | 84,26
80 147,03|131,65|124,09|115,75|107,22|103,92|101,76| 99,00 | 96,15 | 93,66 | 92,81
90 157,41|141,58/133,84(125,28/116,37|112,99|110,76|107,86|104,85|102,21|101,36

3Heproc6eperarLmMm hakTopamm, NPUCYLLUMIN HanosbHbIM CUCTEMAM OTONM-
NEHns, 4YTO pacCMoTpPeHO paHee. Kpome Toro, koadhuumeHT 3atpar nepsuy-
HOW 3Heprum Ha puc. 15 1, COOTBETCTBEHHO, B Tab. 22 Nony4eH ¢ Koahdpu-
LUMeHToM 3 Ana notpebnaeMon SneKTpo3Heprum.

Tennbii non, HarpeBaembii 3I/IeKTPUYECKOW KabesibHOW CUCTEMOM,
B [OMOJIHEHNEe K LeHTPa/in30BaHHOW BOASIHOW cUCTEeMe OTOIMJIEHUS C
paguatopamu CyLLieCTBEHHO He OTpaXaeTcsl Ha 3hheKTUBHOCTU UCIIOJIb-
30BaHUsA NEPBUYHOUN IHEPIUN.

Ans ycnoBuii YKpauHbl criegyetr y4yecTb B KO3I(hhuUueHTe 3atpar
nepBUYHOW 3HEepPruu [OJII0 aTOMHON 3HEePreTUKN B SHEProcUcTeMe CTPaHbl.

3.7.6. BoasiHble cucteMbl OTOMJIEHNS C TEMNJIOBbIMMU
Hacocamu 1 COJIHEeYHbIMU KOJIJIEKTOpaMu

OHepreTnyeckre nokasareny 30aHnii C COBMELLEHHLIM UCMONMb30BaHNEM Ter-
NOBbLIX HACOCOB W COJIHEYHbIX KOMSIEKTOPOB AJ15 OTOMSEHNS U rOpsiHero BOJOC-
HabeHus (Tabn. 24) npencraeneHbl B Tabn. 25 1 26, a Takke Ha puc. 17 n 18.

Ta6bnuua 24. XapaKTepUCTUKN SNEMEHTOB MHXXEHEPHbIX CUCTEM 30aHUS

nepepa4a: OTHENbHbIM PEryNMpoBaHMeM MOMELLEeHUA OTONUTENbHLIMU
naHensamm ¢ Tepmoperynstopamu 2K;
akKymynupoBaHue: 6aK-HaKonuTesNb CHapyXu TENOBOW 060I0HKN 3AaHS;
pacripegeneHve:  pacyeTHbIV nepenag Temneparyp TennoHocutens — 35/28 °C;
pacnpefenvTenbHble ropu3oHTanbHble TPy6onpoBoAbl BHE
TEnnoBov 06OMOYKN 3[JaHWs; pacrnpefenuTeNibHble BEpTU-
KanbHble TPY6GOMPOBOAbI BHYTPW TEMNOBOW OGOMOYKM 3Aa-
HWSI; perynupyemblii Hacoc;
PpoMU3BOACTBO.  COJNTHEYHbIE KOMEKTOPbI/TENIOBOW HACOC BHE TEnnoBomn 060-
JIO4KWN 3AaHusA

OTonnexwne:

aKKyMy/IMPOBAHME: ~ KOCBEHHO HarpeBaeMblii HAKOMUTE b BHE TEMNIOBOM 0605104~
KW 3paHus;
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Mopsyee .
YaenbHble 3aTpaThbl ANEKTPOIHEPT UM HA HArpeB nona g e =, KBTx4/(M?rop) BOAO- pacripehenerne: - pacnpeneMTeNbHbIe FOpI/I30HTaJ'Ibe-Ie préonposo,qnzj. B
CHABYKEHME: npepenax TennoBoi 060M04Ku 3AaHNA; C PeLmMpKynAaLMel;
40 10.70 | 1070 | 10.70 | 10.70 | 10.70 | 10.70 | 10.70 | 10.70 | 10.70 | 10.70 | 10.70 MPOM3BOACTBO.  COMNHEYHbIE KOMNEKTOPbI/TENIOBOM HACOC BHE TEMoBoi 060-
, ) ) ) ) , \ ) ) ) ) FONKI 3RaHVS
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 fepenaqa;  OTCYTCTBYeT,
BeHTunauua:  pacripegesnieHve:  eCTeCTBEHHOE;
70 18,20 | 18,20 | 18,20 | 18,20 | 18,20 | 18,20 | 18,20 | 18,20 | 18,20 | 18,20 | 18,20 MPON3BOACTBO.  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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lMonesaHas oTannveaeMas nioiaab 3faHus Ay, M2

Puc. 17. 3aBucUMOCTb KoathhuLeHTa 3aTpaT NepBUYHOI 3HEPrin OT XapakTepUCTUK 3[aHNs

Ta6bnuua 25. KoathhnLmeHT ncrnonb3oBaHUs NepBUYHON aHeprume,,
MonesHas oTtannveaemas nnowiagb 3aaHNA Ay, M?
YoenbHble
ennonotepu |44 ‘ 120 ‘ 150 | 170 | 200 | 250 | 300 | 350 | 400 ‘ 450 ‘ 500
3paHvsa gy,
B 12|
KBr/(mron) KoaththuumeHT 3aTpar neperyHON SHeprum e,
40 1,32 | 1,26 | 1,20 | 1,17 | 1,13 | 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
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MMonesaHas oTannveaeMas niowaab 3paHus Ay, M2

Pvc. 18. 3aBnucumocTb TennosbIx 3aTpar 3faHua oT TennonoTepb U oTannueaemoii nnowaam

Ta6bnuua 26. YaoenbHble 3HepreTuyeckne 3aTpartbl 30aHus
MonesHas otannmMeaemas nnowianb 3aaHnsa Ay, M2
VienbHble 100 ‘ 120 150 170 ‘ 200 ‘ 250 ‘ 300 | 350 ‘ 400 ‘ 450 ‘ 500
Tennonorepu YaernbHble JONOMHUTENbHbIE 3aTpaThl SHEPrUN Gy ¢, KBTx4/(M?rog)
3[aHus g,
KBT=w/(MTon) | 5 gg ‘ 522 | 4,60 | 4,32 ‘ 4,01 ‘ 3,66 ‘ 343 | 3,26 ‘ 3,14 ‘ 3,04 ‘ 2,96
YaenbHble 3aTpaThbl TENMOBOW SHEPIUN Gye £, 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

IFNILOND FII9HQUITIVE IUMNDIhULdLAITUE

¢ BMWHIUULUOLO

ANHIUEGVYLOOUOD 30MO03IhULIIdIHE

)

DEVI.--

DEVI.-"w




OQHEPIFETUYHECKOE CONOCTABIJNEHME

OTONNEHNSA &

QNEKTPUWYHECKWE KABEJIbHBIE CUCTEMbI

XapakTepHon 0CO6EeHHOCTLIO paccMaTpuBaemMon COBOKYMHOCTM CUCTEM SB-
NAeTCa He TONMbKO B HECKOMbKO pa3 MeHbluve 3aTpaTtbl YAeNbHOW TemnsoBon
3HEprumv rno cpaBHeHUO ¢ TpebyeMoit Ha oToreHne (ConocTaeb queg C g, B
Ta6n. 26), HO 1 KOIPPULIMEHTbI 3aTpaT NepBMYHON SHEPrumM e,, MeHbLUIE efy-
HULpl (cM. puc. 17 6o Tan. 25). Takon 3aKOHOMEPHOCTU CMOCOBGCTBYET MNOT-
pebneHne BO306HOBMSIEMbIX UCTOYHMKOB 3Hepruv. B Toxe Bpems AOMNOAHW-
TenbHbIe 3aTpaTthbl 9HEPIUN (e g HA PAbOTy 060PYAOBaHMSA ABAAOTCH OQHUMM
13 HanbosbLLNX CPEAN PacCMOTPEHHbIX PaHee CUCTEM.

KoaghgpuumeHT 3aTpart nepeBuYHON 3Heprum €, B 3RaHUSIX C COJIHEYHBI-
MU KOJIJIEKTOpamMu U TernsioBbIMU HacocaMy OIS OTOMJIEHNS U FOPSYEro
BOAOCHA6XXeHUs1 UMEeeT Hanlyylumue noKa3aTesin UCrosIb30BaHNUs NepBuY-
HoOWVi aHeprun. B Toxe BpeMsi, n3-3a BbICOKMX KanuTallbHbIX 3aTpar, aTu
cucTembl TPE6YIOT rocyfapCcTBeHHbIX MHBeCTULMI [11].

