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OKOHOMMYecKast apdPeKTUBHOCTL SHEpProcbeperaroLLnX MeEPONPUATUIA

Acnupanm O.B. AsepbsiHoga*,
@r60Y Bl1O CaHkm-lNemepbypackuli 20cydapcmeeHHbIl nonumexHudeckull yHueepcumem

Knio4yeBble crnoBa: KOHOWLVOHMPOBAHWE; OTOMSEHME, TEMMOBOW HACOC, BoAAHasi NETNA C TEnmoBbIMU
HacocaMu; anbTepPHATUBHbIE WCTOYHMKM SHEPrUK; HWU3KOMOTEHUMarnbHble WCTOYHMKM Tenna; KoadhduumeHT
npeobpasoBaHns TENNOTbI; YNCTbIN ANCKOHTUPOBAHHBIN JOXOA

PeweHne 3apgay aHeprocbepexxeHWss M MOBbIWEHUS 3HepProdad®EKTMBHOCTM — OAHO U3 MNPUOPUTETHBLIX
HanpasneHun passuTtusa Poccuiickon depepaumn. Nouck 1 peanusauusa pelleHun, KoTopble No3BOMAT 3HAYUTENbHO
3KOHOMWUTL 3HEPreTUYEeCKUe pecypchbl, SIBNAETCA Hambonee akTyanbHOW 3afjadert Ha CEerogHsIHWA MOMEHT B
COOTBETCTBUM C «3HepretTuyeckon crpaterven Poccum Ha nepuop go 2030 roga» u dPepepanbHbIM 3aKOHOM
«0O6 aHeprocbepexxeHn 1 0 NOBLILLEHNM IHEPreTU4eckon acpdekTMBHOCTU» OT 23 HOoAOPsA 2009 roga Ne 261 [1].

B npeabligywmx nybnukauusx [2-7] Hammu Obina nokasaHa TexXHUYeckas peanu3yemMocTb MeponpusTviA no
MOBBLILLEHWNIO 3HEProadPeKTUBHOCTM CUCTEM MoJgepKaHus ONTMMarbHbIX MapameTpoB MMUKpOKNUMaTta 34aHun
0MCHOro Ha3Ha4YeHUs NyTemM NMPMMEHEHUS KOMbLIEBOW BOASHOW CUCTEMbI C TEMNOBLIMU Hacocamu (oHa ke WLHPS -
water loop heat pump system). MHorve 34aHua MMeEOT CcBeTonpo3padHble Mpoembl Ha pasHbix dacagax,
nony4yawwine pasfimdHble Konun4yectea CONHEYHOMN pagnauun B TedeHune roaa. BCJ‘Ie,lJ,CTBI/Ie 3TOro B OAOHUX
nomMeweHndax HaudynHakT npe06nap,aTb TENNONPUTOKK, W AOna nogaepXaHua ontuMalribHbiX KIMMaTUYeCKUX
napamMeTpoB B HUX Tpe6yeTc;| oxnaxgeHume nomMmelleHunda, B To BpeMa Kak B OpYyrnx nomMeLleHnax I'IOTpe6HOCTb B
oTonneHun octaetcsa. O6beaVHEHNE B €0MHYI0O CUCTEMY OAEeT BO3MOXHOCTb MPeayCMOTPETb YTUNN3aLMI0 TEMMOTbI
yaansemMoro Bo3gyxa, a Takke yTunusauuio tenna Apyrmx UCTOYHUKOB HU3KOMOTEHLMANbHOW TennoThl, Hanpumep,
X03ANCTBEHHO-ObITOBLIX UM MPON3BOACTBEHHbLIX CTOKOB.

