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BeepgeHune

HacToswwmii cTaHgapT cOOTBETCTBYET TpeboBaHUsIM hefepanbHbix 3akoHOB Ne 184-d3 ot 27 gekabps
2002 r. «O TexHn4yeckom perynmpoBaHum». N° 261 -d3 ot 23 Hoa6ps 2009 r. «O6 aHeprocbepexeHnn 1 NoBbl-
LUEHUW 3HEepreTnyeckoin ahPEeKTUBHOCTU U O BHECEHUN U3MEHEHWI B OTAe/bHble 3aKOHOAATE/NbHbIE aKTbi»
n N° 384-03 ot 30 gekabps 2009 r. «TexHUYeckuii pernameHT 0 6€30NacHOCTV 3[4aHuii N COOPYXEHUN.
CTtaHgapT COAEepPXUT MeToANYECcKMe yKasaHus 1 npoueaypbl pacyeta TEXHUKO-3KOHOMUYECKNX nokasaTenel
WHXEHEPHbIX peLleHnii B 06/1aCT NPOEKTUPOBaHWSA OKpYXatoLLei cpeabl 34aHnst U Cnocobbl OLLEeHKU nx abco-
NOTHOM 1 OTHOCUTENIbHON 3KOHOMMYECKOV adhdhekTuBHOCTM. CTaHfapT ABNSETCA OAHUM 13 6a30BbIX CTaHAAp-
TOB /15 060CHOBaHUA Hanbonee L,enecoobpasHoOro C TEXHMKO-3KOHOMUYECKOW TOUKN 3peHns BapuaHTa pea-
nn3aunmn aHeprocbeperaroLux MeponpuaTuii B 34aH1n 1 Bbibopa 1x oNTUMasnibHOro coyeTaHus. B cTaHgapTe
MCMNO/Ib30BaHbl HEKOTOpPbIE NOIOXeHUs1 pekoMeHaaumii P HM ABOK 5—2006 «PekoMeHAaL M no oLeHKe 3Ko-
HOMMWYECKOW athPeKTMBHOCTU MHBECTULIVMOHHOIO NPOEKTa TenocHabxeHnsa. O6LLMe NoMOXeHNS».
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HALUWMWOHANBbHbBIWKN CTAHOAPT POCCUWNCKOW OEJLEPALUNWU

3HEPIO3®®EKTVBHOCTb 34AHUNA

MeToauKka 3KOHOMUYECKON OLLEHKN
3HEepreTUYeCcKUX CUCTEM B 34aHUAX

Energy performance of buildings.
Economic evaluation technique for energy systems in buildings

fata BBefeHns — 2015—07—01

1 O6nacTb NpMMeHeHHUs

HacTosiwumii ctaHAapT ycTaHaBMBaeT TpeboBaHNa 1 NpaBuia pacyeToB 3KOHOMUYECKOW acpdhekTUBHO-
CTV BapuaHTOB 3HeprocbeperanLx MeponpusaTuii B 3qaHusix 1 Bbibopa Hanbosiee LenecoobpasHoro Bapu-
aHTa peasMsayum Takux MeponpusTUii.

TpeboBaHNA HACTOSILLEro CTaHAapTa PacrnpoCTPaHSATCS Ha XuUMble U 06LWECTBEHHbIE 3faHWUs HOBO-
r0 CTPOMTENIbCTBA U PEKOHCTPYMPYEMbIE, @ Takke Ha 060pyA0BaHNE CUCTEM OGEcneyeHnss MUKpokInMaTa B
[AaHHbIX 30aHUAX.

2 TepMuHbI 1 onpefeneHus

B HacTosileM cTaHapTe NpUMEHeHb! ClefyloLiye TePMUHbI C COOTBETCTBYIOLLMMU ONpeaeieHNsiMu:

2.1 guckoHTUpoBaHue: [MpuBefeHVe Bcex ByayLIMX AOXOA0B U 3aTpaT K MOMEHTY Hadyana unm KoHua
pacueTHOro cpoka.

2.2 HopMma foHTauck: Hopma, ucnonb3yemas npv AUCKOHTMPOBAaHUM AOXOAO0B M 3aTpaT U yuuTbiBalO-
Wwas Hanmure 6aHKOBCKOTO MPOLeHTa, nokasatesib MHALMN U PUCKN UHBECTULMIA.

2.3 KanuTanbHble 3aTpaTbl: EAMHOBpEMeHHble 3aTpaTbl HA CO3[4aHMEe HOBbIX, PACLUMPEHUe U PEeKOH-
CTPYKLMIO AeliCTBYIOLMX OCHOBHbIX (POHAOB (MalWH, 34aHnil, 060py0BaHNs, UHXEHEPHbIX CUCTEM U T. N.)
U MPOU3BOACTBEHHBLIX MOLLHOCTEN. 3TV 3aTpaThbl BKAOYAKOT B ce6GSl pacxofbl Ha MPOEKTMPOBaHWe, Mpuo6-
peTeHue MaTepuasioB, CUCTEM U UX KOMMOHEHTOB, MOAK/IOUEHWE K UCTOUHMKAM 3HEPropecypCcoB, MOHTAX,
YCTaHOBKY, Hanafky U BBeleHUe B aKCMayaTauumio.

2.4 nokasaTtenb MHSLMU: Fof0BOE 0GeCLEHEHNE Ba/toTbl, BbIpaXaeMoe B MpoLeHTax (kak npasu-
N10. N0 NOKynaTe/ibHO CNOCOGHOCTM MW MO OTHOLLEHWIO K APYToil BasloTe).

2.5 NpoAO/IKUTENLHOCTL pacyeToB: [lepvosd BpemeHU, B TedeHue KOTOPOro NpoBOASATCS pacueTbl
COBOKYMHbIX ANCKOHTVPOBAHHbIX 3aTPaT, HauMHasi 0T MOMEHTA BBeJEHWsi 06BEKTA B 3KCMyaTaLuio.

