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OCOBJHUBOCTI BUKOPUCTAHHA TEIIVIOBUX HACOCIB B
CUCTEMAX TEIUVIOITIOCTAYAHHSA ’KUTJIOBUX BY AIBEJIb

BiHHUIIbKHI HAI[IOHATBHUN TEXHIYHUN YHIBEPCUTET

AHoTauis

Ipoananizogano i 6U3HAYEHO OCHOBHI eeKMUBHI HANPAMKU BNPOBAONCEHHS MEeNniosux Hacocig O
MEenIONOCMAHHsL HCUMA08UX 6ydisenv i cnopyo. 30iUCHEHO NOPIGHANbHUL AHAI3 MPAOUYILHUX MA CYYACHUX MemOoOi8
onanenns 8 Ykpaini ma inwux kpainax. Hasedeni onucu sapianmie mexHiuHux piuiensb w000 GUKOPUCTAHHSI MENI08UX
Hacocie 05t MenJIOnOCMAayants IHOUBLOYATbHUX JHCUMIO8UX Oyoieenv. Po3pobneni iopasniuni cxemu RIOKIIOYeHHs ma
BUKOHAHUIL NIOOIP HEeOOXIOH020 MenJOMexHiuH020 00aoHanHs 00 Hux. OOIPYHMOsana eHepeemuiHa eqheKmueHiCms
BUKOPUCMAHHSA MENJI08UX HACOCI8 8 ONANI08ANbHUL NePioo.

KoarouoBi cjioBa: TeruioBuii HaCOC; METO/IM TEIIONIOCTAYAHHSI; ONAJICHHS Oy/iBelb 1 COPY ., eHeproe(eKTHBHICT.

Abstact

The main effective directions for the introduction of heat pumps for the heating of residential buildings and
structures have been analyzed and determined. A comparative analysis of traditional and modern methods of heating in
Ukraine and other countries was carried out. Descriptions of options for technical solutions regarding the use of heat
pumps for heat supply of individual residential buildings are given. Hydraulic connection schemes have been developed
and the selection of the necessary heat engineering equipment for them has been carried out. Reasonable energy
efficiency of the use of heat pumps in the heating period.

Keywords: heat pump; heat supply methods; heating of buildings and structures; energy efficiency.

Beryn

AKTyasbHiCTB. Y TelepilHili yac 3pocTae AeiluT Ta pOCTYTh I[iHK HA NATMBHO-CHEPTETHYHI PECYpPCH,
MOCUITIOIOTHCS. BUMOTH 110 3a0€3ME€YEeHHSI €KOJIOT1YHOI YMCTOTH PI3HOMAHITHUX TEXHOJIOTIYHHUX TEIUIOBHX
MPOIIECiB 1 OXOPOHW JOBKUDIA, 3pOCTAOTh MOTPEOH CIIOKWBAYiB B TEIUIOBIM €Heprii A MOKpaIleHHS
MOOYTOBHUX 1 COIIaIbHUX YMOB KHTTS. TakuM 4YHMHOM, IMpoOiieMa eHepro30epekeHHs il E€KOHOMIiKH
Ykpaiuu B LIJIOMY i JUIs 11 )KHTIIOBO-KOMYHAJILHOTO CEKTOPY 30KpeMa CTa€ JIy)Ke aKTyallbHOIO

OpnauM i3 HAHOUTEIT ePEeKTHBHUX BU/IB Cy4acHOI TEXHIKU HETPAJHIIHHOI eHEPTeTHKH € TEIUIOBI HACOCH,
3aBJISIKM SIKUM TIOSIBIISIFOTBCS MOJKJIMBOCTI BHKOPHCTOBYBATH TIOHOBIIOBaHY Ta HETPaIUIliiiHy EHEpTilo.
BimoMi 3 HayKOBO-TEXHIYHOI JIiTEpaTypd pe3yibTaTH JOCTIUKEHb MOKa3ylOTh, IO BHKOPHCTAHHS
TEIUIOHACOCHHUX CHUCTEM JUIsl CUCTEM TEIUIONOCTa4YaHHs € me HemoctatHimu [2, 4-6]. Oxpim Toro, B HUX
BIJICYTHI JeTajbHI aHATITHYHI 3aJIEKHOCTI a00 K METOAMKH, SKi JaBaid O 3MOTY BH3HAYHUTH TapamMeTpu
CHEepPreTHYHOI e(hEeKTUBHOCTI pOOOTH TaKUX TEIUIO HACOCHUX CHCTEM Y PI3HHUX yMOBaX iX MpPaKTUYHOTO
3acToCyBaHHS. TaKuM YWHOM, BHPIIIEHHS MUTAaHb 1010 YMOB €()eKTUBHOIO BUKOPHCTaHHS TETJIOHACOCHHUX
TEXHOJIOTIH [UIs cCHCTeMax TEIUIONOCTaYaHHs € I0OCTaTHBO aKTyaJbHUMH 1 BIIKPUTHMHU.