B HacTosillee Bpemsi WCMOMb30BaHME TEMSOBbIX HACOCOB B CUCTEMAaxX TEMMOCHAOXEHUs W OToMfeHus
paccMOTPEHbI 4OCTaToYHO Wwnpoko. BacuneeBbim \H ¢ yyactnem Xpycradesa J1.B., PosnHa A.l'., AbyeBa UN.M.,
opHoBa B.®., Opnosa B.O., BopobbeBa H.B. 6bino paspaboTtaHo «PykoBogCTBO MO MPUMEHEHUIO TENSTOBLIX HACOCOB
C WCMOMb30BaHWEM BTOPUYHBIX 3JHEPreTUYEeCKUX PecypCcoB M HETPagULMOHHBbIX BO30OHOBNAEMbIX WCTOYHUKOB
3Heprum» [8], a Takke BenMCb McCnegoBaHusi SHEpProadPEKTUBHOIO IKCNEPUMEHTANBHOrO xunoro gomMa [9]. Oautok
T.A., MonywkuH B.W., Bacunbes B.®. 3aHnmatoTcs paspaboTtkon obecnevyeHns sHeproadEKTMBHOCTY 34aHNIA, B TOM
yucrne M Npy NOMOLLM YCOBEPLUEHCTBOBAHHbBIX CUCTEM TEMMOCHabXeHus M OTONNEHUS C NPUMEHEHNEM TEMMOBbIX
HacocoB [10, 11]. MNoBbiweHno 3EKTMBHOCTU paboThbl TENNIOBOrO HAacoca B CUCTEMaX TEnnocHabXeHust 3a cyeT
MogepHuM3aunm KoHaeHcaTopa nocesweHbl paboTel MeTtpakosa IM.H. [12].

3a pybexom KomnbLeBble BOAsIHblIE CUCTEMbI C TennoBbiMu Hacocamu (WLHPS) Havanu npumeHsTbcs C
1960 roga. PaboTbl MO yny4dLlleHWo KOHCTPYKLUUM BOOSHOW NETNM B Takux cuctemax nposogmn Joseph A. Pietsch B
1980-1990 rr. Takke cpeaou 3apybexHbix uccriegoBaTenen ctout oTMeTutb pabotbl R.H. Howell, J.H. Zaidi,
E.A. Kush, W.S. Cooper, H.l. Henderson, S.W. Carlson, M.K. Khattar. Bonbwon ob6bem paboT npoBedeH Ha
Tepputopun KHP n KOxxHow Kopeu. Hanbonee 3Haunmble npuHagnexat Zhiwei Lian, S.W. Lang, W. Xu, T.S. Feng,
F. Wang, Z.L. Ma, Y. Cao, Y.Q. Lu. OHn 3aHMmManucb mogenupoBaHvem n aHanuaom WLHPS. M. Zaheer-Uddin u
J.C.Y. Wang paspabatbiBanu yHKLMOHAMNbHbIE CXEMbl aBTOMaTUYECKOrO PEeryrimpoBaHus KOMbLEBbIX BOASHbIX
C/UCTEM C TennoeBbiMK Hacocamu [13,14,15].

B HacTosillel craTbe um3naraetcsi Noaxod K OLEHKe 3KOHOMUYECKOW 3PEEKTUBHOCTU TaKUX MHXKEHEPHbIX
CUCTEM.