2.6 pacuyeTHblil cpok: [MPOMEeXyToK BpEMEHU C MOMEHTA BBOAA 3AaHUA B 3KCM/lyaTaumnio 0 MOMEHTa,
[N1s1 KOTOPOTO OnpefensieTcs KOHKPETHOe 3HaYeHUe COBOKYMHbIX AMCKOHTUPOBAHHbIX 3aTpar.

2.7 COBOKYMHble OUCKOHTUPOBaHHble 3atpartbl; CA3: MokasaTesnb, yunTbiBAOWMIA NPUPOCT Kanu-
TaslbHbIX 3aTPAT W IKCN/TyaTaLMOHHbIX U3AEePXKEK B TEUEHNE PAcCUETHOIO CPOKa C YYETOM HOPMbI AMCKOHTA.

2.8 cpok okynaemocTu: pofo/MmKUTENLHOCTL Nepuoda OT BBefeHWs 06bekTa B aKchiyatauuio o
MOMEHTA, KOTa BO3HMKAeT MPEBbILIEHNE 3KOHOMUM 3KCTTyaTalMOHHbIX U3AEePXeK Hah AOMOSHUTENbHbIMA
KanuTanbHbIMK 3aTpaTamu.

MpumevyaHne — CpPoOKOKYNnaemMoCTU MOXET 6bITb 6€34UCKOHTHLIM U UCKOHTUPOBAaHHbIM.

2.9 akcnnyaTauuoHHble pacxoabl (M3gepxku): CTOMMOCTHOE BbipaXKeHWe BCEX PecypcoB, UCMOJb-
3yeMbIX A1 (PYHKLMOHUPOBAHUST 34aHUSI 1 (W) €0 MHXEHEPHLIX CUCTEM B TEUEHWE OMpejeseHHOro npo-
MexyTka BpemeHu (Hanpumep, 3a rog).

N3paHune opruymnanbHoe
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3 OCHOBHbIe HOpPMATKBHbIE MOJIOXEHUSA

3.1 O6Lwme nonoxeHus

TexHUKo-aKoHoMMuYeckoe o60cHoBaHUe (TSO) MOXeT 6bITb OCYLLECTB/IEHO HA CTaAMN NPeAnpPOeKTHbLIX
nNpopaboToK UK Ha cTagun «MpoeKkT» NpyU YCTaHOB/IEHNW YPOBHS TEN03alWUTHbIX NokasaTtesieil orpaxaato-
LWMX KOHCTPYKUUIA 3a4aHUst 1 pa3paboTke 3Heprocbeperawowmx MeponpuaTuii ans o06CnyxmBarWmx 3naHue
NHXEHEepPHbIX cuctem. Mpy 3TOM yunTbiBalOT 3aTpaTthl TENSOBOI W 3MEKTPUYECKO IHEPTMM U BOAbl Ha o06e-
cneyeHne Xn3HeaesTeNlbHOCTY 34aHUS: OTONNEHNE, BEHTUASLMIO Y KOHAULMOHUPOBAHME BO34yXa, XON04HOe
BOAOCHabxeHue n ropsivyee BogocHabxeHne (FBC), anektpoocseLleHne, paboTy 3/1eKTPO6bLITOBLIX NPMOGOPOB
N OPITEXHUKK, MycopoyaaneHne. TexHonornyecknx notpebuteneli aHeprum gonyckaetcsl NPUHUMaTb BO BHU-
MaHue B KayecTBe WUCTOYHWMKOB TENSIONOCTYN/EHWIA B 3aaHue. Pesynbtatel TOO MCnonb3yloT Ans BblGopa
LlenecoobpasHoro BapmMaHTa NPOEKTHOro peLleHust.

TexXHUKO-3KOHOMMYECKOE CPpaBHEHME BApMaHTOB NPOEKTHbIX peLleHnii pekoMeHayeTcs BECTU MO 3HaYe-
HUI0 C3. CBSI3aHHbIX C AOMNO/IHUTE/IbHBIMU KanUTa/IOBNOXEHUAMY U YPOBHEM TOLOBbIX 3KCMyaTaUUOHHbIX
U3AEPXEK C YYETOM M3MEHEHUI LEeH M TapudoB Ha 3HEPrOHOCUTENN, a TaKKe PUCKOB KannTasioBMIOXEHUN.
KpnTeprem 3KOHOMWYECKOW LienecoobpasHOCTU SIBNAETCS MNpeBblEeHMEe FOA0BOI 3KOHOMUM PacXofoB Ha
TEN/IOBYI0 W 3MIEKTPUYECKYI0 SHEPrUio, NMOJIYYEHHON 3a CYeT NPUYMEHEHUsI KOMMekca aHeprocbeperaLmx
MeponpuATUiA, Haf rof0oBbIM NPOLLEHTOM 3a KpeauT, B3SThIN A1 OCYLLECTB/IEHNS KanuTasioB/IOXEHN B 3HEp-
roc6eperatolive MeponpusTUs. ECim KanuTasioBMOXEHUS OCYLLECTBAIOTCA U3 COGCTBEHHbIX CPEACTB UHBE-
cTopa, KpUTepreM SIBSISETCA NPEBbILIEHNEe TOA0BON 3KOHOMUW Haj, YNYLLEeHHOW NpuGLINbI0, KOTOPYH MOXHO
6b1710 6bI NONYYNTH, €CIM BMECTO 3aTpaTt Ha aHeprocbepexeHne COOTBETCTBYIOLLYI CyMMY pPa3MecTUTb Ha
6aHKOBCKOM fienosuTe.

