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'Binokpemnenuii crpykTypHmii miapos3ain «[HcTuTyT KHiBChKOro HALIOHANBHOTO YHIBEPCHTETY
OyIiBHUIITBA Ta APXITEKTYPH»,
’BiHHUIBKMI HAIOHATLHUN TEXHIYHMUA YHIBEPCUTET

AHoTauis

Posensinymo cyuacni mexnonoeii ma HogimHi Memoou onaneuHs. BusHaueno o0CHOBHI e@eKmusHi HaANpsMKu
8NPOBAOICEHHS MENI0BUX HACOCI8 Ol MEeNIONOCMAHHSA JHCUMA08UX 0y0igenb i cnopyd. 30ilicHeHO NOPIGHANbHUL AHANI3
MPaouyitiHux ma Cy4acHux mMemooie onaienns 6 Yxpaini ma inwux Kpainax. Haeedeni onucu eéapianmie mexHiunux
piwens wooo BUKOPUCMAHHS MENI08UX HACOCI8 0N MenjonoCmadanus [HOUGIOYANbHUX JICUMLOBUX OYOigeNb.
Pospobneni ciopasniuni cxemu RIOKIOYEHHs. MA 6UKOHAHUU NIOOIP HEOOXIOHO20 MENIOMEXHIUH020 0ONAOHAHHS 00 HUX.
Ipoananizosana enepeemuina eghexmueHicms BUKOPUCMAHHS MENI0BUX HACOCIE 8 ONANIOBANbHUL NEPIOO.

KuarouoBi ciioBa: MeTou TerionocrayalHs, TEIIOBUI HAacOC, OmalieHHs Oy/IiBesIb i CIOpyH, eHepProe)eKTUBHICTb.

Abstact

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

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

Beryn

AxkrtyansHicTh. Ha nanuii wac 3pocrae jaedinuT Ta pocTyTh I[iHM Ha MalWBHO-CHEPTETHYHI pecypcH,
MOCHJIIOIOTHCS. BUMOTH JI0 3a0€3MEUEHHS SKOJIOTIYHOT YUCTOTH Pi3HOMAHITHHX TEXHOJIOTIYHHX TEIUIOBUX
MPOIIECiB 1 OXOPOHW JOBKIUDIA, 3pOCTAOTh MOTPEOM CIIOKWMBAYiB B TEIUIOBIM €Heprii A MOKpaIleHHS
MOOYTOBHUX 1 COIIaIbHUX YMOB KHUTTS. TakuM 4YHMHOM, IMpoOlieMa eHepro30epekeHHS il EKOHOMIiKH
YkpaiHu B LIJIOMY i JUIs 11 )KUTIIOBO-KOMYHAJILHOTO CEKTOPY 30KpEMa CTa€ JIy)Ke aKTyaJIbHOO

OpnauM i3 HAHOUTEIT ePEeKTHBHUX BU/IB Cy4acHOI TEXHIKU HETPAJAMIIHHOI eHEPTeTHKH € TEIUIOBI HACOCH,
3aBISIKM SIKUM TMOSBISIIOTBCS MOMKJIMBOCTI BHKOPHCTOBYBAaTH IIOHOBJIIOBaHY Ta HETPalULiiHy EHEprilo.
BimoMi 3 HayKOBO-TEXHIYHOI JIITEpaTyph pe3yibTaTH JOCTIUKCHb IMOKa3ylOTh, IO BHKOPHCTAHHS
TEIJIOHACOCHUX CHUCTEM JUIs CHCTEM TEIUIONOCTadaHHs € me HenocratHiMu [2, 4-10]. OkpiM TOroO, B HUX
BIJICYTHI JieTalbHI aHATITUYHI 3aJIKHOCTI a00 X METOAMKH, sIKi JaBaju O 3MOTY BH3HAUYWUTH MapaMeTpu
CHEepPreTHYHOI e(heKTUBHOCTI pOOOTH TaKUX TEIUIO HACOCHUX CHCTEM Y PI3HHUX yMOBaX iX MPaKTHYHOTO
3acTocyBaHHs. TakuM YMHOM, BHUPINICHHS ITUTaHb MI0JI0 YMOB €(EKTHBHOTO BUKOPHCTAHHS TETNIOHACOCHUX
TEXHOJIOTIH JUIs CHCTEMaXx TEIIONOCTaYaHHs € I0OCTaTHBO aKTyaJbHUMHU 1 BIIKPUTHMHU.