Moaxon 4EMOHCTpMPYETCH Ha NpuMepe 3aaHns 0MCHOro HasHavYeHusl, TMMOBOW NNiaH aTaxa, hacag u paspes
KOToporo npefcTaBneHsbl Ha puc. 1-3. O6was BeicoTa 3gaHusa 13,5 M, BbicoTa TEXHMYECKOrO aTaxa (nogsana) 2,8 m,
BblCOTa TMMOBOro aTaxa 3 M. 3aaHve obpalleHo rnaBHbIM bacagom Ha ro-BocTok. KOHCTPYKTMBHasA cxema 3gaHus
— MOHONUTHbIN ene300eToHHbIA kapkac. [MokpbITUe 30aHUS BbINOMHEHO B BUOE MOHOSIMTHOM >Kerne3o00eTOHHOM
NAWTbI, YTENEHHOW MUHEpanoBaTHbIMK NnuTamn. CBeTONpO3payvHble 3anofHEHUS (OKHa, BUTPaXM) BbIMOMHEHbI U3
nepenneToB N3 antOMUHUEBbLIX CMJIABOB C 3aMofIHEHWEM ABYXKamMepHbIMKU cTeknonaketamy. Obwasa nnowaab 3gaHus
1900 Mm% Mnowanb NOMELLEHUN, B KOTOpbIX TpebyeTca nogdepxaHue TemnepaTypHbIX NapameTpoB, COCTaBnseT
1100Mm°. MNnowagb octeknenmsa — 450 m? npuv nNrowaan HapyXHblx orpaxgeHun 1065 Mm% KonmyecTso COTPYAHUKOB,
NMOCTOSAHHO HaxoAdALMXCA Ha pabodnx MecTax, B 3TOM 3faHum coctaBndaeT 170 yen. Bo3gyxoobmeH npuHumaeTcs u3s
pacueTta 60 M° Ha 1 yernoseka.
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MMpoekT BKNOYaeT peLleHnss Mo KOHOMUMOHMPOBAHMIO U OTOMSIEHWMIO, @ TaKKe 3MeKTPOCHabXeHU B 4acTu
MOAKMIOYEHNS K anekTpoceTam. [na [OCTMXKEHUS 3aAaHHbIX NapamMeTpoB BHYTPEHHEro BO3gyxa B MOMeLleHve
NoAaeTcs NPUTOYHBLIVE BO3AYX OMpPeAerieHHOro COCTOSHUS M B ONpedeneHHOM KOnMM4ecTBe M BOAa, Hecylas Tenno
unu xornogd. Takas cxema npegnonaraeT He3asncMyo 06paboTky peLnpKynAaLMOHHOMO BO3Ayxa B MECTHOM arperate
W HapyXHOro BO3dyxa B LUEHTpanbHOM KoHauumoHepe. [ns 3Toro B TenrnooOMeHHWKe MeCTHOro arperarta
oxnaxpgaeTca WNW HarpeBaeTcsa B 3aBUMCUMOCTW OT Mepuoda roja pPeuupkynsauUoHHBLIN (BHYTPEHHWUA) BO3AYX.
MpuTOYHbIN BO3AYX B pasmepe MMHUMaNbHO HEODXOAMMOro pacxoda HapyXHoro Bosgyxa obpabatbiBaeTcsa B LIK u
noctynaet B MNOMELLEHWEe Yepe3 Bo3ayxopacnpegenurenbHble ycTponctea. CMmelleHne ABYX NOTOKOB NPOUCXOAUT
HenocpeAcTBEHHO B camMoM noMelleHuu. MNogaepxaHwe TeMnepaTtypbl B KaXaoM MOMELLEHUN OCYLLIECTBNSETCA MpU
MOMOLLM CUCTEMbl YyMpaBrieHus, KOTopas B COOTBETCTBMM C Setpoint (ycTaBKoOM) MOCbINaeT curHanbl Ha
NCMONHUTENbHbIE MeXaHW3Mbl 060pyaOBaHMS.

MepBhblii BapuaHT (qanee BapuaHT Nel) npeactaBnsieT coboit 6a30BbI, OCHOBaHHbIV Ha LUMPOKO MPUMEHSIEMbIX
M OTpabOTaHHbIX CXEMHbIX PEeLIEHUSX MO BEHTUNAUMM W  KOHOWLUMOHWPOBAHWUIO MpU  MOMOLLM  haHKOMIIOoB,
YCTAHOBIIEHHbIX B Ka4yeCTBE MECTHbIX arperaTtoB B OOCHYXMBaeMblX MOMELLEHUSIX, TEMSIOCHabXeHWIo 34aHust oT
LieHTparbHbIX TEMNS0BbIX CETEN, ANEKTPOCHABKEHNIO C OA4HOTAPUMDHBIM YYETOM INIEKTPOSIHEPTUM.

BTopoi BapvaHT (danee BapuaHT Ne2) cucTemMbl Mo NOAAEPKAHUIO ONTUMArbHBIX NapamMeTPoB MUKPOKIMMaTa
[0MKeH BbITb BbINOMHEH Ha 6a3e MECTHO-LIeHTPanbHON CUCTeMbI C TEMMOBLIMU HacocamMu, paboTaloLWmUMM B eAMHOM
BOOSAHOM KOMbLIEBOM KOHType B KauyecTBe MECTHbIX arperatoB, YCTaHaBMMBaeMbIX B KaxdOM 06CnyxusaemMom
NOMELLEHNN.