3.2 CyWwHOCTb METOAMUKMN

3.2.1 KpuTepuu Bbibopa KOMMNIEKCA NHXEHEPHbIX PELLEeHWIA

BbI6Op KOMMNIeKca MHXEeHEPHbIX PeLLUeHWil N0 06ecneyeHmnio Xn3HeLesaTeNbHOCTY 34aHNA OCYyLWeCcTBNS-
eTcs Ha ocHoBe T30 no pesynbTaTam OLEHKU Tenno3alnTbl v aHepronoTpebneHns 3gaHns B COOTBETCTBUN C
CIM 50.13330'. a MMEHHO C y4eTOM rof0BOro TensionoTpebneHns cuctemamy OTONNEHUSA, BEHTUNALUN U (M)
KOHAMUMOHMpOBaHUA Bo3dyxa U BC, a Takke rofosoro anekTponotTpedbnieHns cuctemammn aeKTpocHaoxe-
HUS 1 YPOBHA TEMN03aLLMThl HAPYXXHbIX OrpaXkAaroLLnX KOHCTPYKLUIA NPy N3BECTHLIX XapakTepucTmkax Tensno-
M30/1ALMOHHOr0 MaTepuasna 1 3anosIHEHW CBETOBbIX NPOEMOB.

3.2.2 PacueT c AUCKOHTUPOBAHMEM MPOMEXYTOYHbIX AOXOL0B

Ecnn npomexyTouHble AoX0A4bl, 06pa3oBaBLUNECs BCNELCTBME CHUKEHWSA TOAOBbIX KCMIyaTaLNOHHbIX
n3fepxek B pesynbrare NpUMeHeHns aHeprocbeperarLmx MeponpusaTuii, y4acTBYOT B 060pOTe AEHEXHbIX
cpeAcTB (TpaTATCA Ha 3apniarty, noraweHve KpeauTos U T. 4.). senuunHy CA3, py6., NnpuBeAeHHYI0 K KOHLY
pacueTHoro cpoka T, feT. ANA Kak4Oro BapnaHTa paccyMTbiBaloT No hopmyne

CA3 = 1K(1 ¢ p/lOO)7 + D1(1 + p/100)7 - 1J(100/p). 1)

roe YK — cymmapHble JOoMnofiHUTe bHble KanuTasibHble 3aTpaTbl Ha OCYLECTB/IEHWE MPUHATOTO KoMMiekca
3Heproc6eperatLux MeponpuaTuii, pyb..

3 — cyMMapHble rofoBble 3KCMyaTaluuoHHbIe U3LEPXKM, py6./rof, B LleHax Ha MOMEHT Hauyana 3Kc-
nayatauuy 3gaHus;

p — HopMma AuCKOHTa. %, NpuHMMaeMas B pasMepe He MeHee AelCTBYHLeli CTaBku pehmHaHCMpoBa-
Hua LB P®.

B yacTHOCTW, NpV OTCYTCTBUW TakMx MeponpusaTuii gonyckaetcs NpuHATL X = 0. HekoTopble AaHHble
ONA OLLEHKN KanuTasibHbIX 3aTpaT Ha CUCTeMbl OTOMJIEHUSA, BEHTUAALMN U KOHAULMOHMPOBAHMA BO3AyXa Npu-
BeeHbl B NPUIOXeHUN A. a Ha YCTPOWCTBO AONOIHUTENIbHON TEN0M30MAUMN U 3aMeHY OCTEKNeHUss — B
npuaoxeHuun B.

[lns okoHYaTenbHO NPUHYUMAaeMoro BapuaHTa 3HadeHne C3 fo/MKHO GbiTb HAVMEHbLLNM.

* CIM 50.13330.2012 «CHwuM 23-02—2003. TennoBas 3aliuTta 34aHUN».
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Ecnu M3BECTHO, UTO 3HAYEHUS CYMMAapPHbIX FOA0BbIX 3KCMyaTaLMOHHbIX N3AEPXEK D A/15 pasHbIX eT B
TeueHve NpeanonaraemMoro cpoka aKcnayaTauny 3haHns, BbIpAXEHHbIE B LieHax HA MOMEHT Havana aKcnya-
Taluy 34aHus, MOTYT He coBnagaTh, Ans pacyeta CA3 cnefyeT UCMob30BaTb hopMysy

043 =2K(1 +p/tO0)r +2;3,(1 #p/100)’. )

rae O — BenmnuuHa 3 A4n1a *-fo roga ¢ MoOMeHTa Havana akcnnayatauuu 3ganus; YK, p, 3 n T—cwm. doopmy-
ny (1).

MakcMmasbHblii UCKOHTUPOBAHHLIA CPOK OKYMaemMocTu [Tax NPUHATOrO KOMMJeKkca ycTaHaBIMBaeTcs
Mo COr/1acoBaHMWI0 C 3aKa3yuMkoM, HO He 6onee 5 net. PakTMUecKUii AMCKOHTUPOBAHHBI CPOK OKYynaeMocTy
BbIUMCAAIOT NO hopmysie
-l N-pyw0O) (3)
'0K 1n(1 +p/100)

rae [0 — 6e3aNCXOHTHbIA CPOK OkynaemocTu, net: TO = YK1AD.

3pecb [13 — CHUXEeHWe rofloBbIX 3KCMyaTalMOHHbIX PACX00B 3 Ha TEMNJIOBYIO U 3/1EKTPUYECKYIO SHEP-
TUio 3a cyeT aHeprocbepexeHus, pyb./rog. Beluncnssemoe no opmyne

03 = 13, - 3. @
3pecb

39,., = 0.86C,em(0;  @oenrl1s) + O»), It + 34 .,, 103 (4a)

MHpekeobl | n 1l o603HavatoT 3. QO. Om<liB. MBu E, onpefeneHHble COOTBETCTBEHHO NO BapuaHTam |
1 Il ycTpoiicTBa 34aHNA U ero MHXEHEPHbIX CUCTEM MO pe3ysbTataM OLEeHKU aHepronoTpebneHus 3gaHus. B
BapuaHTe | aHeprocbeperawolme MeponpuaTUs He npegycmarpuBaroTcs; BapuaHT Il npegycmaTpusaeT Ha-
inyne Takmx MeponpuaTuii;

Q'or 0 BeHT(«B) QM — rofoBOE TBM/AOMNOTPELNEHNE CUCTEM OTOMIEHUSA, BEHTUNALUN U KOHANLMOHNUPOBAHUSA
BO3[yxa COOTBETCTBEHHO U MBC. MBT * u/r,;

E — rofoBoe 3/1eKTponoTpebaeHne CMCTEM 3/1IEKTPOCHAOXEHNST 34aHUsA, B TOM YUC/I0 A4S
OCBELLEHMS, 3N1EKTPOOBLITOBLIX MPUOOPOB 1 OPITEXHUKM, a TaKKe NPUBOLOB MHXEHEp-
HbIX CUCTEM 3[aHUSI U ero TEXHOM0rMYeckoro o6opyaoBaHusi, MBT « ufr.