3.8. lNpumepbl 3HEepreTUHECKOro cornocTaBneHUs
MH)XXEHEPHbIX CUCTEM 3[aHUN

anMepbl SHepreTn4eckoro conocrtaBllieHUA UHXEeHEepPHbIX CUCTEM 3D,aHVII7I
COCTaB/EHbI NO METOAMKE HOpMaTMBA [2] C y4eTOM 0COHOEHHOCTEN ee NpUMeHe-
HUS B YKpaunHe:

® Npu onpefeneHnn KoadppuumeHTa 3aTpaTt NePBUYHON SHEPIUN, B OTIINHME
OT NMpeAcTaBeHHbIX Tabnuy 1 rpadmkos B n. 3.7.1...3.7.6, NpUMEHEH KO-
a(hPULMEHT yHeTa [oNM aTOMHON 3NEKTPOIHEPreTUKM, paBHbivi 0,63 (noa-
po6Hee cMm. n. 3.4.1);

® KOHTPO/bHbIE MOKa3aTenu yaesibHOro TenfoBOro MOTOKa AN OTONUTENb-
HbIX CUCTEM XWJbIX Y OOLLECTBEHHbIX 3AAHUIA, MPUHMMAEMbIE MO NPUIOXe-
Huto 25 [48], pnsa cobnoaeHVs YCNOBUA CONOCTaBUMOCTY 30aHUA C BOASA-
HbIMU 1 SNEKTPUHECKUMUN CUCTEMaMM OTOMMEHMS MO TEMSIONOTEPSM YMEHb-
Lanucb B ABa pasa cooTBeTCTBEHHO n. 3.9 [48].

PeanbHble nokasaTenn COCTOSHUSA TenyoBbiX CeTel B YKpauHe
(cBepxponycTMMble TEMMONOTEPU B MarncTpansix, HEKa4eCTBEHHOE PEerynmpo-
BaHWe OTMyCcKa TEMOTbl, 3aBblLLEHHbIE PAcXOdbl FopsiHero BoAONOTpebeHus,
N3HOLLEHHOCTb 060pyA0OBaHus...) HE NPMHUMAIIOCh BO BHUMaHue. B pacyetax
NnpuMeHeHbl cregyouime oTnn4nuTesNbHbIe 0COO6EHHOCTU and yCﬂOBI/IIZ praI/IHbIZ

® KOI(PULMEHT TeNsIonoTepb B TENOCETAX MPUHAT paBHbIM 1,1;

e yfienbHOe Tpebyemoe TennonoTpedneHne cCUCTeMon ropsyero BogocHab-
XEeHUA MpPUHATO pasHbIM (g, = 12,5 kBTx4/(mM’rog) w3 pac4yeta
23 n/(4enxgeHb) ¢ Temnepatypomn 50 °C; cm. n.p. 3.7;

® KPaTHOCTb BO3AYX006MeHa B nomMeLLleHnn pasHa 0,4 4.

B npumepax y4TeHbl aHepretTuveckme napameTpbl KOHCTPYKTUBHbIX 3re-
MEHTOB CUCTEM W HEe YYTEeHbl MUX couumasibHble, CaHUTapPHO-TMrMEeHNYecKune,
3KOSIOrnM4eckmne, sKcnyaTtaumoHHble U Ap. 0CO6EHHOCTU, PACCMOTPEHHbIE B
n. p. 3.2...3.6.

[MpomeXyTo4Hble 3HaYeHNs BENUYUH A1 MPUMEPOB paccHUTaHbl NyTemM WH-
TepnonMpoBaHns (onpeaeneHnst BHyTpyM 0611acTy M3BECTHbLIX 3HAYEHWI) TabnuL,
B n. 3.7.1...3.7.6. [lpoMeXyTo4HbIe 3HAYEHUSI BENMYMH 3a npefenaMmm obnactm
N3BECTHbIX 3HAYEHWU ONpefeneHbl NyTeM 3KCTPanonmMpoBaHus U3BECTHbIX 3Ha-
YeHuIn Tabnuubl. DKCTpanonMpyemMble 3Ha4eHUs yaesbHbIX TENSIOBbIX 3aTpaT u
KoathdpmumMeHTa 3aTpaTt NEPBUYHON SHEPrUM A1 3haHUA ¢ 60SbLUIE NoNe3Hon
oTannMsaemMon MnoLaaeto, Yem ykasaHa B Tabnvuax, octaloTcs NpUMepHO noc-
TOSIHHBIMUW MPU COOTBETCTBYIOLLMX YAeSbHbIX Ternonotepsx. Moatomy oHn npu-
HATbI PaBHbIMM 3HA4YEHUSIM, COOTBETCTBYIOLLMM MakcumarnbHOWM nnoLaan.

Mo meToamke HopMaTMBa [2] C BblLLEeNpUBEAEHHBIMU OOMYLLEHUAMN COCTaB-
NeHbl NpUMepbl COMOCTaBMEHNS BApUaHTOB MPOEKTHbIX peLueHui. Mpumep 1
oXBaTbIBAET XapaKTepHYIo rpynny 3gaHuin B npefgenax KnmMaTtu4yeckoro pervo-
Ha. XapaKTepHylo rpynny 3AaHui BbIOGUPAIOT MO KOHTPOSbHBLIM Nokasarensm
YAEMbHOro TensoBOro NoToKa A OTOMUTESNbHbIX CUCTEM XUSIbIX N O6LLIECTBEH-
HbIX 3gaHun 25 [48], pacrnofioXXeHHbIX B OOHON U3 YETbIPEX TemnepaTypHbIX 30H
YKkpauHbl [26]. MNpumepsl 2...4 cocTaBneHbl 18 KOHKPETHbIX 3aaHui. B yac-
THOCTW, NPUMEP 4 — aHanornyeH NPoeKTMpyemMomy rnepsomy 3gaHuto B r. Kue-
BE C aKKyMYISILLMOHHOWN 3NEKTPUYECKON KabenbHON CUCTEMOWN OTOMSEHUS.

TMpumep 1. NpoekTupyroTcs B 1-o¥ TemnepaTypHOU 30He YKkpauHbl Xuible
MHOIFOCEKLMOHHbIE JoMa BbiLLe 16-3Taxeri CO CITIOKHOV KOHQUrypawumei B rna-
He. Nokasartesib y[esibHoOro TerioBoro rnoToka [48] Ansi OTONUTEsIbHbIX CUCTEM
q = 0,58 I'Ox/(M*rog)=161 kBTx4/(M?*rog).

Heobxoamnmo: cornoctaBuTb SHEPreTUHEcKyr 3hEeKTUBHOCTL CIIEAYIOLLNX
BapuaHTOB MPOEKTHbIX PELLEHUI:

A. Cuctema oTonNeHUs 1 ropsiHero BogoCHabXeHUs MNoAKIH0YEHb! K Ternso-
ceTu; cuctemMa BEHTUIIAUMM — eCTECTBEHHasi Heperynmpyemasi;

B. Cuctema oTomnIeHns n ropsiHero BOLOCHA6XeHWUS MOAKITHOYEHb! K KPbILL-
HOU KOTEJIbHE, CUCTeMAa BEHTUNISILMN — €CTECTBEHHAs Heperynpyemasi;

B. Cuctema npsiMoro aneKkTpu4eckoro OTOM/IeHNs N akKyMyJssMOHHOIo ro-
psiYEr0 BOAOCHAbXeHUsi;, cuctema BeHTunsumn ¢ 60 % pereHepauymen
TENA0Tbl U3 yAanseMoro BeHTUISLMOHHOIro BO34yXa;

I'. Cuctema aneKTpu4eckoro akkKyMysiUMOHHOIO OTOM/IEHWUST U rOPsiHero Bo-
JOCHabXeHus1; cuctema BeHTunAummn ¢ 60 % pereHepauuveri TenioTsl U3
yAansaemoro Bo3ayxa;
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A. KombuHnpoBaHHas cuctema OTOMIeHNs1 — BOASHAS C UEHTPaIM30BaHHbIM
TernsiocHabXXeHneM (cnctema BOLSIHOrO OTOMJIEHUS] paccynTaHa Ha KoM-
neHcauuio 75 % TernsionotTepb)  KOMGOPTHbIV SNIEKTPUHECKMI KabeslbHbIV
riogorpeBs rnona fnoMeLYeHu (Ha KomreHcaumo 25 % TernsionoTepsk); LieH-
Tpanm3oBaHHOe ropsiHee BOLOCHAOXEHNE; eCTECTBEHHAs BEHTUIALMS;

E. Cuctema akkyMysisiLMOHHOIr0 BOASIHOrO OTOIM/IEHUS U FrOPSYEro BOJ4OCHab-
)KEHWUSI C TeryioBbIM HAacoOCOM W COJTHEYHLIMU KOJITIEKTOpaMu; cuctema
BEHTUIISILMN — €CTECTBEHHAs Heperympyemasl.

PeLuenwne.

1. lNpuBOAVIM K OAMHAKOBbIM YCITOBUSIM COMOCTaABUMOCTU PassinyHbIX CUCTEM
OTOMMIEeHNs, NPEAbABASEMbIM K 3[4aHUAM C 37eKTpooTorieHnem. C yyeTom
n. 3.9 [48] ymeHbluaem B gBa pa3a KOHTPOJ/IbHbIM rMoKasaTesb yAesbHOro Ter-
JI0BOVI MOTOKA —

g, =q/2 =161/2 ~ 80 KBrxw/(M’rog).