Takoe koMnnekcHoe pelweHne no3BOoNiIAET CHU3UTb 3Hepron0Tpe6neH|/|e NHXEHEepPHbIMAN CUCTEMaMN 30aHUA.
OHo peanu3yet B €ONHON cucTeme (byHKLI,I/WI OoTOonneHnA, oxnaxpgeHud, ropadvero BOAOCHabXeHnsl, 00beauHseT
OOHNUM KOHTYPOM UCTOYHUKM TENJOThbl N XOJN104a B 3JaHNN.

TennocHabxeHve 30aHNA OOMMKHO ObiTb BLIMOSHEHO MPW MOMOLLM TEMMOHACOCHOW YCTAHOBKM, UCMOSb3YHOLLE
TENSIOTY rPYyHTa B Ka4YeCTBE HM3KOMOTEHLMaNbHOro UCTOYHMKA Tenna. Onsi yMeHbLUEHUsI 3aTpaT Ha 3reKTPO3HEPTUIO
JAOJKHbI BbITb MPEAYCMOTPEHbI HAKOMUTENM (aKKyMynUpyloLmMe eMKOCTM) Ans TennoHocuTens. [MpuHUMnuanbHas
cxema npefcTtaBrieHa Ha puc. 4. PelleHns Mo a5eKTpOCHabXeHWI0 ¢ ABYXTAPUMHBLIM Y4ETOM 3NEKTPOSIHEPTUN.

UupkynayuoxHas
HacocHasi
epynna

MemoyHuk
HU3KOMOMeHYuanbHo20
menna

PMcyHOK 4, anIHLI,VII'IVIa.ﬂbHaﬂ cxemMa CUCTeMbl Tenso- U XoNof40CHabxeHUs1 3gaHust

MpoaormKNTENbHOCTL CTPOMTENbHOM CcTaguM no obouMM TMpoekTaM OauHakoBa W cocTaBnseT 1 rop.
Mpegnonaraemasi NPOAOIKUTENBHOCTb CTaAMM (OYHKLMOHMPOBAHWUA OO MEePBOro KanuTanbHOrO PeMOHTa OCHOBHbIX
y3rnoB 6 net. Heob6xoamMmo paccuutaTtb BCE M3LAEPXKKM ANS KaXKAOW M3 arnbTepHaTUB, OMCKOHTMPOBaTb (MPVBECTU K
HacTosILLLEMY MOMEHTY) U BbIGpaTb N0 HAMMEHBLLUUM 3aTpaTam Jy4LUnUii BapuaHT.
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CpaBHeHMe pasnuyHbIX MHBECTULMNOHHBLIX NMPOEKTOB M BbIOOP Nydywero bygem npoBoauTb C UCMOSNb30BaHMEM
cnefyloLmMx nokasartenemn:

®  YUCTbIN AUCKOHTMPOBaHHbIN goxod (YA0) nnu uHterpansHbli 3 deKT;
e uHgekc goxogHoctu (MO).

Hopma ANCKOHTa E NpupaBHNBAETCA K CTaBKe ped)I/IHaHCI/IpOBaHI/I‘il C y4eToM TemMmna I/IHd)J'IﬂLI,I/IVI M COCTaBUT.
= M -1

1+i

roe Epe¢ - cTaBka pedmHaHcmpoBaHus LleHTpobaHka P®;
i — Temn nHNaumn.