0.86 = 3.6/4.19 — koapchmumeHT nepecyeTta U3 MBT « 4 B Kau;
Clein — gencTteytowmii Tapud) Ha TENI0BYHO aHepruto. py6./Mkan;
Can — TO Xe Ha 3NeKTPUYECKyIo aHepruio. py6./(kBT  u).

NMpumevyaHne — NpW yCcTAaHOBKE B 34aHNN aBTOHOMHbIX UCTOYHUKOB TEM/IOThI, MCMO/b3YIOLMX ra30B0€ TOM/INBO,
YCMOBHYIO BeNnuuHy Cremnsi paccumTbiBalOT C/eAYoLW MM 06pasom:

cr« « 4190/(0" « Mlemn).

rae  Crasa — pgelicTBywOLW M Tapud Ha ras. py67Hm3;

— HM3Was yAenbHas TennoTa CropaHus NPUMEeHAeMoro ra3oBoro TonavMea B pacyeTe Ha pabouyio
maccy. MIx/Hm3;

rTenn — ko3dpmumeHT nonesHoro geictens (KMN/) aBTOHOMHbIX MICTOYHUKOB TEMNI0TbI, 0GCIYXMBAOLLMX
3aHve.

Ha ctaguu «lMpoekT» 3HavyeHns O, 0 BT NL <M1, n E BbIUMCASIOT C NCMONb30BaHWEM NPOEKTHOW MOLL-
HOCTV COOTBETCTBYIOLUMX CUCTEM: HA CTaAuW NPeAnpOeKTHbIX MPOpPaboToK — C y4eTOM pe3y/nbTaToB OLEeHKN
3HepronoTpebneHnsa u TennosawuTsbl 3gaHns no Cr 50.13330'".

* CMN 50.13330.2012 «CHwuM 23-02—2003. TennoBas 3awuTa 34aHunii».
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or = 24kdfivgTCON  10'®; ®)

Qrex(») = 24*asH/1oTICOMM » 10 e.

roe K,6 v /leeHl — ygenbHaa TennosawuTHas W yfAenbHas BEHTUNSALMOHHAA XapakTepucTuku  3AaHus.
B1/(M3 « K), onpegeneHHble no | n Il BapnaHTam COOTBETCTBEHHO;

vor — oTansimBaeMblii 06bem 3gaHus, M3
[COIN — rpagyco-cyTkv OTONUTENBLHOTO nepuoga. K cyr;
24 — 4ucno 4acoB B CyTKax.

Ecnun BbIMMCNAOT CPOK OKYNaemMoCT MeponpusTUiA, KacatoLMxca MHXEHEePHbIX CUCTeM, aHepronoTpe-
6/1eHne KOTOPbIX He ABNSETCA KPYrNOroANYHbIM (HanpuMmep, CUCTEMbl MEXaHWYeCKON BEHTUAALMN 1N KOHAK-
LIMOHMPOBaHNA BO3A4yxa), LieniecoobpasHo OKpYrIsaTh pacyeTHy BennyuHy Tot Ao 6nuxaiiwero 60sbluero
LLesioro 3HayeHus.

Mpu 6onee petanbHbIX pacyetax B hopmyne (4) cnedyeT yumTbiBaTb Takke OTUYUC/IEHUS HA rOA40BOE
npodhunnakTMyecKkoe TeEXHUYECKoe 06CNyXuBaHne NpuMeHsemMoro o6opyAoBaHus, BKIYaA pacxofbl Ha aKC-
njayarauuio. PEMOHT 1 06CnyXnBaHne (C y4eTOM BbINat nepcoHasny). STM OTYUCNEHUA NMPUHMMAIOT B 3aBUCK-
MOCTV OT COOTBETCTBYIOLLEN BeNMumnHbl K no npunoxenuio b.

PelueHne cuntaeTcs akKOHOMMYECKM 0B60CHOBaHHbLIM MpPW BbINOSIHEHUM ycnoBua TK S Tax. Ans nony-
YeHUs1 HarNsgHoW nnnwcTpauun pesynbtatos TOO pekoMeHayeTcs nocTpouTb rpadmkn CA3 B 3aBUCMMOCTY
OT 7 ANA CpaBHMBAEMbIX BapuaHTOB. B aTOM cnyyae 3HayeHWe 7 B TOUke nepeceyeHus rpadukos (npu ee
Hanmuum) gaet NpUGIKEHHY BENNUYUHY 70K (CM. npuioxexue B).

3.2.3 BapwuaHT ¢ HapalleHnem (Kanutanamsaumein) NPoOMexXyToUHbIX JOX0A0B

Ecnn npomexyTouHble oX0Abl, 06pasoBaBLLMeCcH BC/IeACTBNE CHUXEHNA FOA0BbIX 3KCMIyaTaLMOHHbIX
n3fepxek B pesynbrare NPUMEHEHUSI IHeprocoeperarnLwmnx MeponpusiTuii, KanuTannsmpyloTcs, T.e. COOTBET-
CTBYlOLLME CyMMbl pasMelLaloTca Ha 6aHKOBCKOM AenosuTe nog NpoueHT, 3HaveHns ChA3 uenecoobpasHee
npuMBOAMTL K MOMEHTY BBOJA 3faHua B akcriyatauuio 7 =0. Torga senuuvHy CAA3 A5 KaX4Oro BapuaHTa
paccumnTblBalOT No hopmyne

CA3 = IK + 31(1 ¢ p/100)r - 1J(100/p), (6)
roe I/IC. 9iip — cm. chopmyny (1).