MeTo10 1aHOi HayKoBOi po0OTH € BH3HAa4YeHHS €(DEKTUBHOCTI 3aCTOCYBAaHHS TEIDIOHACOCHHUX CHUCTEM
TEIUIONOCTAYaHHS JJIsl IHAWBINYAIbHUX JKUTIOBUX OyIiBeNb MPU BUKOPUCTAHHI MOAIOHMX MOHOBIIOBAHUX
JpKepesl HU3bKOTIOTEHIIHOT eHeprii.

s jocsArHeHHs BKa3aHOT METH B POOOTI BUPILIYBAINCh HACTYITHI 3aBIaHHS:

1. AHayliTHYHE BUBYCHHSI CYYaCHOTO CTaHy 3aCTOCYBAHHS TEIUIOHAOCHUX CHCTEM TETUIONOCTAYaHHS
3 BUKOPUCTAHHSIM Pi3HOMaHITHUX MOHOBIIOBAHUX PKEPEN SHEPrii Al MOAANbLIOro iX JOOMpAaloBaHHs Ta
BJOCKOHAJICHHSI.

2. IlpoBefcHHS TEOPETHYHOI'O JOCHIKCHHS BIUIMBY 3OBHIIIHIX YMOB 1 mapaMmeTpiB poOOTH
TEIUIOBUX HACOCIB Ha TEPMOJMHAMIUHY €()eKTHBHICTh TEINIOHACOCHUX CUCTEM TEIJIONOCTauyaHHs.



3. Po3poOiieHHS TpaKTHYHUX PEKOMEHIAIlW, $KI CHPHITHMYTh IOCSITHEHHIO MaKCHMAaJIbHOI
e eKTUBHOCTI pOOOTH TEIUIOHACOCHWUX CHCTEM Teruo3abe3neueHHsl OyAiBeNb 3 BHKOPHCTaHHIM Pi3HUX
MOHOBITIOBAHUX JIXKEepell eHeprii.

OO0’€eKT AOCTIIKEHHS] — CUCTEeMH TEIUIONOCTaYaHHs 1HIMBIIyalbHUX >KUTJIOBHX Oy[iBesb (OManeHHs,
rapsid0ro BOJOMIOCTAYaHHs) 3 BUKOPHCTAHHSM SIK JUKEpeJia TeIIOTH HapOKOMIPECIHHOTO TETIOBOTO HACOCA.

IIpenmeT mocCTiIsKeHH — BCTAHOBJCHHS TEPMOIUHAMIUYHOI €(EeKTUBHOCTI 3aCTOCYBAaHHS TEIJIOBUX
HACOCIB y CHCTEeMax TeIJIONOCTayaHHs IHAMBIAYalbHUX XHUTIOBUX OyAiBEeIb 3 BHUKOPHCTAHHAM Pi3HHX
JOKEpeTT SHeprii.

Pe3yabTaTu podoTH

ABTOpaMH MPOBENEHO IMOBHOIIIHHHI aHaJITUYHUI OIS Cy4acHOTO CTaHy TEIIOHACOCHUX CHCTEM,
akuii OyB CHpPSMOBaHMI Ha BCTAHOBJICHHS OCHOBHHMX HAHOINBII XapakTepHHX HAMpsMKIB 1 OCHOBHHX
TEHICHIIH MO0 BHUCBITIEHUX pPe3yJbTAaTiB JOCIIHKYBaHUX IPOOJIEMHUX NHTaHb, SKi CIPSIMOBaHI Ha
MiABUIICHHS €HEProe(eKTUBHOCTI Ta €KOJOTIYHOCTI CUCTEM TEIUIONOCTaYaHHS B PE3yNIbTaTi 3aCTOCYBaHHS
TEIUIOBUX HaocociB. TeIuoBHiA HacoC y MOPIBHSAHHI 3 BiZOMHMHU TPaAWLIHHUME JpKepelaMy IMOCTadaHHs
TEIUIOBOI €Heprii B cucTeMax oOmaleHHS OyauHKY, B SIKUX KOeQIieHT TEepeTBOPEHHS BUTPAYCHOI
MOTY>KHOCTI y KOPUCHY 1HKOIIM Maiixke He jocsarae 1, 3Moxe 3a0e3MedyBaTH TEIUIOBY MOTYXHICTH 10 4-5
pasiB BUIILY 32 BUTPAUYCHY MOTYKHICTh JUIsl MPUBOAY KOMIIPECOpa 3a PaxyHOK 30BCIM 1HIIOTO MPHUHIMITY Jii.
Ha ocHoBi ormsgy 3apyOiXHHX Ta BITUYM3HSHHUX JITepaTypHHUX JDKEpPENl HaBEISHW aHaji3 3acTOCYBaHHS
TEIJIOHACOCHUX CHCTEM TEIUIONOCTaYaHHS 3 BUKOPHUCTAHHAM ITOHOBIIOBAHUX JDKEpEN eHeprii. Y HasBHIN
JmiTepatypi € JWIIe OKpeMi JOCHiPKeHHS e(EeKTHBHOCTI TEIUIOHACOCHHUX CHCTEM TEIUIONOCTadyaHHs 3
BUKOPUCTAHHSIM MOHOBIIOBAaHUX HU3bKOMOTEHIIHHOT eHeprii 0e3 y3arajibHEeHHs OJIEpKaHUX Pe3yNbTaTiB Ta
MOIMIUPEHHS iX Ha pemTy cucreM. He BHW3HAa4YeHO UiTKWII BIUIMB 30BHINTHIX YMOB Ha TEPMOAMHAMIYHY
e(EeKTHBHICTh TEIJIOHACOCHUX CHCTEM TEIJIONOCTauYaHHA. TakuM YHHOM, BUKOHAHUH Yy poOOTi aHaii3
JOCTYIHUX JOCTiKEeHb y cepl 3aCTOCYBaHHS TEIUIOBUX HACOCIB Yy CHCTEMax TEIUIONMOCTAYaHHS MOKa3aB
HasBHICTh BIIKPUTUX THUTaHb, IO CTOCYIOTHCH iX €()EeKTHBHOTO BUKOPUCTAHHS IS TEIUIo3a0e3ledeHHs
OymiBesb, METOAVK OIIHKA TTOKa3HUKIB X pOOOTH.