1
(l E)'

Yl = Z( -

roe Rt - pe3ynbTaThl, JOCTUraemble Ha t-M Lare;

S’t+ - 3aTpaThbl Ha t-M Liare npu ycrnoBuu, YTO B HUX HE BXOOAT KanuTanoBrnoOXeHus;
T — rop1soHT pacyeTa, paBHbIA HOMEpPY Luara pac4yeTa;

- KO3(hPMLMEHT OUCKOHTUPOBAHUS;

@+E)'
(R, —3,") - atbdbekT, foCTUraemblit Ha t-M Liare;

E — Hopma guckoHTa (B OTHOCUTENBHbIX eauUHULAXx);
K — cymMa AMCKOHTUPOBAaHHbIX KanuTanoBnoXeHin, onpep,enﬂelvlaﬂ no ¢popmyrne:

K= tz;‘ (1+ E)

WHpgekc pgoxogHoctu (M) npepctaBnsieT cobor OTHOLWIEHUE CyMMbl NPUBEOEHHbIX 3(PEKTOB K BENUYMHE
KanutanoBOXEHWUN:

OH cTpoUTCS 13 TEX XXE 3NIEMEHTOB M €ro 3Ha4YeHune CBA3aHo co 3HadeHnem Y: ecnmn YL nonoxuteneH, 1o
na > 1, n Haobopot. Ecnn UL, > 1, To npoekT addekTmBeH; npu NI < 1 npoekT HeadhhEKTMBEH.

KonunyecTBo [OeHEeXHbIX CpeacTB, KOTopoe OydeT u3pacxofoBaHO Ha npuobpeTeHne W peanusauuio
o6opyaoBaHusa AN NpoekTa, npeacTasneHo B Tabn. 1.

Tabnuya 1. Cneyugukayus npuobpemaemo2o o6opydosaHus

Cratbsa 3aTpaTt BapuaHT N2l (cdhaHkonnbl) BapuanT Ne2 (WLHPS)
(KanuTanbHble K CTonMocTb, . CrommocTs,
BIIOXEHUS) onn4yecTBo py6. onuuyecTBo oY6.

TennoBon Hacoc Aquazone
1152 400 50 KQE 007-019 (Carrier) — 4 824 000
67 wT/1800 eBpo/WWT.

®ankonnbl cepun 42N (Carrier) —

OcHoBHoe 06opyaoBaHue 67 WT./430 eBpoluT.

Hacoc onsi KoHTypa «yunnep—
HacocHoe o6opynoBaHue, haHKOWM» 1 KOHTYpa «Tensn.ceTb—
pyo. daHkonn» cepun TR(GRUNDFOSS)
175 595 py6./wr.

Hacoc ans koHtypa WLHPS
351 190 — cepym TR(GRUNDFOSS) 175 595
175 595 py6./wrT.

Tennosown Hacoc NIBE

Ob6opynoBaHue ons i i Mopenb 23kBT/12715 1144800
TennocHabxeHus eBpo/WT. 1
17kBT1/15905 eBpo/wWrT.
OBODVIOBAHME LN XonogunbHasa MaluvMHa Mogernb Mocpencteom
pyA A 30RB182(Carrier) — 3864 000 o6opynoBaHust ons -
X0noaocHabXeHns
1 wT. /96600 eBpo/WIT. TennocHabxeHus
Moakriodenme Heobxogmmasi MOLLLHOCTb
anekTpoceTsaMm (U3 pacyeTta Heobxogmmas mowHocTb 153 kBT 1 530 000 A t 1 800 000
180 kBT
10 000py6. 3a 1kBT
Bcero: 6 897 590 7 944 395
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SKCI'I.I'IyaTaLI,VIOHHbIe 3aTpaTtbl B Te4eHne roga anda Asyx BapnaHTOB NpeactaBlieHbl B Taobn. 2.

Tabnuuya 2. Mlompebisiemas 3Hepausi u 3KCrIyamayuoHHble 3ampamb|

BapuaHT Nel

KBT

CraTtbs 3aTpar (paHKoM L) BapuaHT Ne2 (WLHPS) Tapud
Motpebnsemasn
TennoBasi 3Heprus, 107,98 0 1300 py6/1lkan

11 172,2 (NpoM3BOACTBO Tenna)
+857,52 (Npon3BOACTBO X0roaa)