Ecnun n3BecTHO, 4YTO 3HaYeHns 3 A/ pasHblX /1eT B TEYEHUE MpeanosaraemMoro cpoka akcnayarauum
3[aHNs, BbiIpaXeHHbIe B LleHax Ha MOMEHT Havana akcnayarauun 34aHns, MoryT He coBnagaTb, A/19 pacyeTa
C/A3 ncnonb3yoT hopmyny

CA3=2K +£a<1+P/100). @)

roe 3( — cm. dopmyny (2);
L/ICup — cm. chopmyny (1).

®aKTUYeckuii JUCKOHTUPOBAHHBI CPOK OKyNaemMocTU B 3TOM C/lyyae BblYMCISIOT Mo hopmysie
= In(1 -"pTp/tOO) ®)
ok 1n(1+p/100)
JanbHeiilune pacyeTbl NPOBOAAT aHAOMMYHO 3.2.2. BenmuvHa 70K Npy Kanutanusauum npomMexyTou-

HbIX [JOXOA,0B BCErAa MeHbLUEe, YeM NPU ANCKOHTMPOBAHMM, NO3TOMY 06/1aCTb TEXHUKO-3KOHOMUYECKOI Liese-
c006pasHOCTM peanusauum aHeproc6eperatLLux MeponpuaTuii B 3ToM Clydae paclumpsieTcs.
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MpunoxeHue A
(cnpaBo4YHOE)

YpenbHble XxapakTepucTUKN CUCTEM OTOMEHUSA, BEHTUNALUU N KOHANLMOHUPOBAHMA BO3AyXa
ANA pacyeTa KannTanbHbIX 3aTpaTt No0 YKPYNHEHHbIM nokKa3aTtesiam

YaenbHble XapakTePUCTUKN CUCTEM OTOMJIEHWSA NPUBEAEHbI B Tabnuue A.1.

Ta6nunuya Al

HanmeHoBaHne o6opyaoBaHMs Ef. nam. Kon-Bo na 1 kBT MOLHOCTM CUCTEMbI
Pagunatopbl YyryHHble cekuna/kBT 6—8
Pagnatopbl naHebHble U KOHBEKTOPbI wT./KBT 1
TepmMoknanaHbl . 1
KpaHbl WwapoBble (NpU OTCYTCTBMY TepMokK/ianaHoB) LUT. 1.5 (2.5)
Tpy6bl cTanbHble BOAOra’onpoBoHbIe nor.m 7—10
Tpy6bl MeTannonnacTukoBble nor.m 7— 10
Tpy6bl nonvmepHble nor.m 7—10
Hacocbl M3*y 0.03—0.04
MpumeyaHne — npoyne pacxofbl Ha 3/IeMEHTbl, He ykasaHHble B Ta6nuue A.l, cneayeT NpUHUMaTb B
pa3smepe 30 % — 40 % CTOMMOCTU YYTyHHbIX paAnaTopoB N KOHBEKTOPOB uan 12 % — 16 % CTOMMOCTU MaHefbHbIX

paanaTtopoB, a pacxofbl Ha MOHTaxX U Hanaaky — B pa3mepe 50 % — 60 % ob6uieli ctoumocTn o6opygosaHus. Mpu
MCNO/Ib30BaHUN MeTanNonNacTUKOBbIX TPY6 MX CTOMMOCTb A0/KHA ObITb yBenuyeHa Ha 60 % Ana yyeta CTOMMOCTU
KomnnekTayum Tpy6 dutuHramm.

YaenbHble XapakTePUCTUKN CUCTEM BEHTUALMMN U KOHAMUMOHMPOBaHUSI BO34yXa NpuBeaeHsbl B Tabnivue A.2.

Ta6nunya A.2

Kon-Bo Ha T TbiC. M34 €034yX0NpPon3e0amnTeTbUOCTU CUCTEMbI

HavmeHoBaHWe 3/1eMeHToB It)

Bo3ayxoBoabl cnupasnbHble (C KOMMIEKTYHOLWUMN) 4— 7 M2 NOBEPXHOCTU
Bo3ayxoBo/bl CBapHble (C KOMMIEKTYOWUMM) To xe
Bospgyxopacnpegenntenmn n BbITsSHKHbIe peLleTkn »»

HanmeHoBaHne o6opynoBaHuns OTHOCUTEIbHAA CTOMMOCTL 060pyA0BaHNA

Ha 1 Tbic. M3y L

MpuToYyHble ycTaHoBkK (MY) B 6a30BOW KOMMNEKTaLMU: 1(L = 16-45 Tbic. M3/4)
npvemHasi, (UNbLTPOBa/IbHAsA, HarpeBaTesibHasi U BEHTU- 15(L < 16 uam L > 45 Tbic. M3/u)
NATOPHasA cekuun

YcTaHOBKM KOHAULMOHMPOBaHUA Bosayxa (YKB) c oxnagu- 2.1 (L = 16—5 TbIC. N31y)
Tenem u cekumen yBnaxHeHuns 2.7(L < 16 unm L > 45 Tbic. M3/4)
Ob6opyaoBaHue A5 TeNI0YyTUAM3ALUN C MTPOMEXYTOYHbIM 0.3—0.35
TennoHocuTenem

To Xe € nnacTuH4YaTbIMU pekynepaTopamMmun Uamn poTopHbI- 0.6—0.7

MW pereHepatopamu
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OKOHYaHue Tabnuubl A.2

HavimeHoBaHve anemeHTOB

ABTOMaTUKa

MpounB pacxonbl

MoHTax n Hanagka

Kon-Bo Ha 1 Tbic. M3/4 BO34yX0npon3BogUTesIbHOCTU CUCTEMbI
«*»

30 %—40 % ot ctoumocTun MY nnn YKB (npu Hannuun
Tenn0yTUAN3aLnoHHOro 060pyA0BaHNA — C Y4eTOM ero
CTOMMOCTK)

0.15—0.2

50 %—70 % cymMMapHOii cToumocTn o6opyaoBaHmsa
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MpunoxeHve b
(cnpaBo4YHOE)

JaHHble No cpoky CNyX6bl 060py0BaHNA N PACXOAaM Ha ero TexHuyeckoe o6cnyxuBaHue

[laHHble No CpoKy CnyX6bl 060pyAOBaHUA N pacxogam Ha ero TexHuyeckoe o6CnyxunBaHue npuseaeHbl B Tabnu-
ue B.1.