B pesynbrari BUKOHaHHS JaHOT poOOTH OyJIv BUPIIIEH]I TaKi MATaHHS:

— IIPOBOJICHO AHANITUYHE JIOCHI/PKEHHS PI3HOMAHITHHUX CIIOCOOIB JOPOOKM Ta YIOCKOHAJICHHS
TEIJIOHACOCHHUX CHUCTEM TEIUIONOCTaYaHHs 3 BUKOPHCTAHHSAM ITOHOBIIFOBAHUX JDKEPEI eHEeprii;

— BUKOHAHO pO3PaxyHKH KOHKPETHUX BapiaHTIB 3aCTOCYBaHHS TEIUIO HACOCHMX CHCTEM IMOJO0 iX
e()eKTUBHOCTI y CUCTEMaX TEIJIONOCTaYaHHsI 1HIUBIIyaIbHUX KUTIOBUX OYIiBEIb;

— HaBeleHi rpadiuHi BioOpaKeHHs OTPUMaHHMX JaHHX B mporpamHomy cepemosuini Mathcad s
BU3HAYCHHS ONTHMAIBHUX PEXKHUMIB POOOTH YCTATKYBaHHS 3aJIC)KHO BiJl PI3SHUX YNHHUKIB;

— BUKOHAaHO PO3PaxyHKH pIYHOT EKOHOMIYHOI BHUTOJIM TIPU eKCIUTyaTallii yCTAaHOBKH Ta TEPMiHY
OKYITHOCTi B TIOPiBHSIHHI 3 TPAAUIIIHHAMH OITATFOBATEHUMH TIPUCTPOSIMH.

Ha mincraBi oTpuMaHUX pe3yNbTaTiB JOCHIIHPKEHHS BCTAHOBJICHI ONTUMANBbHI PEXUMH POOOTH
TEIJIOHACOCHUX TeruionocTtadanHs. CHopMysibOBaHO MPAKTUYHI PEKOMEHIAIll 00 YMOB 3a0e3MeueHHs
MaKCUMaJIbHOT e(EeKTUBHOCTI POOOTH TEINIOHACOCHHUX CXEM TEIUIONOCTadyaHHs Oy/iBesb i3 BUKOPHUCTAHHSIM
Pi3HUX TOHOBIIOBAaHMX JKepen eHeprii. OTpuMaHO pO3paxyHKOBI JAaHi MIOAO PIYHOI EKOHOMIYHOI
e(EeKTHBHOCTI BiJ] BUKOPHCTAaHHS TEIUIOHACOCHUX CHCTEM Ta TEPMiHy OKYIHOCTI B TOPIBHSHHI 13
TPaJULIHHUMHU JDKEPETaMHy TeIlia.

BucHoBok

[IpoBeneHo aeTanpHUIA aHAJi3 MEPCTIEKTUB €(PEKTUBHOIO BUKOPUCTAHHS TEIUIOBMX HACOCIB I CHCTEM
TEIUIONOCTAYaHHS 1HAMBIYAIbHUX JKUTIOBHX OYJMHKIB, a TaKoX pO3po0ieHi peanbHi KOHCTPYKTHBHI
pilIeHHS] TaKUX CHUCTEM 3 BUKOPHCTAHHSM SIK TEIUIOBUX HAcoCiB. PO3rnsiHyTI TexHiuHi 3axomau, wLIO
CIpSIMOBaHI Ha TIiABUIIEHHS €HEProe(eKTUBHOCTI CHUCTEM TEIUIONOCTAaHHsS. Po3paxyHKH MoKas3aiu, IO
3aCTOCYBaHHS SIKICHUX TEIUIOBUX HACOCIB 3a0€3MeYnTh JIOCATHEHHS BHCOKOI €HepPreTHYHOI e(eKTUBHOCTI
MIPU ONITUMAIBHOMY PiBHI BAPTOCTI 3alIPOTIOHOBAHKMX BAPIaHTIB BUKOHAHHS CUCTEM TEILIONIOCTAYaHHSI.
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