2. OnpepensieM ynesbHble AOMOMHUTEIbHbIE 3aTpatbl SHEPrun  Que g U
yAesibHble 3aTpaTtbl Ternsi0Bou sHeprum Qye ¢ Npy q, = 80 KBTx4/(M?rog) nytem
BbIGOPKM 3HAYEHWV 13 cooTBETCTBYOLMX Tabmy n. 3.7.1...3.7.6. 3anonHsaem
1a6n. 27. [pu aTom BapnaHTy A cootsetcteyer n. 3.7.1, 6 — 3.7.2 n 1.4. 3atem
10 fAaHHbIM Tabs. 27 cTpoum rpaghuku (puc. 19) ans smudyanbHoro ygobcrsa co-
riocraBJieHus 3arpar TersjioBovi n ,qOI'IOJ'IHMTGﬂbHOVI SHeprnn B paccmartpuBae-
MbIX BapuaHTax npoOeKTHbIX PEeLLEeHN.

B BapuaHTe [l yaenbHble 3aTpatbl TEMI0BOV SHEPrMN  Qye g, U3-3a pasin-
4nsi UICTOYHUKOB 3HEPIrOCHAbXeHWsl, NPEACTaBeHbl ABYMs COCTaBSOLMMU.
WHpekcy "I" cooTBeTcTBYeT TensioBasi SHEPrusi B BUAE Harpetou BoAbl,
"IT" — 571eKTPOSHepPrnm.

3atpartbl TennoTb! Qe g M [OMNOSIHUTESIbHbIE 3aTPaThbl Jue g B BUAE 3/1EKTPO-
SHeprum, B OT/IN4ME OT HarpeTovi BoAbl, B Tabsl. 27 Bbl4esIeHbl CEPbIM LBETOM.

ConocTtaBrieHvne BapnaHTOB MPOEKTHbIX PeLUeHWV Mo yAesbHbIM 3aTparam
TErn/I0BOVi SHePruu qye g NMOKa3biBAET (CM. BEPXHIOO HYacTb puc. 19), 4to pac-
cMaTpuBaeMbie CUCTEMbI NOAPA3AENAOTCs Ha Tpy rpynbl. CUCTEMbI epBov
rpynnbl NOAKAHYEHbl K UCTOYHUKAM TEerI0CHAOXEeHWUS, KOTOPbIMU ABJISIOTCSA
KOT/Ibl, CXUraroLyme Tonnmeo (ras, masyT), — BapuaHTel A, B u [. 3ta rpynna
XapaKTepu3yeTcs HauBbICLUMMU 3aTpaTtamu TernnoBovi sHeprim. Ocoboro BHU-
MaHusi N3 3TOV rpynrbl 3aciyXuBaeT BapnaHT [l KOMOMHUPOBaHHOU cUCTEMbI
OTOIM/IEHUS1 — BOASHOM U SNIEKTPUYHECKOV (TersibiM nosom). OTOT BapuaHT Tpe-
OyeT MeHbLUVX 3aTpar TErnsI0BOY SHEPruv, Yem BapmaHT A C LieHTpain30BaH-
HbIM Tern10CHabXXeHnem v BapnaHT b ¢ KpbILLHOM, BCTPOEHHOV IGO0 npucTpo-
EHHOV KOTeJIbHeV B 3[aHusiX C [0JIe3HOM oTanimBaemMon roljangsbto 6oree
npumepHo 1000 M.

Bropas rpynna coctout u3 BapvaHToB B n I'. 9T0 BapuaHTsl 3gaHuii ¢ rosi-
HOCTBIO 3/IEKTPUGDULMPOBAHHbIM 6bITOM. Mexay HuMu cyLyecTByeT He3Haqyu-
TENIbHOE pasnnyne B MoTPEOsIeHNN TErJIOBOV 3HEPrun — akKyMYJISLNOHHbIE
CUCTEMbI STIEKTPOOTOINIEHNS MOTPEBISIIOT NPUMEPHO Ha 8 % 6OsIbLLIE TErNI0BOV

Ta6nuua 27. YoenbHble SHepreTu4eckre 3aTpaTthbl 3aaHnin
BapuaHT [MonesHas oTannmeaemas nnowiagb 30aHuna Ay, m?
npoekTHoro | 100 [ 150 | 200 | 300 [ 500 [ 750 [ 1000 | 1500 | 2500 | 5000 [ 10000
petuenns VaenbHble AONOSIHUTENbHbIE 3aTPaThl SHEPrUU G, £, KBTx4/(M?roa)
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 26,50 | 26,02 | 25,54 | 25,31 | 25,04 | 24,73 | 24,52 | 24,32 | 24,25 | 24,16 | 24,08
E 28,80 | 28,32 | 27,84 | 27,61 | 27,34 | 27,03 | 26,82 | 26,67 | 26,55 | 26,46 | 26,38
YaenbHble 3aTpathbl TENNOBOW 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 60,81 | 60,04 | 59,78 | 59,47 | 58,89 | 58,89 | 58,89 | 58,89 | 58,89 | 58,89 | 58,89
r 64,01 | 63,24 | 63,08 | 62,67 | 62,09 | 62,09 | 62,09 | 62,09 | 62,09 | 62,09 | 62,09
Jihi 147,03|131,65|124,09|115,75|107,22|103,92|101,76| 99,00 | 96,15 | 93,66 | 92,81
Au 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
200 EE—
BapuaHT A;
180 ‘\ — — — — BapuaHTB;
N~ | T T 171 ] ====— BapwaHT B;
160 ~. ——— e — BapuanT I;
~ ~ o~ e ——— BapvaHT [I;
140 5 <<
~ . | —— —_—— — . BapvaHT E

3artparbl TEN0BOM SHEPrum

qweE, KBTxu/M2rog

3atparbl aNeKTPOSHepPrm

QHEE, KBTX4/M2rog
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IMoneaHas oTannveaeMas niowiagb 3aaHus Ay, M2

Puc. 19. ConocTasneHe BapuaHTOB MPOEKTHbIX PELLEHWIA MO YAembHBIM SHEPrepuyecKM 3aTparam
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SHeprum, 4em CUCTEeMbI 7IEKTPOOTOIIIEHUNS NPAMOro AencTsus. B yenom, BTo-
pasi rpyrnna cuctem noTpebriseT NPUMEPHO B ABa pa3a MEHbLLE TEr/I0BOV SHep-
I, 4emM cUCTeMbl BapuaHTOB NepBov rpyrbl.

TpeTtbsi rpynna cocTouT n3 eAUHCTBEHHOro npeAcTaBuTesns — sapyaHTta E ¢
TErnsI0BbIM HACOCOM 1 COJTHEYHBIMU KOJIIeKTopaMu. ITOT BapuaHT MMeeT Hau-
MeHbLUMe 3aTpartbl TEN/I0BOVM SHEPrun, HO B HECKOJIbKO pad OosibLUve Karu-
TaslbHble 3aTpartbl, YeM BapuaHTbl NepBOV v BTopovi rpynn [11].

CoriocTaBrieHne BapuaHTOB MPOEKTHbIX PELUeHWV 10 YAesbHbIM [OMOIHN-
TeJIbHbIM 3aTpataMm SHeprun Que g (HWXKHSIA 4YacTe puc.19) rnokaseiBaet, 4To
HanMeHbLUMe 3aTpaTtbl y MEepBOU rpyrrnbl NPOEKTHbIX peLueHui. [ns BTopou
rpyrrbl OHX COCTaBAIAIOT NPUMEPHO 6 %, a TpeTbel — 14 % OT COOTBETCTBYIO-
LmX yAesibHbIX 3aTpart Terni0BO SHEPrun Qe -

3. PaccuntbiBaeM KO3hULMEHT 3aTpaTt NepBUYHON SHEPrN o ¢hopmyrie:

e, =[11x11qye g +3x0,63(Que £+ + Qe £)1/(Qn + Q)

rge 1,1 — koaghpuumeHT noTepb 3Heprun B TernsioceTv (A1 KPbILHbIX;
BCTPOEHHBIX U MPUCTPOEHHbLIX K OTarimBaeMoMy 34aHWUI0 KOTESIeH MPUHUMAET-
cs pasHbiM 1,0); 1,1 — KOIhDMLUNEHT COOTHOLLIEHUST CXXUraemMoro ToravBa s
HarpeBa BOAbl K NePBUYHOMN SHEPIrUu [2]; Qe £ — YAE/bHbIE 3aTpaThbl TEeMI0BoM
SHepruu, nosiy4eHHoun CXXUuraHnem TonauBa 4714 HarpeBa BOAbl
(HeBblfEeIeHHbIe CEPbIM UBETOM AaHHble Tabi. 27); 3 — KoaghhUUNEHT COOTHO-
LueHns cxxuraemoro Tornnvea Ha TOL k nepBuyHou aHeprum [2]; 0,63 — nonpa-
BOYHbIVI KOSGOOULMEHT yyeTa [0S aTOMHOU 3/1eKTPOSHEPreTukn B SHepreTu-
4YeckoMm 6anaHce YkpaunHbl (cM. 1. 3.4.1); Qe g~ — YAEIbHbIE 3aTpaThbl TEM/I0BOM
SHepruu, Mosy4YeHHOV npeobpa3oBaHNEM STIEKTPUHECKOU SHEPIrnn (BblaesieH-
Hble cepbIM BETOM faHHble TabJsl. 27); Que g — YAesIbHbIe JOMO/IHUTE IbHbIe 3aT-
patbl 3Heprun 3aTpatbl Ha paboTy HAacoCoB, YCTPOVICTB aBTOMAaTUKU... (MO
1abn. 27); Q, — KOHTPOJIbHbIV nokasaTtesib yAesibHOro TErjoBoro rnoToka Ha
orornisieHne, 80 kBTx4/(MProg) (cm. n. 1 gaHHoro npumepa); qy,, — YAEIbHbIV NoKa-
3aresib TeryioBoro rnoToka Ha ropsidee BogocHabxenue, 12,5 kBrxy/(Mfrog )[2].