3aTpartsl, py6/roa

3nekTponoTpebneHne (neHb) O[HOCTaBOYHbIi
YMnneba unu +9,2 (Npon3BoOACTBO Tenna) Tapud 2,80
P 26 294,38013 (Houb) py6/1kBT*y
TennoBoro Hacoca [HeBHas 30Ha 2,81
NIBE. KBT"4 Lnsi a3koHOMUU 3ampam mensio
' unu Xonoa 6yaem HO‘JHaH 30Ha 1,71
8blpabambleambCs 8 HOYHOU
30HE
3 5 OaHOCTaBOYHbIN
neKTpOHOTpe JieHune 10 740 eHb Tapm(p 2’80
HacocHoro 18 145,02 (ReHb) [HeBHas 3oHa 2,81 py6/1kBT*y
o6opynoBaHus, KBT*y +5 356(Houb) ’
HouHas 3oHa 1,71
QnekTponoTpebnexune OF'-HOCT;BZC“:B%"'V'
Tapud 2,
npUBOACE 0 20 494,569 py6/1kBT*d
KomMnpeccopoB [HeBHas 30Ha 2,81
WLHPS, kBT*4 HoyHas 3oHa 1,71
OQHOCTaBOYHbIN
O6uwee Tapud 2,80
anekTponoTpebneHue, 44 439,40 48 629,48 [HeBHast 30Ha 2,81 py6/1kBT*y
kBT*y ’
Ho4Has 3oHa 1,71
dKennyaraumoHHbIe 264 804,32p. 108 364,79p.

OKcnnyaTauMoHHble 3aTpaTbl PacCcyMTbIBANMCh 3a Kakdbld Yac KaxdoW Oekadbl roda B 3aBUCUMOCTM OT
nokasaTernen HapyxHoro knumarta ana Caxkt-MNeTepOypra. KnumaTtuyeckve napameTpbl, TakMe Kak npsiMast
CONnHeYHas pagvaums npu OeNCTBUTENbHbLIX YCNOBUSX OGMAYyHOCTU 3a KaxObli Mecsl, paccesiHHas U OTpaxeHHas
CONHeYHas paguvauus npv OelcTBUTENbHbLIX YCMOBMSAX OOMaYyHOCTM 3a Kaxablh Mecsl, anbbeno aeATenbHow

MOBEPXHOCTU 3a Kaxablh Mecsl,

CpefHss OekagHass TemnepaTypa Bo3dyxa, MOBTOPSEMOCTb COYEeTaHWi

TeMnepartypbl BO3OyXa W OTHOCUTENbHOM BAXHOCTM MO Mecsuam, npUHUManncb no «Haquo-anKnap,Howly

cnpaBo4yHuky no knumaty CCCP. Cepus 3. MHoroneTHue gaHHble. YacTb 1-6» [16].

O6Lwme nokasaTenu no AByM BapuaHTaM npoekTa ceefeHbl B Tabn. 3.

Ta6nuuya 3. Mokazamenu no npoekmam

BapuaHT Ne 1 (chaHkounnbl) BapuaHT Ne 2 (WLHPS)
UcxopHble uHBeCcTULUN, P. 6 897 590 7 944 395
FopoBble AeHeXHble 3aTpaTbl Ha NOKYNKY
3Hepruu, p/ropg,. 264 804,32 108 364,79
ExxerogHas cyMma aMmOpTM3aLMOHHbIX 536 759 614 439 5
oTYMCcneHun, py6. B rog '
OcTaTo4yHas CTOMMOCTb Yepes 6 ner 2 683 795 3072 1975
obopyaoBaHus, p. '
Bpems npoekrta 6 net 6 net
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B cBsA3u ¢ Tem yTo BapmaHT Nel aBnsieTca 6a30BbIM M rogoBblE AEHEXHbBIE 3aTpaThl MO 3TOMY BapuaHTy paBHbI
264 804,32 py6., a gna BapuaHta Ne2 — 108 364,79 py6., TO cuuTaem, 4To Ans BapumaHTa Ne2 pesynbTarT,
JOCTUraemMbln Ha t-m Lware:

R=264 804,32p. -108 364,79p.=156 439,53p.,
a ang sBapuaHTta Nel pesynbTaTt, gocTMraembln Ha t-m ware, R=0 p.