Ta6nuuya B.1

lopoBoe npo-

dmnakTnyeckoe Pacxomp!
Cpok TeXHUYecKoe Ha CHSTYE
CIy*6bl obenyxuBane, C aKcnny-
KomnoHeHT (MMH— BK/IHO4as1 pacxofpbl araun. %
wac), nor Y@ ICHVETAO  anurans
BaHue. % KanuTasib- Vbix satpar
HbIX 3aTpar
YcTaHOBKM NPUTOYHbIE, B T. 4. KOHAULMOHMPOBAHNSA BO34yXa 15 4
Bosayxooxnagutenun 15—20 2
Bo3gyxoHarpesaTesnin asieKTpuyeckme 15—20 2
Toxe. naposble 15—20 2
To xe. BoAsiHblE 15—20 2—4
KoTen KOHAEHCaLNOHHbIN 20 1—2
KoTen BogoTpy6HLIl C AbIMOCOCOM 20 1—2
KoTen )xapoTpy6HbIii ¢ 4bIMOCOCOM 20 1—2
Fopenku, masyTHas 1 rasoBas 10 4—6
KaMuHbi 15—20 —
KoHpgeHcaTopbl 20 2
TexHun4yeckune cpefcTBa aBTomaTusauy o6opyaosaHus 15—20 2—4
Cuctema ynpaB/ieHUA MUKPOKIMMaATOM — LieHTpasibHas 15—25 4
To Xe — ynpaBfieHne eNHCTBEHHbIM NoMelleHnem 15—25 4
Perynupytoume knanaHbl aBTomaTmveckme 15 6
To Xe. C py4YHbIM ynpassieHnem 30 4
KoHBeKTOpbI 20 1
Komnpeccopsbl 15 4
Oxnaxparouwme naHes M n NOTOJKN 30 2
Bo3ayliHble KnanaHbl pydHble 20 1
Bo3gylHble knanaHbl € 3/IEKTPONPUBOAOM 15 4
Avdbdysopsl (aHemocraTbl) 20 4
Bo3ayxoBo/bl ABYXKaHa/IbHbIX CUCTEM KOHAULMOHMPOBaHWA BO3ayXa 15 4
CucTema BO34yx0BOA0B A1 OTOU/IbTPOBAHHOIO BO34yXa 30 2
Cuctema BO34yxX0BOAOB A1 HEOT(PUIbTPOEaHHOro BO3ayxa 30 6
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MpoponxexHne Tabnuubl 6. 1

FopgoBoe npo
chunakTnycexoc
Pacxogpl
Cpok TEXHNYECcKoe Ha OVEITVE
o6CnyxvBaHme,
Cyx6bl C aKcnny
KomnoHeHT BK/tOYaA pacxogbl
(Mrm,— ataumun. %
Ha aKcn/yaraumio
Makc), net 5 Kanutaib
PEMOHT ¥ 06CNTYyXW- HbIX 3aTpar
BaHue. % kanutasb
HbIX 3aTpar
OneKkTpuyeckunii NpubopHbIA WNT 30 0.5—1
ONeKTpuyeckoe OTOMNJIeHNE C TeNI0BbIM akKKyMy/iTOPOM 20—25 1 1
To Xe. C KOHBEKTOpamMun 20—25 1
JneKTpuyecknii o6orpes nona 25—50* 2 20
O ecnn
CPOK CNyX-
6bI co-
rnacosaH
C pe3syb-
Taramu uc-
nbiTaHWi
B T. u. anekTpokabenun 25—50 0.5—1
BogsiHoli o6orpes nona 50 2 20
Wcnaputenn 15—20 2
PacwunputenbHble 6akn — MembpaHHble 15 0.5
PacwuputenbHble 6akvM OTKPbITble U3 HEpXaBelLein ctanm 30 1
To xe. n3 ctanu 15 2
BeHTUNALNOHHbIE peLleTKn 20 10
BeHTUNATOPHbIE [0BOAUUKN 15 4
BeHTunATopsl 15—20 4
BeHTUNATOPLI C NEPEMEHHBLIM PAcX040M BO34yXa 15 6
Pambl hunsTpos 15 2
CMeHHbI MaTepuan unbLTpoB 1 0
Matepuan unbTpoB, ounLaeMblii 10 10
OTHe3ajgepxuBarLwme KianaHbl, JIerko 40CTYMNHbIE 15 8
OrHesagepxuBalolme KnanaHbl, CKpbiTble 15 15
TonnuBHbIi 6ak 30 0.5 5—10
[a3oBbIl 6anN0H 30 0.5 5
TennoBble HacoCbl 15—20 2—4
Bpalatouimecs pereHepaTtopsbl 15 4
TennoyTnnunsatopbl pekynepaTtuBHble 20 4
YBnaxHUTenu naposble 4—10 4
To xe. (DOPCYHOUHbIE U COTOBbIE 10 6
M3mepuTtenbHblie Npuéopbl 10 1
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OKOH4YaHue Tabnuubl b. 1