Pe3synbTatsl pacHeToB 3aHocum B Tabs. 28. o Hewvi cTpoum rpaguk (puc. 20)
COrnocTaBUMOCTU KOSGHPULIMEHTOB 3aTpaT NeEPBUYHONM SHeprv A/s paccmar-
pyBaeMbIX BapUAHTOB MPOEKTHbIX PELLEHWH.

ConocTtaBrieHve BapnaHTOB MPOEKTHbIX PELLeHUV Mo KOSghpuLymneHTam 3aT-
par nepBu4Hovi aHeprum (puc. 20) NokasbIBaEeT, 4TO Hanbosiee 3HepronoTped-
JIAIFOLYMMM SIBJISIFOTCS CUCTEMbI C OCHOBHbIM 10TPEOSIeHNEM TErI0Tbl OT CUCTEM
L{eHTpanim30BaHHOro TernocHabXxeHvsi — BapuaHTel A u [. [Npy 3ToM BapuaHT
A ¢ HarpeBaemMbiM KabesibHOV CUCTEMOVE TEM/IbIM 10SI0M 10 3aTparam rnepBuY-
HOVi 3Hepruv He3Ha4YnTesIbHO BbilLEe OT BapuaHTa A — npuMeEPHo Ha 6 %.

BapuvaHT b ¢ KpbILLHOM, BCTPOEHHOV /OO MPUCTPOEHHOM KOTeJIbHEV CTaHo-
BUTCS MPUMEPHO SHEPreTUYECKN PaBHbIM C CUCTEMaMM MPSIMOro M akKymysisi-
LIMOHHOIr0 KabesibHOro a7IeKTPOOTOMNNIEHUS — BapuaHTamu B n I — B 3qaHusix ¢
ros1Ie3Hou otarnnmsaemort riolyansto cebilue 1000 M.

Ta6nuua 28. KoadhdpmumeHT 3atpat nepBuyHON SHeprum e,
MonesHas oTannveaemas nnowagb 3naHna Ay, M?
BapwvaHnt
NPOEKTHOro 100 ‘ 150 ‘ 200 ‘ 300 ‘ 500 ‘ 750 ‘1000 ‘ 1500 ‘ 2500 ‘ 5000 ‘10000
peLueHus
KoadpchuumeHT 3atpar nepsuyHo aHeprum e,
A 2,47 | 222 | 2,09 | 1,95 | 1,81 | 1,76 | 1,72 | 1,67 | 1,63 | 1,59 | 1,57
B 189 | 1,73 | 1,66 | 1,56 | 1,49 | 1,45 | 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 138 | 1,36 | 1,36 | 1,35 | 1,34 | 1,34 | 1,34 | 1,34 | 1,34 | 1,34 | 1,34
a 246 | 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
26
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MMonesaHas otannveaeMas nioLiaab 3paHns Ay, M2

Puc. 20. ConocTaBneHne BapuaHTOB MPOEKTHbIX PELLEHNI No koathduLmeHTam 3aTpat
NepBU4HOI SHEpriu

HaumeHee sHepreTudecku notpebrissieMbiM siBAsseTcs BapuaHT E — ¢ Tenno-
BbIM HACOCOM U COJIHEYHbIMW KOJIJIeKTopamMu.

4. ConocTaBrisieM MPOeKTHbIE PeLLEHWs 0 3aTpatam MepBUYHON SHeEPrum B
paccmaTtpviBaeMoM Auarna3oHe oTanmBaeMou nioLann 3aaHus

Q, =€,(qn + 3w )Ay = €,(80 +125)Ay
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M pasmeLyaem BapuaHTbl MPOEKTHbIX PELLEeHUV B NOpsAKe BO3pacTaHUs sHep-
rornoTpebneHus:

E - Q,=0,66...0,55(80 + 12,5)100...10000 = 6,10...508,75 MBTx4/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;
a-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/ros.

U3 paHHbIX pacyeToB criefyeT, YTO CUCTEeMbl C MOSIHOV 3NeKTpuuKaymen
ObITa (BapuaHT B ¢ npsambiM a5eKTpooTonneHnem n BapmaHT I ¢ akkymynsum-
OHHbIM 3JIEKTPOOTOIN/IEHNEM) MOTPEOMSAT MEHbLLUE 3HEPrn MPUMEPHO B
1,40...1,05 pa3a, 4em BOLSAHbIE CUCTEMbI C KPbILLIHOM, BCTPOEHHOU JINbO rpuc-
TPOEHHOV KOTesIbHE (BapuaHT B) n npumepHo B 1,84...1,2, yem BogsiHbIE cuC-
TEMbI C LUeHTPAarIM30BaHHbIM TeriocHabxeHnem (BapnaHt A).

OKoH4aTesibHbIVi BbI6Op CUCTEMbI OnpeaensieTcss Tapughom Ha noTpebrise-
MYIO 3HEPrvo v [OMOJIHUTEIbHBIMU (hakTopamu, MPUCYLLUMMN TOM WM UHOW
cucteme (cm. n.p. 3.2...3.6).

TMpumep 2. NpoekTupyeTcs B I-o¥ TemrepaTypHOu 30He YkpauHb! 16-9Tax-
Has TopueBas xwunas 6710K-CeKUns C PsfoBbIM OKOHYaHweM. OTanivBaembiv
obwvem 3gaHusa V, = 31250 v°. NokasaTesib yAEesbHOro TernsioBoro rnotoka [48]
Ans otonutesnbHbIX cuctem q = 0,47 Ix/(MProg) = 130 kBTx4/(M?rog).

Heobxoamnmo: cornoctaBuTb SHEPreTUHECKY0 3(hHEKTUBHOCTL BapuaHTOB
A 1 B NpOEKTHbIX PELLEHNI —

A. Cuctema oTonnieHusi n ropsiHero BOJOCHabXeHWs MNOoAK/IHOYEHb! K TErJ/10-
ceTn; cucTema BEHTUIISLUMN — eCTeCTBEHHAas Heperynupyemasi;

B. Cuctema aneKkTpu4eckoro akkyMyssMOHHOro OTOMIEHUSI U FOPSIHEro Bo-
[OCHabXXeHs1; cuctema BeHTUAsUMM ¢ 60 % pereHepaumnes TenaoTbl n3
yganﬂemor O BeHTUJIAYNOHHOIo Bosgyxa.

PeLuerne.
1. Paccy4ntbiBaeM ycroBusi npuBeAeHVs K MeTogmke Hopmartusa [2]. lNones-
Hasi otarnmBaemasi rnioLanb 34aHus —

Ay =032V, =0,32x31250 = 10000 v°.

KOHTpOsIbHBIV roKa3aTesib yAeibHOro TersioBovi MoToka Asisi CUCTeMbI OTOr-
nieHns 3qaHvisi ¢ y4etom . 3.9 [48] ymeHbLuaeM B ABa pasa —

g, =q/2 =130/2 = 65 kKBTx4/(Mrog).

2. OnpegerisiemM riokaaarenv rnoTpebrieHsi SHepryv cpaBHUBaEMbIX BAPUAHTOB
MPOeKTHbIX peLueHwn. o Tabn. 11 s BapyaHTa A v 1abn. 20 g sapuaHta b:

A — yfenbHble 3atpatbi TernaoBov sHeprm Que = 102,49 KBTx4/(M?rog);
yAesnbHble LOMONHUTESIbHbIE 3arparbl SHeprum
gue £ = 0,38 KBTx4/(Mrog);

B — ynernbHbie 3atpatbl TennoBou SHeprm Que = 50,50 KBTx4/(M?rog);
yAesnbHble JOrOHNTE IbHbIE 3arparsl aHeprumn
Que e = 3,3 KBTx4/(M?rog).