Mpu crtaBke pedmHacupoBaHus LleHTpanbHoro 6aHka P® 8,25% u Temne uHdnsuum 8,5% Hopma OUCKOHTa
OyneTt paBHa:

= %—1: -0,027 .
1+85
PacueT nokasaTtenen onsa sapuaHTta Ne2:
6
Yy = Z(Rt ) ——— K=Y 1564395 1046805 = 186648,5p)6.;
t=0 @+ E) -0 (1-0,027)"
1 1 & 1564395
ni = Z( - > =117

(1 +E)' 10468055 (1-0,027)'
PacuyeT guckoHTnpoBaHHbIX n3gepkek no BapmaHty Nel npencraeneH B Tabn. 4.

Ta6nuua 4. QuckoHmupoeaHHbie u3depixku Onst eapuaHma Nel

Floabl OeHeXHbIN NoToK HacTosiwee 3HayeHne
UcxogHble NHBECTULMUU, P. 6a30BbIN -6 897 590 -6 897 590
lopgoBas CTOMMOCTbL 3KCNnyaTauuu, p. 1-6 264 804,32 -1 750 474,37
OcTaTo4HasA CTOMMOCTD, P. 6 +2 683 795 +2 683 795
HacTosiee 3Ha4yeHne AeHEeXHbIX NoTepb, p. -5 964 269,37

PacuyeT guckoHTUpoBaHHbIX nsgepkek no sapuaHTy Ne 2 npegcrasneH B Tabn. 5.

Ta6bnuua 5. JuckoHmupoeaHHbie u3depixku Ans1 eapuaHma Ne2

Floabl OeHeXHbIN NoToK HacTosee 3Ha4yeHue
UcxogHble nHBeCcTUUMN, P. 6a30BbIi -7 944 395 -7 944 395
lopgoBas CTOMMOCTbL 3KCNnyaTauuu, p. 1-6 108 364,79 -716 339,48
OcTaTtoyHas CTOUMOCTb, p. 6 +2 683 795 +3 0721975
HacTosiee 3Ha4yeHne AeHEeXHbIX NOTepb, p. -5 588 536,98

Bce paccunTaHHble nokasatenu cBUAeTeNbCTBYIOT 06 SKOHOMMYECKON 3M(EKTUBHOCTM KOMMIEKCHOTO NpoeKkTa
BHYTPEHHMX UHXEHEPHbIX cucTem no BapuaHTy Ne2. Cpok okynaeMoCTu AaHHOrO NpoeKkTa CocTaBuT 6 ner.

KoHe4YHO, HYXXHO OTMETUTb, YTO AN anbTepHaTUBHOrO peLIeHUs C KOMbLEBOW BOASAHOW CUCTEMOM C TENOBLIMA
Hacocamn (WLHPS - water loop heat pump system) BenuuuHa WCXOOHbLIX WMHBECTULMA OOCTaTOMHO BbICOKA.
U oxnpaembli adhpekT OT UCNONb30BaHUA TOMNBKO OOHOW 3TOWM CUCTEMbI HE CIMLUKOM Benuk. Ho npu KOMMNNEeKCHOM
MOAXOAE K PELUeHMIO 3adayv MO YBEMNWYEHUIO JHEprocOepexeHusl, MPUMEHsI, B 4YaCTHOCTW, arbTepHaTUBHbIE
HU3KOMOTEHLUMANbHbIE UCTOYHUKM Tenna BMECTO TPagULMOHHOMO LEHTPAsnibHOro TEMnfoCHabXeHWs, MOXHO npuaatb
MPOEKTY JOCTaTOYHY MHBECTULIMOHHYIO NMPUBMNEKATENbHOCTb. Takum o6pas3oM, KOMMNEKCHbIV MOAXOA U NMPUMEHEHME
pa3yMHbIX PELLIEHWI MO 3HEProcOepeeHno NPMBERYT K IHEPreTn4eckon 3EKTUBHOCTH.