MeTo10 1aHOi HayKoBOi po0OTH € BH3HAa4YeHHS €(DEKTUBHOCTI 3aCTOCYBaHHS TEIJIOHACOCHHX CHUCTEM
TEIUIONOCTaYaHHs JJIsl IHAMBIMYaIbHUX JKUTIOBUX OyIiBeNb MPU BUKOPUCTAHHI MOAIOHMX MOHOBIIOBAHUX
JOKepeN HU3bKOMOTEHITIHHOT eHeprii.

Jist JocSTHEHHS BKa3aHOT METH B POOOTI BUPINITYBAIHCH HACTYITHI 3aBJIaHHS:

1. AHayliTHYHE BUBUCHHS CyYaCHOTO CTaHy 3aCTOCYBAHHS TEIJIOHACOCHUX CUCTEM TEIIONOCTauYaHHS
3 BUKOPUCTAHHSM Pi3HOMaHITHUX MOHOBIIOBAHHX JPKEPEN SHEPrii [UIsl MOAANBLIOTO iX JOOMpAaloBaHHs Ta
BJJOCKOHAJICHHSI.

2. TlpoBeleHHSI TEOPETHYHOTO MAOCIHIPKEHHS BIUTMBY 30BHINIHIX yMOB 1 TapaMmeTpiB poOOTH
TEIUIOBHX HACOCIB Ha TEPMOJIMHAMIYHY €()eKTHBHICTh TETNIOHACOCHUX CHCTEM TEIIONOCTaYaHHS.

3. Po3pobneHHA NpakTUYHUX PEKOMEHAALil, $Ki CHPUATUMYTh JOCATHEHHIO MaKCHMAaJbHOI
e(EeKTHBHOCTI POOOTH TEIIOHACOCHUX CHCTEM Teruio3ade3rneueHHs: OyJiBenb 3 BHUKOPHCTAHHSAM Pi3HHX
MTOHOBITIOBAHUX JIXKEpeIl SHeprii.



OO0’€eKT O0CJiNKEHHSI — CHCTEMH TEIUIONOCTAYaHHS 1HIWBITyaIbHUX JKUTIOBUX OymiBENb (OTaJICHHS,
rapsid0ro BOJOIOCTAYaHH) 3 BUKOPHCTAHHSM SIK JUKEpeJia TEeIIOTH HapOKOMIPECIHHOTO TEIIOBOTO HACOCA.

I[peamer Aoc/aifKeHHSI — BCTAaHOBJICHHS TEPMOAMHAMIUHOI €()EeKTUBHOCTI 3aCTOCYBaHHS TEIUIOBHX
HACcOCIB y CHCTeMax TeIJIONOCTayaHHs IHAMBIAYalbHUX XHUTIOBUX OyAiBEeIb 3 BHUKOPHCTAHHAM Pi3HHX
JOKEpeTT SHeprii.

Pe3yabTaTu podoTH

ABTOpaMH MPOBENEHO MOBHOILIIHHHI aHaTITUYHUI OTJISA CyYaCHOTO CTaHy TEIJIOHACOCHHX CHCTEM,
SKUil OyB CHpSAMOBaHWI Ha BCTAHOBJICHHS OCHOBHHMX HAWOUIBIN XapaKTEPHUX HAMpPSIMKIB 1 OCHOBHUX
TEHICHINIH MO0 BHCBITIEHUX pPE3YyIbTATIB MOCIIIKYBAaHUX MPOOIIEMHUX IWTaHb, AKi CHpPSIMOBaHI Ha
MiABUIICHHS €HEProe(EeKTUBHOCTI Ta EKOJOTIYHOCTI CUCTEM TEIUIONOCTAYaHHS B Pe3yJbTaTi 3aCTOCYBAHHS
TEIUIOBUX HA0COCiB. TeIUIOBHiA HacoC y MOPIBHSAHHI 3 BIZOMHMHU TPAAWLIHHUME JpKepelaMu IMOCTadaHHs
TEIUIOBOI €Heprii B CHCTeMax OMajeHHs OyauHKY, B SIKUX KOE(IIieHT TepeTBOPEHHS BHUTPAYCHOL
MOTY>KHOCT] y KOPUCHY 1HKOJIH He ocsarae 1, 3Moxe 3a0e3meuyBaTh TeIJIOBY MOTYKHICTb A0 4-5 pa3iB BUILY
3a BUTpaueHy MOTYXHICTh JJIsl MPUBOAY KOMIPECopa 3a paXyHOK 30BCiM iHIIOro mpuHuumy aii. Ha ocHoBi
OTJIsITy 3apyODKHUX Ta BITYM3HSHUX JITEpaTYpPHHUX JDKEPE HaBEASHUH aHai3 3aCTOCYBaHHS TETNIOHACOCHHX
CHUCTEM TEIIONOCTaYaHHs 3 BUKOPUCTAHHSIM MMOHOBIIOBAHUX JDKEpeN eHeprii. Y HasBHIN JTepaTypi € Juiie
OKpeMi JIOCTiJUKeHHS e(EeKTUBHOCTI TEIUIOHACOCHUX CHCTEM TEIUIONOCTaYaHHS 3 BHUKOPUCTAHHIM
MTOHOBJIIOBAHUX HU3BKOITOTEHIIIHHOT €Heprii 0e3 y3araibHEeHHS OJlepyKaHUX Pe3yJIbTaTiB Ta MOIIUPEHHS X Ha
pemity cucrteM. He BH3HaueHO UITKMI BIUIMB 30BHINIHIX yMOB Ha TEePMOJWHAMIUHy e(EeKTHBHICTH
TEIUIOHACOCHUX CHCTEM TeIJIONOoCTauyaHHs. TakuM YWHOM, BHUKOHaHWH y poOOTi aHami3 JOCTYIHHX
JOCHIPKEHb Y cdepi 3aCTOCYBaHHS TEIJIOBUX HACOCIB y CHCTEMax TEIUIONOCTa4YaHHsS TOKa3aB HasBHICTh
BIIKpUTHX THUTaHb, IO CTOCYIOTHCS iX €(EeKTHBHOTO BHKOPHCTAHHS IS Teruio3abe3rnedeHHst Oy/iBenb,
METOJIUK OIIIHKH ITOKa3HUKIB iX pOOOTH.