Lna BapnaHta b ¢ rnonesHou otan/mBaeMou MnaoLabto CBbille paccMoT-
peHHovi B Tabs1. 20 3Ha4YeHNE Qe g MPUHUMAaeM paBHbLIM 3HaYeHUIO NPy Makcy-
masibHovi nnowanu Ay = 500 M? 1 ypenbHbIX Ternaonotepsix q,= 65 kBTxw/(MProg).
SHaveHne Que g MPUHUMAaEM paBHbIM 3HAYEHWIO NPy MaKCUMasibHOU rnaoLyanm
Ay =500 v

3. Haxogmm KoaghpuLmMeHTbl UCrOIb30BaHus NepBUYHON SHEPruv A4Jis Co-
rnoctaBriieMbIX BapUaHTOB:

A — vcrnionb3yeTca ABa BuAa 3Heprun: Tensiosas qye g OT Ternnocetn (Koagh-
OULMEHT NOTEPb SHEPrvM B TEMIOCETH paBeH 1,1; KOaGhOULIMEHT COOTHOLLIEHUS
CXXUraemoro TornmBa K rnepBu4HoN sHeprim paseH 1,1) u snekTpudeckasl Que g
OT 3M1IeKTPoCceTU (KOIPDUUNEHT COOTHOLLEHNS SNIEKTPOIHEPI M, 0STyHEHHOM
nyTem cxuranusi Tornvea Ha TOL|, k nepBuYHOVi 3Hepruy paBeH 3; nornpasBo4-
HbIVi KO3QhhMUMEHT y4eTa [0 aTOMHOV S/IEKTPOSHEPrETUKN B SHEPreTu4ec-
KoM b6anaHce YkpauHbl paseH 0,63 (cm. . 3.4.1)). Torga koaghhymeHT ncnorib-
30BaHWs MEPBUYHOV SHEPrv paBeH

e, = (L1x 119y £ +3x 0,630 £)/(qn + py) =
=(1,1x11x102,49 + 3x0,63x0,38)/(65+12,5) = 1,61.

B — ucnionb3yetca oauH BUA SHEPrum — arieKTpudeckas. Torpa koagpuym-
€HT UCrIoIb30BaHNs NepBUYHON SHEPTN paBeH

e, = 3x0,63(Gue £ + Gue.e)/(Gn + Gny) = 3% 0,63(50,50 +3,3) /(65 +12,5) = 131.

4. ConoctaB/isieM MPOEKTHbIE PEeLUEeHUs 10 KOIMMULMEHTaM MUCrOIb30Ba-
HUSI NEPBUYHOW SHEPIUN:

100[e, (BapwaHT A) -e, (BapvanT B))/ e, (Bapvant A) = 100(1,61 - 1,31)/1,61 = 19 %.

9710 03Ha4aeTt, 4To npm NCrob30BaHNN aKKyMY/ISLMOHHOIO HarosIbHOro Ka-
6€/IbHOro 371eKTPOoTONIeHUs (BapuaHT Bb) skoHomuTcsi 19 % nepBuYHOV 3HEP-
M 1 Ha CTOJIbKO XXe YMEHbLLIAETCSl BbIOpOC BpeAHbIX BELYEeCTB B atMocgepy.
CriegoBarersibHO, NPEANoYTeHNe HEObXo0AMMO oThAaBaTtb AaHHOMY MPOEKTHOMY
peLLeHuto.

IFNILOND FII9HQUITIVE IUMNDIhULdLAITUE

¢ BMWHIUULUOLO

ANHIUEGVYLOOUOD 30MO03IhULIIdIHE

-~
H

)

DEVI-"w

DEVI.-"w

-~
H




OQHEPIFETUYHECKOE CONOCTABIJNEHME

OTONNEHNSA &

QNEKTPUWYHECKWE KABEJIbHBIE CUCTEMbI

TMpumep 3. [NpoekTupyeTcs B I-ovi TeMrepaTypHovi 30He YkpaunHbl 24-3TaxHbIv
MHOIMOCEKLMOHHBIVN Xuov goM. OtanmsBaembivi o6bem 3ganus V, = 88000 M°.
lNokasatenb yAensHoro TEnoBoro rnoToka [48] Ansi OTONUTEsbHbIX CUCTEM
q = 0,56 I'Dx/(Mrog) = 156 kKBTx4/(M?rog).

Heobxoamnmo: cornoctaBuTb SHEPreTUHEeCKYo 3(hHEKTUBHOCTL BapuaHTOB
A 1 B ripOeKTHbIX peLueHmn —

A. Cuctema oTonsieHvs U ropsivero BOAOCHaOXXeHWs1 NMOAKIIOYEeHb! K Ternsio-
ceTu; cnctema BeHTUIIAUnn — ectecTBeHHasl Heperyrnvpyemas;

B. KombuHupoBaHHas cuctema OTOM/IeHUS] — BOAAHAs C LIEHTPaiM30BaHHbIM
TernsiocHabxeHneM (cuctema BOASHOro OTOM/IEHWS paccynTaHa Ha KOM-
reHcaymio 75 % tensionoTepb) N KOMEOPTHBIVN STTEKTPUHECKUI KAGEsIbHbIV
rnogorpes rona rfomeLyeHus (Ha KomreHcauymo 25 % Tennonoreps);
LeHTpain30BaHHoE ropsiyee BOJOCHA0XeHNe; eCTeCTBEeHHasi BeHTU/ISILUS.

PeLueHune.
1. PaccuntbiBaem ycrioBusi puBeEReHUs K MeToguke Hopmatusa [2]. [Nones-
Has otarnvsaemasi rniowaab 30aHns —

Ay = 0,32V, = 0,32x88000 = 28160 m°.

KOHTPOsIbHBIV roKasaTtesib yAesbHOro TernsioBoro rnoToka cucTeMsl oTorie-
Hus 3gaHus ¢ y4eToMm . 3.9 [48 | yMeHbluaeM B [Ba pasa —

g, =q/2=156/2 = 78 kBTx4/(M°rog).

2. OnpepgernisieM riokasarenv roTpebrieHVsi 3HePruv CPaBHUBAEMbIX BAPUAHTOB
MPOEKTHbIX peLueHwvi o Tabsn. 11 ans BapmaHta A v tabn. 23 ans sapyaHta b:

A — yfpenbHble 3atpatel TensioBor sHeprim Qe ¢ = 110,47 KBTx4/(M?rog);
yAernbHble JOMO/IHNTE bHbIE 3arparsl SHeprum
e g = 0,38 kBTxw/(MProg);

B — ypenbHble 3atpatbl TernnoBovi sHeprm q e e = 91,10 kBTx4/(M?roa);

yaesbHble 3arparsl SI1EKTPOSHEPIr U ans nona
q”_WE_E = 20,20 KBTXLI/(MZI—O,H),'
yAesibHble AOMNoJIHNTeJIbHbIe 3arpartbl SHeprun

Qe = 0,38 kBTxw/(Mrog).

3. Haxogum KoaghuUMeHTbI UCrob30BaHUS MEPBUYHON SHEpruv [Jisl Co-
rocTaB/IseMbIX BapUaHTOB:

A — ucrionb3yertcs [Ba Buaa SHeprun: TernioBas qye g OT TernaoceTn (Koag-
ULMEHT rnoTepb 3Hepruu B TerioceTy paseH 1,1; KOaghULNEHT COOTHOLLIEHUS
CXKUraemMoro TornmBa K rnepBu4HoOV SHeprim paseH 1,1) n anekTpu4yeckas Que g
OT 3N1eKTPoceTU (KOIDUUNEHT COOTHOLLIEHWST SJIEKTPOSHEPI M, 10ITyHEHHOMN

rnyTem cxuraHusi Tornsvea Ha TOL|, Kk nepBuYHOV 3Hepruv paBeH 3; nornpasBo4-
HbIVi KOOQhDULMEHT yHeTa [0 aTOMHOU SNIEKTPOIHEPrETUKN B SHEPreTu4ec-
KoM b6anaHce YkpauHbi paBeH 0,63 (cm. . 3.4.1)). Torga KOaghULMEHT UCMOTIb-
30BaHWS NEPBUYHOV SHEPruv paBeH

e, = (11x11qye £ +3%0,63G4e £)/(qh + Quy ) =
=(11x11x110,47 + 3x0,63x 0,38) /(78 +12,5) = 1,48.

b — ucrionb3yetcs Takxe [Ba Bua sHeprum: Teriosas q, e g 0T TErioceTn
M a11eKTpuHecKas qy e g + Que g OT d71eKTpoceTn. Torga KosagHUUMEeHT Ncrosib-
30BaHusi NepBUYHOV SHEPrv paBeH

e, =[11x11q, e £ +3%0,63(qy we £ + Que £)1/(Qn + Q) =
=[11x11x9110 + 3x 0,63(20,20 + 0,38)] /(78 +12,5) = 1,65.

4. ConoctaB/isieM MPOEKTHbIE PELLEHMSI 110 KOIhMULMEHTaM MCrO/b30Ba-
HUST NEPBUYHOU SHEPIryn:

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

3710 03Ha4aeT, 4To BapuaHTbl A u B npuMepHoO paBHO3HAa4YHbI MO UCMOMb30-
BaHWO NepBuYHOV sHepruun. pe[nodTeHne B BbIOOPE MPOEKTHOIrO PEeLLEeHUS
cregyert oTgaBatb KOMOMHUPOBAHHOV CUCTEME OTOIMJIEHUS C 3/IEKTPOHarpeBa-
eMbIM TersbIM r0I0M, CO3[aroLLe fyHLume ycrioBusl TenoBoro Komgopra B
rnoMeLyeHuu, 4em BapmaHT A.