ropoBsoe npo
hHNakKTnyeckoe
TexHMU4eckoe Pacxone!
Cpok Ha cHATUe
o6CnyxvBaHue,
CNyX6bl C akenny-
KomnoHeHT BK/OYas pacxogpbl
(MUH.— atauun, Y
Ha aKcnyaraumio,
Makc), not KanuTasib-
PEMOHT 1 06CTYXN-
HbIX 3aTpaT
BaHue. % Kanutasib-
HbIX 3aTpar
KnanaHbl 10 1
ABuratenn gusenbHble 10 4
Toxe. anekTpnyeckune 20 1
Tpy6bl MeAHble 30 1
ToXe. KOMMNO3UTHbIE (CM. BOASHOW o60rpes nona) 50 1
Tpy6bl U3 HepxaBeloLen ctanm 30 1
Tpy6bl CTa/ibHble B BOASHOM CUCTEME OTOM/IEHNUS 25 1
To xe. B NapoBoii cucteme 15 1
Cucrtembl Tpy60npoBoAOB 30 0.5
Hacocbl LMpKyNALMOHHbIE 10—20 2
Toxe. perynmpyembie 10— 15 1.5—2
Kpaco4yHoe nokpbiTMe pagmMaTtopos 20—30 — 30
Paguatopbl oTonuUTe ibHbIE 30—40 1—2
3anopHble KnanaHbl aBToMaTU4eckmne 15 4
3anopHble KnanaHbl C Py4YHbIM yrpaB/ieHUueM 30 2
CONHeYHbI KONNekTop 15—25 0.5
Tpy6uaTblii WyMornywuTens 30 1
Bak — akkyMynaTop ropsiyeli Boabl 20 1
EMKOCTHbIli BogoOHarpeBartesb 20 1
PagvaTtopHble TepmocTaTthbl 15 4
KnuHopemeHHas nepepgava 10 6
OneKkTpuyeckue nposoja 30 1
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MpunoxeHne B
(cnpaBo4yHOE)

MprvMep TEXHUKO-3KOHOMMWYECKOTO CPaBHEHUS BapyaHTOB peanusauuu
3HeprocHeperawLmnx MeponpusTuii

CocTaB aHeprocbeperatwLx MEPONPUATUI Npu BapuaHTe |l 1 4ON0ONHUTENbHbIE KanuTasbHble 3aTpaTbl Ha UX OCy-
wecTBsieHe npuBeaeHbl B Tabnuue B.1.

Ta6nwnya Bl

Meponpusatne KanuTtanbHble 3aTpatbl Kg pyo
JlononHuTenbHas TEN0M30NALNA HECBETOMNPO3PAYHbIX HaAPYXHbIX OrpaxXaeHuni 1159270
3aMeHa OKOH Ha 3HeproadekTMBHbIE 194220
YcTpolicTBO TBNNOYTMAN3ALNM B CUCTEMAX MEXAHUYECKOM BEHTUNSALUN U KOHAW- 291749
LMOHNPOBaHNS BO3ayxa
YcTaHOBKa TEPMOK/1anaHoB Y OTONUTE/IbHbIX NPUGOPOB CUCTEM OTOMNNEHNSA 153216
NToro 1K, = 1798455

KanbKynsaunsa 4onoNHUTENbHbIX KanuTabHbIX 3aTpat Ans Taénvusl B.1 npusegexa B Tabnuue B.2.

Ta6nuuya B.2

3arparbl
MeponpuaTne Ba3oBbIii Nokaszarenb Ea. vam. Kon-Bo Haeq,.. MprmeyaHne
py6.
JlononHutenbHasa Te- O6bem Tensionso- M3 607 850 3aTpaTbl Ha Ten/1I0M30ALUn-
ns0M30N5LUMa HeCBeTo- naunm OHHbIi MaTepuan
Npo3payHbIX HapYXHbIX
orpaxaeHnii CymmapHas nso- M2 7148 90 3aTpaTbl Ha paboTbl No
wanb Tenaousonsauum
3amMeHa OKOH Ha Mnowaab ocTekne- M2 747 260 Pa3HOCTb CTOMMOCTU A0 U
3HeproahekTUBHbIE HUA nocrie 3ameHbl
YCTpOWUCTBO TENMOYTU- CyMMapHbIii BO3- M3/4 86830 10,1 m /3 3aTpaTbl Ha TenaoyTuan-
nvsaumm ¢ NPoOMexXyTou- [YyX006MeH 3aynoHHOe o6opyaoBaHue
HbIM TensioHocuTenem B NPUHATBI B pasMepe Y»CTou-
cucTeMax MexaHu4eckou MOCTM MPUTOYHbIX YCTAHOBOK
BEHTUMIALMN U KOHAULMO-
HUPOBaHWUsI BO3ayxa
YcTtaHoBKa TepMokiana- KonunyectBo Kowm- wr. 152 1008 CpefHAA MOWHOCTb OfHOTO
HOB Y OTOMNUTENbHbIX NPU- NeKkToB npu6opa npuHaTa 1 kBT.
60pOB CUCTEM OTOMN/IEHUA no3aToOMy 4MCN0 TepMokna-

naHoOB paBHO MOLLHOCTU
cucTtembl B KBT

CyMMapHbIii 06beM TEMIOU30MSILMOHHOIO MaTepuana B KOHCTPYKUUSIX OFrpaxaeHuid ¥Y,u. M3. MOXHO onpeaenutb
no cpopmyne

VIK* 0.81(Yn*N"]

rpeX”~— TensonpoBOAHOCTbL MCMO/Ib3YEMOro TEMN/I0M30NALMOHHOIO Matepuana. Br.'(m K). npuHumaemas no cnpaBou-
HbIM AaHHbLIM AN8 MaTepuana, UCNoJib3yemMoro B NpoekTe:

R, n A) — conpoTuBneHne Tennonepegadve, M2 - KOBT. TEN0M30ANPYEMbIX OFpaxgarolnx KOHCTPYKUMI 060104KN 34a-
HUS 1 UX NNowajb, M2, COOTBETCTBEHHO: HAPYXHbIX CTEH, NepekpbITUA Haj HeoTan/MBaeMbIM NOABa/IOM WK
TEXHUYECKMM MOAMNOsbEM, MO1a MO FPYHTY, YHePAAYHOTO NepekpbITUS WAV NOKPLITUS U AP.