B pesynbraTi BUKOHaHHS JaHO1 poOOTH OyJIH BUPIILICHI TaKi MATaHHS:

— IIPOBE/ICHO AaHANITHYHE JOCHI/DKEHHS Pi3HOMAHITHHX CIOCOOIB JOpPOOKM Ta YIOCKOHAJICHHS
TEIJIOHACOCHHUX CHCTEM TEIUIONOCTaYaHHs 3 BUKOPHCTAHHSAM ITOHOBIIOBAHUX JDKEPEIT CHEepTii;

— BUKOHAHO pO3PaxyHKH KOHKPETHHUX BapiaHTIB 3acCTOCYBaHHA TEIUIO HACOCHMX CHCTEM IMOJO0 iX
e()eKTUBHOCTI y CUCTEMax TEIIONOCTaYaHHs 1HIUBIAyaIbHUX KUTIOBUX OY/IiBEIb;

— HaBeneHi rpadivHi BiZOOpaXEeHHS OTPUMAaHHMX JaHHX B MporpamHomy cepemoBuini Mathcad s
BU3HAYEHHSI ONTUMAIFHUX PEKUMIB pOOOTH YCTaTKyBaHHS 3aJI€)KHO BiJ] pi3HUX YNHHHUKIB;

— BUKOHAHO PO3PaxyHKH pIYHOT EKOHOMIYHOI BHUTOJM TIPU eKCIUTyaTallii yCTAaHOBKM Ta TEPMiHYy
OKYITHOCTi B TIOPiBHSIHHI 3 TPAAHUIIIHHAMH OTATIOBAIEHUMH TPUCTPOSIMH.

Ha mincraBi oTpuMaHUX pe3yNbTaTiB JOCHIIHPKEHHS BCTAHOBJICHI ONTUMANbHI PEXUMH POOOTH
TEIJIOHACOCHUX Teruionocrtayants. CPopMysIbOBaHO MPAKTUYHI PEKOMEHIAIlT 00 YMOB 3a0e3MeueHHs
MaKCHMaJIbHOT €(peKTUBHOCTI pOOOTH TEIUIOHACOCHUX CXEM TEIUIONOCTadaHHs OyaAiBeNb i3 BUKOPUCTaHHSAM
Pi3HUX TOHOBIIOBAaHMX JKepen eHeprii. OTpuMaHO pPO3PaxyHKOBI JaHi MIOAO PIYHOI EKOHOMIYHOI
e(EeKTHBHOCTI BiJ] BUKOPHCTAaHHA TEIUIOHACOCHUX CHCTEM Ta TEPMiHy OKYIMHOCTI B TOPIBHSHHI i3
TpaJULIHHUMHU JDKEPEIaMHU TeIlIa.

BucHoBok

Ha mincraBi mpoBefieHOTO NETaIbHOTO aHaNi3y NEepCHeKTHB e(EeKTHBHOTO BHUKOPHCTAaHHS TEIUIOBHX
HACOCIB JIJISl CHCTEM TETUIONOCTauYaHHs 1HIMBIIyalbHUX KHUTIOBUX OYAMHKIB pO3pOOJICH] MPOEKTH peaTbHUX
KOHCTPYKTHBHUX pIIlICHb TaKUX CHUCTEM 3 BHKOPUCTAHHSAM SIK TEIUIOBUX HACOCIB. PO3risiHyTi TexHiuHi
3aX0JH, IO CIpPSMOBAHI Ha IJIBHUIIEHHS €HEProe(eKTUBHOCTI CHCTEM TeIUlonocTadaHHs. Po3paxyHku
MOKa3ajy, 110 3aCTOCYBaHHS SAKICHUX TEIJIOBUX HACOCIB 3a0€3MeUYUTh JOCATHEHHS BUCOKOI €HEpreTHYHOI
e(eKTUBHOCTI TPH ONTHUMAJIFHOMY piBHI BapTOCTi 3alpOIIOHOBAHWX BapiaHTIB BUKOHAHHA CHCTEM
TEIUIOTIOCTAYaHHS.
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