TMpumep 4. [NpoexkTrpyetcs B I-ovi TemnepaTypHos 30He YkpaunHbl 16-9Tax-
Has TopueBas xunasi 6710K-CeKYnsa C psfoBbIM OKOH4YaHneM. OTanivBaembii
obbem 3pamHna V, = 31250 m°. [Nokasartesib y[enbHoro TenioBoro noToka Aisa
oronuTenbHbIX cuctem q = 0,47 [[x/(MProg)[48] = 130 kBTxyw/(MProg).

Heobxoamnmo: cornoctaBuTe SHEPreTUHECKY0 3(hHEKTUBHOCTL BapuaHTOB
A 1 B NpOeKTHbIX PELLEeHNI —
A. Cuctema oTonnieHus U ropsiHero BOJOCHaOXXeHUs1 MOAKIIOHYEHb! K KPbILLI-
HOWV KOTeJIbHE; cUCTeMa BEHTUIIAILIMU — eCTECTBEHHAs Heperynpyemas;
B. Cuctema aneKTpu4eckoro akkyMyJssMOHHOIro OTOMIEHUS] U FOPSIHEro Bo-
LOCHabXeHus;, cuctema BeHTunsaumm ¢ 60 % pereHepauuvevi TernioTsl n3
yAansaeMoro BeHTUNISALIMOHHOIO BO34yXa.

PeLueHne.
1. PaccuntbiBaem ycrioBusi npuBeAeHUs1 K Metoanke Hopmatusa [2]. [ones-
Has otarnavsaemasi rnioLab 30aHns —

Ay =032V, =0,32x31250 = 10000 m>.

IFNILOND FII9HQUITIVE IUMNDIhULdLAITUE

¢ BMWHIUULUOLO

ANHIUEGVYLOOUOD 30MO03IhULIIdIHE

-~
!

DEVI-"w

DEVI.-"w

-~
]




OQHEPIFETUYHECKOE CONOCTABIJNEHME

OTONNEHNSA &

QNEKTPUWYHECKWE KABEJIbHBIE CUCTEMbI

KOHTpOsbHbIV oKa3atesib yAesbHOro TerioBoro noToka CUCTeMb! OTorMIe-
HWs 3aHus ¢ y4eTom . 3.9 [48] ymeHbLuaeM B ABa pasa —

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

2. Onpegernsem nokasatenu rnoTpebrieHnss SHeprm 419 cpaBHNBaeMbIX Ba-
PUMAHTOB MPOEKTHbIX PELLEHNI yTEM MHTEPNONNPOBaHUS 3Ha4YeHmi B Tabs. 14
(gns BapuaHta A) v Tabn. 20 (gria BapwaHTa b):

A — yfenbHble 3atpatbl TernsioBov sHeprm Que e = 98,41 KBTx4/(MProp);
yaesnbHble LOMOSTHUTEbHbIE 3arparsl 3Heprum
Jue e = 0,42 kBTx4/(MProg);

B — ypenbHble 3atpatsbl TernoBou sHeprum Que g = 50,50 kBTx4/(MPron);
yAeNbHbIe LOMOJIHUTESIbHbIE 3artparbl 3Heprum
Que e = 3,3 KBTx4/(MProg).

3. Haxogmm KoaghumeHTbl UCMOSIb30BaHNs NepBUYHON SHEPrv AJis Co-
rnoctaB/iieMbIX BapUaHTOB:

A — vcrnionb3yeTcs ABa BY[a 3HEPrum: TernioBas Que g OT TeioceTu (Koag-
OULMEHT NOTEPb SHEPrvM B TEMIOCETH paBeH 1,1; KOAGhOULIMEHT COOTHOLLIEHUS
CXNraemMoro TornmBa K nepBu4Hor sHeprum paBeH 1,1) v anekTpuveckas Que £
OT 3M1eKTPoceTU (KOIYDUUNEHT COOTHOLLIEHWUST SJIEKTPOSHEPI UM, 10ITyHEHHOMN
nyTem cxurarusi Tormea Ha TOL, K nepBu4HOV 3HEpPrun paBeH 3; nonpaBo4-
HbIVi KO3QOOULUMEHT y4eTa [0 aTOMHOU 3/IEKTPOSHEPreTUKN B 3HEpreTnyec-
KoM b6anaHce YkpauHbl paseH 0,63 (cM. . 3.4.1)). Torga koaghghmLMeHT ncnors-
30BaHVs NepBUYHOV SHEPruv paBeH

e, =[L1x11qye £ +3%x0,63qe £)1/(qh + Gy ) =
=[11x11x 98,41+ 3% 0,63x0,42)]/(65+12,5) = 1,55.

B — ucnonb3yetca oavH BUL SHEpruv — arieKTpuyeckas. Torpa kosggpuuym-
€HT UCroIb30BaHNs NepPBUYHON SHEPIN paBeH

e, = 3x0,63(Gue £ + Gue.£)/(Gn + Gny) = 3% 0,63(50,50 +3,3) /(65 +12,5) = 131.

4. ConoctaB/isieM MPOEKTHbIE PELUEHUsT 10 KOIULMEHTaM MCrob30Ba-
HUSI NEPBUYHOV SHEPIUN:

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

9710 03Ha4aeT, 4To npu UCMOb30BaHNN aKKyMY/ISLMOHHOIrO HarosIbHOro Ka-
6€/1bHOro 3neKTpooToneHns (BapnaHt b), akoHomutcs 15 % nepBuYHON 3HEp-
Tn 1 Ha CTOJIbKO XXe YMEHbLLAETCSl BbIOpOC BpeAHbIX BELYeCTB B aTMocgepy.
CriegoBarersibHO, NPEANnoYTeHne HeobXoanMMo oThaaBaTtb 4aHHOMY MPOEKTHOMY
PeLLeHNIO.

3AKJIIOHEHUE

OCO6EHHOCTb COBPEMEHHOIO MOHUMAHUSA CUCTEM OTOMSEHNS 3aKS0YaeTcs B
OCO3HaHMN NX 3HAYMMOCTU He TOJIbKO BHYTPW 30aHUA, HO U 3a ero npepenamm —
BIMSIHUM Ha OKPYXXKatoLLyto cpefly U 611arococTosiHne rocyfapcrea. B HacTosiwee
BPEMS 3TU CUCTEMbI PACCMaTPUBAIOTCA HE TOSIbKO Kak MoTpebuTenn sHepruu, B
OTNINYME YCTapEBLUNX ONPENENEHNI YHEOHNKOB, HO N KaK COCTABHOW 3MIEMEHT
BO3OENCTBUSA Ha 3PPEKTUBHOCTL MpoLIecca reHepUpPOBaHUA aHeprun. BogsHble —
nyTem otéopa TensoTbl OT FrEHEPaTOPOB, a ANEKTPUHECKMNE — MYTEM YCTPaHEHNs
HepaBHOMEPHOCTM TEMNIOANEKTPOMNOTPEGIIEHNS OT 3TUX FEHePaTOPOB.

OnekTpuyeckme KabesbHble CUCTEMbI OTOMEHUS LLUMPOKO MCMONb3YHTCS B
mMupe. OHKU, KpOME COOENCTBUS PELLEHMIO FOCYLAPCTBEHHbIX 3afa4y SHepreTu-
YeCKOW cTpaTernu, a TakxkXe BblpaBHMBaHUSA rpadduKoOB 3M1EKTPO- U TEMONoT-
peb6neHuns, CnocOB6CTBYIOT MOBbLILLEHWIO XWU3HEHHOTO YPOBHS HAceneHus nytem
ynyyLeHns ycnosun 6bita. Kak, 9To HM napagokcanbHO, HO SneKTpUYeckne v
BOAAHbIE CUCTEMbI HE aHTArOHNUCTUYHbI. OHu OOMONHAKT Opyr gpyra B peLue-
HUK o6LLen 3afa4m — co3aaHum TeNNoBoro komdopTta ¢ MMHUMYMOM KanuTasb-
HbIX 1 3KCMyaTaUMOHHbIX 3aTpaT, a TakkKe C MakCUMyMOM U3BNEYEHUS IHEP-
rMn U3 TONNMBa Y MMHUMYMOM HEraTUBHOIMO BIIMSHUS HA OKPY>XKaHLLYIO cpey.