MonyyeHHble pe3ynbTaTbl pacyeTa 3KCMyaTaUMOHHbIX 3aTpaT Y 3KOHOMUYECKOW OLeHKM 3DEKTUBHOCTN OBYX
anbTepHaTMBHLIX CUCTEM MO3BOMAIOT cAenaTthb crneayoLe BbiBOAbI.

1. Wcnonb3oBaHne WLHPS B kayecTBe MeCTHbIX arperatoB MO CpaBHEHUIO C daHkonnamu 0Gonee
uenecoobpasHo.

2. YCTaHOBMEHHblE 3aBUCMMOCTU Mexay Konn4ecTtBoM nonyqaeM0|7| COJTHEYHON pagnauunn, 06BbEMHO-
NNaHNpPOBOYHbLIMU peLleHnamm, TEXHOJTIOT’MYEeCKNMHA nokazarenamu MCnoJib3oBaHUA NnoMeLLEeHNI n
SKcCriyatauyMOHHbIMK 3aTpaTtaMn OnA MeCTHO-LleHTpaﬂbHOVI cucTembl obecneveHus napamMmeTpoB MUKPOKIMMaTa C
WLHPS B KayecTBe MeCTHbIX arperatoB [AJfii COBPEMEHHOIoO 34aHus OCbVICHOFO Ha3Ha4YeHnA MnoKa3biBakoT
LI,EJ'IeCOO6pa3HOCTb NPUMEHEHNA TaKnX CUCTEM.
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3. Ans Toro 4toObl yBenuuMTb 3EKTMBHOCTL MCMONb3YyEMbIX 3IHEPreTUYECKMX PECYpCcoB, HeoOXoaum
KOMMMEKCHbIN noaxod, KOTOPbIA OOMKEeH 3aknioyatbCs B MNPUMEHEHUW CXeM, MO3BONSOWMX HE TOMbKO
nepeHanpaBnaTe MOTOKW Tenna BHYTPM 34aHusl, HO U OCYLeCTBNSATbL paboTy 3HeprocHabxkatowero obopygoBaHus
OnddepeHUMpoBaHHO MO 30HaM CYTOK.

4. YcraHoBneHo, 4To Haubonee uenecoobpasHO MCNONb30BaTb anbTepHaTMBHOe obopydoBaHMe Mo
nony4yeHuto Tenna, KOTopoe no3esondeT nony4yartb HeOGXO,EI,I/IMbIe napamMmeTpbl TenyioHocuTena B XOJ'IO,EI,HbIIZ nepuon
roga v nmeeT BO3MOXHOCTb paboTaTb Ha OxnaxaeHue B TeNnbIi Nepuog roaa.

ABTOp BblpaxaeT 6narogapHocTe [O.T.H. BacunbeBy [puropuio [MeTpoBudy, pykoBoauTento LleHTpa
aHeprocGepexeHnss M 3pdEeKTUBHOIO WCMONb30BaHUS HETPaOMLUMOHHBLIX MCTOYHWKOB 3HEPrMM B CTPOUTENBHOM
KOMMIIEKCe, 3a UAeto 3TON CTaTbh U LieHHble 06CYXaeHUs.

A Takke Muxauny MetpoBuyy 3yeBy, rmaBHomy sHepreTuky TL «[utep-Papgyra» - 3a npegocTaBneHHyHo
BO3MOXHOCTb NPOBEAEHUSI UCCIEAOBAHUN 1 OLLEHKM paboTbl CUCTEMbI KOHOULMOHUPOBAHUS B 3TOM TOPrOBOM LIEHTPE.
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Abstract

One of the priorities in the development of Russian Federation is the policy of reducing energy consumption and
implementation of energy efficient technologies.

The article shows the example of the solution aimed at increasing the energy efficiency of systems which
maintain optimal microclimate parameters in the office buildings. The solution is based on usage of WLHPS (Water
Loop Heat Pump System). Consolidation into a united system makes it possible to utilize heat of the exhaust air heat
and of other low-grade heat sources.

The article shows the method of estimation the economic efficiency of these systems. The method is
demonstrated on the example of office building. Comparison of various investment projects and selection the best
solution was made by using economic indicators such as net present value (NPV) or the integrated effect and
profitability index.
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