10
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3HaueHMsa 4. NPUHUMAIOT NO aPXUTEKTYPHO-CTPOUTENIbHLIM YepTexam, a R .— B 3aBUCMMOCTU OT CPaBHUBAeMoro
BapuaHTa yCTpOWCTBa Tenno3awmnTbl orpaxaeHunii. MapameTp r npeactaBnseT co60M KOIhPULNEHT TenaoTeXHNYecKol
OZlHOPOZHOCTY COOTBETCTBYIOLErO OrpaXAeHus, a MHOXuTenb 0.8 COOTBETCTBYET CpejHei Aosie TepMUYecKoro conpo-
TUBNEHWS CNOSI TENSION30NALMM B 06LLEM CONMPOTUBNEHNN OFpaXxeHunsa Tenaonepegade.

Ecnu (kak B HacTosilem npumepe) onpenensieTcs o6beM AOMNOMHUTENbHOI Tennousonsauuu anas BapuadTta i
no cpaBHEHWIO C BapuaHToM |. BMecTo Rl HE06XoAMMO MCMoNb3oBaTb pasHoOcTM AR. COMPOTMBEHWUI Tensonepeja-
Ye O4HOVMEHHbIX OrpaxAeHuii Mexay BapuaHTamu. B 3Tom criyyaB MHoxuTenb 0.8 He MCNosb3ykoT. PacyeT YTu npu
Xtll = 0,043 BT/(m « K), a Takke cymMMapHOi naowanm HeCcBeToNpo3payHbiX OrpaxaeHnii npeacrtaBneH B Tabnuue B.3.

Ta6nwunuya B.3

OrpaxgeHue A,-2 n0A, m2 « K'Br «'T*-*3
HapyxHasa cteHa 1759 1,4 0,6 175
MokpbiTHe 2397 1.56 0.9 178
Hfﬁﬂeﬁ'}:;ﬁo:fn Heotanmsae- 2992 179 0.9 254
WToro 7148 WNtoro 607

[pyrue ncxogHble gaHHble:

- CHWXeHWe rofoBbIX 3KCMyaTalMoHHbIX PACX0/40B 3 Ha TEN/I0BYIO U 3/IEKTPUYECKYIO 3HEPruio 3a CHeT aHeproc6e-
pexeHus npu BapuaHTe Il No cpaBHeHMIO C BapnaHToM | (6e3 sHeproc6eperamowmnx Meponpuatnin) 49 = 988093 py6./rog;

- HOpMa guckoHTap = 14 % rogosblx;

- pacyeTHbIi CPOK CNyX6bl 3gaHna — 50 ner.

MpuHumaem/C, = 0.3, = A3.K2 = £K,. 32 = 0. Bbluncnsem CA13 ansa kaxaoro sapnaHta no copmysne (1) n 3a-
nonHsem Tabnvuy B.4 npu ycnoBun UCKOHTUPOBAHUA NPOMEXYTOUHbIX JOX0/0B.

Ta6nwunuya B.4

T, net CA3,. py6 CA32. py6.
0 0 1798455
1 988093 2050239
2 2114519 2337272
3 3398645 2664490
4 4862548 3037519

Bbluncnsiem 6e34NCKOHTHbIA U AUCKOHTUPOBaHHbIE CPOK OKyNnaeMoCTW KOMMeKca aHeproc6eperarLmnx Mmeponpu-
ATnii no coopmyne (3):

TO = 1798455/988093 = 1.82 roaa;

n - 1n(1-14 1.82/100)
= = 2,24 ropga.
nK 1n(1 + 14/100) s
Takum 06pasom, BennumvHa M0, HAMHOrO MeHbLUEe Kak pac4eTHOro cpoka Cryx6bl 34aHusA, Tak 1 pac4eTHOro cpoka
CNyX6bl KOMMNOHEHTOB €ro UHXeHepHbIX cucTeM (Npunoxexne B). MoaTomy K AanbHelileit paspaboTke NPUHNMaeM Bapu-
aHT Il. Ctpoum rpacdmkmn 3aBucumoctn CA3 oT I 4NA cpaBHMBaeMbIX BapnaHTOB (PUCYHOK B.1).
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PucyHok B.1 — 3aBucumocTb CA13 oT I AN cpaBHMBaeMbIX BApUaHTOB
npu AUCKOHTMPOBAHMM MPOMEXYTOUHbIX [OXOA0B

Bbluncnsem CA3 ans 060mx BapnaHToB no popmyne (6) npu ycnoBun kKannutanmusaumm npoMexyToUHbIX JOX0A0B 1
3anonHsaem Tabnuuy B.5. B cuny Toro, 4to 32 = 0. BgaHHOM cny4dae C[132 = XX; = const npu nobbix T.

Ta6bnuuya B.5

7. net CA3,. py6. CA32, py6
0 0 1798455
1 988093 1798455
2 2114519 1798455
3 3398645 1798455
4 4862548 1798455

Bbluncnsem AUCKOHTUPOBaHHbI CPOK OKyMaeMOoCTW KOMMJIeKca 3Heproc6eperalwmnx mMeponpuaTuii no dopmy-
ne (8):
in(1 + 14 « 1,82/100)
Tok = 1.73 ropa.
1n(1+ 14/100)
Takum o6pa3om, BenMynHa M 3[eCb HAMHOrO MeHblUe PacyeTHOro CpokKa CyX6bl Kak 3[aHus, Tak U KOMMOo-
HEHTOB €ro UHXeHepHbIX cuctem (nNpunoxeHve B). MoaTomy K ganbHeliwel paspaboTke npuHUmaem BapuaHT Il. CTpoum
rpacpukn 3asucumoctn CA3 oT T 4NA cpaBHMBaeMblIX BapnaHToB (PUCYHOK B.2).

12
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CI3. py6

PucyHok B.2 — 3aBucumoctb CAA3 oT T A/19 CpaBHMBAEMbIX BaApUaHTOB Mpu Kanutanmiaumm npomMexyToOUHbIX f0X040B

13
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YOK 699.86:006.354 OKC 91.040

KntoueBble cnoBa: aHeproadhpeKkTUBHOCTb, 34aHUs, 3KOHOMUYeckas 3WPEKTUBHOCTb, IHEpreTnyeckas cu-
cTema
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