Vicnonb3oBaHue TeX Nnu UHbIX CUCTEM OTOMIEHUS 3aBUCUT OT SHEpreTn4ec-
Kow cTparterun rocygapctaa. [Npu Hann4mm TOL npyMeEHSIOT BOASHbIE N dMneK-
Tpudeckne cuctembl, ASC n F'9C — anekTpuyeckne, BETPOreHepaTopoB — 3eK-
TpUYecKne, reoTepmaribHbIX MICTOYHMKOB — BOASHbIE. .. Takol Noaxo B3anmoc-
BA3W 3HEProreHepaTopoB 1 CUCTEM MUKPOKIMMaTa peann3oBaH BO BCEM MUPE,
B TOM uucne 6bin nogrotoeneH n B CCCP ana ocywectenexnmsa k 2000 r.
CerofHs ero crnefyet BONMOTUTb B YKpauHe, ycTpaHss 06pasoBaBLUMIACA AUC-
6anaHc Mexay OO0fEeBbIM y4acTUeM CUCTEM OToMmeHus. [na 3Toro y Hac cos-
OaHbl BCe NpennocbiIkn — Hay4Hble, TexHn4eckne, HopMmaTuBHbIe; YCTaHOBIE-
Hbl TAPUbI HA 3NEKTPOSHEPTUIO, ANdEPEHLMPOBaHHbIE MO Yacam CyTOK.

VKpauvHa yxe npoLuna atan HeJob6pOoCOBECTHOrO 3arnyrmBaHus notpebure-
nev BAWSHWEM 3MEeKTPOMarH1THbIX Monen Ha 3poposbe noger. Conocrtaene-
HME MPOOOIMKUTENIBHOCTM XU3HN HACENEHMSA B CTpaHax C 3MeKTPOOTOMNIEHNEM
N BOASAHLIM OTOMSIEHNEM MOSTHOCTBLIO OTOPACHIBAET BCE 3TN AOMbICSbI. M1poBoOi
OMbIT B U3y4EHUWN JAaHHOro BONpoca 605ee 3HaYUTENEH U NOY4YUTESIEH, B NPOTU-
BOIMOJIOXXHOCTb €ro NosIHOMYy OTCYTCTBUIO Yy Hac. OcTaTky HeraTMBHbIX eOUHMY-
HbIX OTIOJIOCKOB, elLle 6pocaemblx BCMER, yLleaemMy BpeMeEHU, CBUAETENLCTBY-
0T NIULLIb B MOSIb3Y 3M1EKTPOTOMNNIEHNS. Torga Kak HeJOBONbCTBO BOASAHLIMUN CUC-
TeMamu eLle NpeacTouT yCTPaHATb HayyYHO, TEXHUYECKM U HOPMATUBHO.

MpoxognT YKpanHa n cnegylowmin atan oTpuuaTensHOro BO3NENCTBUSA Ha
notpebuTenei — OOPOroBM3HONM 3neKTpooTonneHus. OCyLLeCTBNSEMbIA Npu
3TOM QUCKPETHbIN, @ HE KOMMJIEKCHbIN, MOAX0A NPMBOAUT K OLHO60KOMY COMOC-
TaBJIEHUIO BOASHbIX CUCTEM OTOMJIEHUS C ANEKTpU4eckMMu. MnMpoBo xe onbIT
OCHOBaH Ha PacCMOTPEHUN KOHCTPYKTMBHbLIX OCOOEHHOCTEN CUCTEM BO B3au-
MOCBSI3M C 3HEPronoTpebreHvemM 30aHusa U BO3OEWCTBUEM Ha OKPYXatoLLyHo
cpeny. Takor mogxoA MoOKasbIBaeT, YTO ANEKTPUYECKME KabenbHble CUCTEMbI
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OTONNEHWS, MO KpariHei Mepe, CONocTaBUMbI C BOASIHBIMU, & BO MHOTMX Cy4a-
X Jaxke UMEIT npeumMyliiectsa. [py 9TOM yunTbIBAKOT CriedyroLLee:

® KanuTasibHbie 3aTpaTkl Ha BOASHbIE CUCTEMbI OTOM/IEHUs], MOTPEBSoLME
Tern/IoTy OT npouecca CXWUraHusi TOMnBa, U Ha 3NIeKTPUYECKUEe KabeslbHble
CUCTEMbl OTOMJIEHUS] CPaBHUMbI MEXZYy CO60v. KanutasibHble 3aTpatsbl
OKYraroTCsl 38 HECKOJIbKO JIeT U 3HaYUTESIbHO HUXE IKCITyaTaluOHHbIX
pacxogos. [103TOMy OHV He SIBIISIIOTCS ONPEAESISIIOLLMMU MPY CONoCTaBrIe-
HUW CUCTEM OTOMNIEHUS;

SKCI/lyaTaymoHHble 3aTparTsl, B IepBYyI0 oHepenb, orpenesstoTcs CTOMMOoC-
ThbtO 3HeproHocutenen. lpuMeHeHne TapugoB Ha 3N1IEKTPOSHEPruk, Ang-
pepeHyMpoBaHHbIX 10 BPEMEHUN CYTOK, AesiaeT 3KOHOMUYECKM 60riee Bbl-
rOAHbIM MPUMEHEHMNE 3/IEKTPUHECKUX KAOEJIbHbIX CUCTEM OTOIM/IEHUS;

rnoTpebrieHne NepBUYHOV SHEPruv 34aHUSIMU C SNIEKTPUHECKUMU Kaberlb-
HbIMU aKKyMYJISLMOHHBIMU CUCTEeMaMM OTOMIEHUST N STIEKTPUHECKUMU aK-
KYMYTSIUNOHHBIMN CUCTEMaMn ropsivero BOJOCHAOXEHUS HUXE HE MeHee
4em 15 % B coroctas/ieHun Co 3[aHNsIMN C BOASHbIMWU cucTeMamu, noT-
PeGIALMMM TEMIOTY OT MPoLecca CXUraHus TormBa. SHepreTn4ecknii
3hPEKT OCHOBAH Ha OTCYTCTBUMU TPYOONPOBOLAOB 1, COOTBETCTBEHHO, Ter-
J10M10TEPL B HUX; MPUMEHEHUN 60NIee BbICOKOrO YPOBHS PeryMpoBaHus
cUCTEMBI U riepefa4qn SHeprum;

3NIEKTPUHECKME KabEIbHbIE CUCTEMbI KOMOPTHOIO roforpesa rosios B [O-
MOJIHEHNE K LJeHTPasIn30BaHHbIM BOASHbIM CUCTEMaM OTOIMJIEHUS C paava-
TOpaMun He U3MEHSIIOT NOTPEOIIEHNE NEPBUYHOUN SHEPruv 34aHus, 3ameLLas
YacTb MeHee 3(hheKTUBHO UCIONb3YeMOU TEMN/I0BOU SHeprun B BUAE Har-
peTovi BoAbl Ha 60s1ee 3hEKTUBHO UCIOSIb3YEMYHIO 3NIEKTPOIHEPINIO;

TEM/10BOV KOMOPT B MOMELLEHUSIX C HarpeBaeMbIMuU rMoamMm JOCTUraeT-
CS Npy MEHbLLEVI MPUMEPHO Ha 2 °C TemrniepaTtype Bo3Ayxa, YTO yMeHbLLa-
eT 3aTparbl S3HeEPruu rNPUMepHoO Ha 8...12 % 3a cHeT yMeHbLLUEeHWs Tersio-
notepb C ypasseMbIM BeHTUAUNOHHbIM BO34YXO0M;

SNIEKTPUHECKNE KabeslbHble CUCTEMbI OTOIM/IEHUS CO3[Aar0T TEMN/I0BOV KOM-
opT, 67IU3KUU K MaeasbHbIM YCII0BUSIM, — TEM/IO Y HOI U MPOX/1a4HO B 30He
[AbixaHusi YenoBeka. [py 3TOM roBbILLIAETCS] MPON3BOANTENILHOCTL TPyAA Ha
5...10 % 3a cHert ycTpaHeHns guckomeopTa, NpuUcyLLEero cuctemam ¢ pagm-
aropamu, KOHBEKTopamu, cheHkoviiamu v T.n. Kpome Toro, co3garorcs nge-
asibHble yCrI0BUS ONTUMAsIbHOrO COYeTaHus napameTpoB MUKPOKIMMATa ro-
MeELYeHUs 47151 Pa3HOBO3PACTHbLIX rPYyrin HACENEHUST — QEeTevi U B3POCSIbIX;

® CPOK CITyXObl SNIEKTPUYHECKUX KabesIbHbIX CUCTEM OTOIMIEHUS MPUMEPHO
B [Ba pasa 60/bLUnM, YeM y BOASHbIX, 38 CHET MOBLILLUEHHOU HaAEXHOCTU;

e 3aTpaTthbl Ha TEKYLUMU U KanUTaslbHbI PEMOHTbLI A/IEKTPUYECKNX KAOEsTbHbIX
CUCTEM OTOIM/IEHNS NMPUMEPHO B 1,5 pasa MeHbLue, YeM 7151 BOASHbIX CUC-
Tem. [pyu 3TOM yCTpaHsIlOTCSl 3aTpatbl Ha COMyTCTBYIOLUNE CUCTEMbI —
ra30CHabXXeHus1 U TeNSTIOCHAOXKXEHUS;

© J/IEKTPUHECKME KabesIbHbIE CUCTEMbI OTOM/IEHMS CTOCOOCTBYIOT B MEHbLLIEH
CTerneHn 3arpsi3HeHUI0 OKPYXXaroLLieyi cpenbl BpegHbIMU BeLyecTBamu, 06-
PasYIOLMMUCS MPU CKUraHUM TOMIMBA, 3a CHET JIyHLLEro KoagguumeHTa
3atpar nepBUYHON dHEPrum v NOTPEBIEHNS JOSIN ANIEKTPOIHEPI MU OT aTOM-
HbIX CcTaHuwii. Kpome Toro, co3gaioT Jyylume CaHUTapHO-TUIMeHNYHbIe
yCII0BUST B MOMELLEHUSIX 3a CHET OTAAaIeHHOCTH OT reHepaTopOB SHEPruu.

[MpaBo BbI6Opa TEX UMN UHBIX CUCTEM OTOMMEHUSI OCTAETCA 3a 3aKa34MKOM,

KOTOPOMY B MOSHOM Mepe AOMKHa NpefoCcTaBnaTbCcs UHopMaums, Kak o6 mx
OCHOBHbIX 3KOHOMUKOSHEPreTUHECKMX CBOMCTBAX, Tak W OOMOSHUTESbHbIX MOT-
pebuTenbckux hakTopax. 3a4acTyto JOCTaTO4HbIM CNocoboM NpenocTaBfeHns
Takomn nHopmMaumm ABASeTCa cpaBHUTENbHas Tabnuua ¢ TpeboBaHMAMMN 3aKas-
4MKa K cucTeme 1 0TBeTaMm COOTBETCTBUA — "Aa/HeT", Nnbo ykasaHnem npeBoc-
X0fcTBa OfHOM cucTembl Hag Apyron. OCHOBHblE MpeVMyLLieCTBa 3MEKTpUYec-
KUX KabesibHbIX CUCTEM OTOMNNEHUs Haf TPaANLMOHHBIMU BOAAHBIMWU cCUCTEMaMm
OTOMJIEHNs C pagmaTopamu No KPUTEPUAM CpaBHEHUS, CBeAeHbl B Tabn. 29.

Ta6bnuua 29. OCo6eHHOCTU 3NEKTPUHECKUX KaberbHbIX CUCTEM OTOMSIEHUS

KpuTtepuii conocTaBneHus cuctem 3Ha4yMMOoCTb KpUTepuUsi

e

. KanutanbHble 3aTpaTbl:

CMeTHas CTOMMOCTbL CUCTEMbI OTOMMIEHNs! 3aBUCUT OT
KOHKPETHOro 3paHna W noapsipduka. Bce BapuaHThi
¢ NpAmMbie KOHKYPEHTHbIE MO 3TOMY MokKasaTesio

OTCYTCTBYET HEOGXOAMMOCTb B CUCTEMAX TennocHab-
XKEHUSA NMBO CUCTEMAX ra30CHAGXKEHUS;
BbICBOGOXJAETCA nnowafb oL BCroMoratenbHoe
060pyfoBaHMe BOASHbLIX CUCTEM — WMHAMBMIYaNbHbIX
TENnoBbIX NYHKTOB, KPbILLUHbLIX KOTENEH. ..

® KOCBEHHble

N

MpyMeHsieTcs OAMH 3HEPrOHOCUTESNb — JNIEKTPUYec-

- SKennyaTaUmMoHHbIe XapaKTePUCTUKM: | g0, B TO BPEMS KaK B BOfISHLIX CUCTEMAX MCTIOMNb3YeT-

CA [Ba 3HEepProHocuTens — TenjoHOCUTENb U JNeKTpU-
4eCTBO, ra3 un 31IeKTpU4ecTBo ...

© NoTPe6NAEMbIA BUA 3HEprum

npu nonHou anekTpudukaumm 6blTa BO3IMOXEH
y4eT SHEepronoTpebrieHns 3haHus OOHWM CYeTYu-
KOM;

OfHVM CHETYMKOM y4eTa 3HepronoTpebneHnss MoXHO
06beANHUTb NIOBYI0 KOHPUrypaLmio NOMELLEHWI 38a-
HWsi, 3aHMaeMbIX apeHaaTopoM

® y4eT 3HEepronoTpe6eHs

NPUMEHATCA OBYX- U TPexCTaBO4YHble MOHMXEHHble

e Tapubl HA 3HEProHOCUTENb
Tapudbl Ha NEKTPOIHEPTUID

MeHblle B 1,84...1,2 pasa, 4eM npu LeHTpanM3oBaH-
HOM oTonneHun, u mexble 1,4...1,05 pasa, 4em npu
[AeLeHTPann3oBaHHOM OTOMMIEHUN KPbILLHOW, BCTPOEH-
HOWM NGO NPUCTPOEHHON KOTENbHEN

® NOTPebneHne NEPBMYHON 3HEPrUM
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® CPOK 3KcnJyarauum

npUMepHo B 2 pasa 6onbLUie U COMOCTaBUM CO
CPOKOM 3KCMyaTauuu 3naHus

® HaJEeXHOCTb

BbILLIE MPUMEpPHO Ha 8 %. CucTema Kaxporo no-
MeLLeHNs ABNAETCS He3aBUCUMOW

e 06CNyXnBaHne

B 1,5 pasa MeHblLLIe 3aTpaThl Ha TEKYLLWIA 1 Kanu-
TarbHbIA PEMOHTbI;

npy NOMHOW aneKkTpudmKaumm 6bita yCTpaHsoT-
csi 3aTpathl Ha 06CNyXVBaHWe TENNoceTeNn, raso-
BbIX CETEN, [AbIMOXOMOB; @ TaKXEe YMEHbLLAIOTCS
3aTpathbl Ha 06CIyXMBaHNE CUCTEM BEHTUNALMK

* MoaudmKaums

3aMeHa TepMOpErynsTOpoB OCyLLEeCTBseTcs
6e3 OTKIIOYEHUA COCEAHUX MOMeLLeHnn nméo
KBapTUp

® aBapuNHOCTb

He NpUBOAUT K 3aTOMNSIEHMIO NMOMELLEHWU, a Npu
MCNOJSIb30BaHUM rasa — ewle n K nx aara3oBaH-
HOCTU

® rMOKOCTb

M3MEHEHNe CUCTEMbl He BNMSIET Ha TEmnioBoOW
KOMd)OpT B OCTaslbHbIX NOMeLleHnax

3. CaHuTapHoO-rMrmeHnyeckne nokasarenu
° YCIIOBUS TEMIOBOrO KomMdpopTa

Bnuskn Kk ngeansHomy pacnpegeneHuo Temne-
paTtypbl BOgyXa no BbICOTE NOMELLEHUS — TENNo y
HOI 1 OCBEXatoLLle NPoxXnagHoO B 30HE AblXaHus;
noaAepXunBaloT 3afaHHyto TemMnepaTypy Bo3ayxa
B MOMELLEHNN C MEHBLUMMU OTKITOHEHUAMU;
YyOOBNETBOPSAOT HOpMaTUBHbIE TpeboBaHWA Ans
pa3HOBO3PACTHbIX rPynn HaceneHus — OeTen u
B3pOCHbIX;

npegoTBpaLLaoT BEPOATHOCTb OXOroB Tennoo6-
MEHHOW NOBEPXHOCTLIO NGO TennoHocuTenem

® COCTOSIHWE BO3AYLUHOW cpefbl

YCTPaHAOTCA OOHM W3 OCHOBHbIX WCTOYHMKOB
3arpsi3HEHNs MOMELLEHUIA KaHLEepOreHHbIMN Be-
LecTBaMn — ra3oBble MNnTbl, BOOOrPenHble KO-
JIOHKW, KOTNbl, KAMWHBbI;

YMEHbLUAETCA B MOMELLEHUSAX MEePeHOC MeSKo-
OVCNEPCHOM MbIIM U CHUXXAETCS HenTpanu3aums
HEYCTOMYMBLIX MOHOB C OTpUUATENbHbIM 3apsi-
0OM, MOSNIOXMUTENbHO BO3QENCTBYA HA 3[0POBbE
nopen

4. CoumanbHble nokasatenu

MoBbiwaeTcs npoun3BoauUTENIbHOCTbL TpyAa U CHU-
XaeTtcs 3a60neBaeMocTb

(4]

. DKonorunyeckune nokasarenm
e COCTOsIHME aTMocdepbl

YMeHbLUIaeTCsi 3arpsidHeHe aTMOC(EepPHOro Bo3-
[oyxa B NPU3EMHOM Croe y 30aHWUA; CHUXaeTcs
3arpsi3HeHe 030HOBOIO Crlosi aTMOCEpbI

e 3eMernbHble pecypchbl

ycTpaHseTca Heo6XOAUMOCTb B 3eMneoTBofe
nop 6onnepHble, pafioHHbIE KOTENbHU, rado-pac-
npefenuTenbHbIX MYHKThI. ..

» NoTpe6eHne pecypcoB

VYMeHbLUIaeTca fobblya npupogHoro Tonnmea

6. ApXUTEKTYPHO-CTPOUTENbHbIE MoKasaTenm

Cuctema HeBugHa U He MOPTUT MHTEPLEP MoMe-
LLEHMS;

YCTpaHseTCA 3aBUCUMOCTb BbICOTbI OKOH MOMe-
LL{EHMS OT BbICOTbI TEMI006MEHHBIX MPUG0POB
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