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Pedepar:

1. [IpONIOHYIOTECS LIJISIXM €KOHOMIi BUYEPITHUX €EHEProOpPeCyPCiB Ta 3HV)KEHHS HAaBAaHTAKEHHS HA TpaguLIilHi
TEIJIOTEHEPYIOUi YCTAaHOBKH i3 3aCTOCYBaHHSIM TemioBux HacociB (TH) y BeHTU AL, KOHIUIiI0BaHHI Ta
TerionocradanHi. TennonacocHi ycranosku (THY), mo yTusisyloTs BilHOBIIIOBaHI IPUPOIHI IKepeJia eHeprii Ta
HU3bKOTEMIIEPATYPHI BTOPUHHI €HePropecypcH AJisl IEPETBOPEHHS B €HEPTII0, SKa NPUIATHA OJ1s1 IPAKTUYHOTO
BHMKOPHUCTaHHSI, HabyJI1 MIKXPOKOT0 PO3IOBCIO’)KEHHS B CBiTi. EHepreTuyHa 3Ha4MMiCTb JOLIJIBHOCTI iX
BIIPOBA’KEHHS IOBE/I€HA IOCBiOM €KCILTyaTallii eCSITKiB MiJIbAIOHIB YCTAHOBOK Pi3HOTO (PYHKLiOHAJIbHOTO
npusHadeHHs. [Ipu upomy 6isbi HiX 75 % THY nmpaioioTe B CUCTEMAaX TEIJIONOCTaYaHHs 00 €KTIiB KUTIOBO-

KOMYHAaJIbHOT'O TOCIIOZjapCTBa, EKOHOMJISIUY Y BEJIMKil KiNbKOCTi AediluTHe i KOIITOBHE OpraHiyHe NajuBo,



3HIDKYIOUU 320PYAHEHHS HaBKOJIMIIHBOTO CEPENOBUIIA IPOAYKTAMU 3TOPSIHHS i TOKPAIIYIOUM YMOBU JKUTTS Ta
nobyTy HacesieHHs. [IpoTe mpaBujibHE Ta EKOHOMIYHO BUIIpaBaaHe BIpoBaikeHHs THY cynpoBoaKyeTbCs psarioM
3a/1ay4, Ki HeoOxinHo BupiMTH. HOBM3HA HaHOi TeMU NoJISITa€e B peasisalii eHeproedeKTHBHOIO IIPOEKTYBAaHHS
crucreMm HVAC 3 1oIaTKOBMM BKJIIOYEHHAM Y TEIIJIOHACOCHI CXEMU JKepesla HU3bKOIIOTEHLINHOI eHepril. Takui
niAxin 7o3BoJIsiE 3MEHIIMTY BUTPATH 30BHILIHBOI €Heprii Ha TerJIoBUil HacoC, 3HU3UTH HEOOXiHY HOMiHaIbHY
MIOTYKHICTb arperary, a TakoX peasisye KiHIeBy MeTy Cy4aCHOI €HepreTUYHOI CTpaTerii: yTuiisario
«0E3KOLITOBHOI» BiIHOBJIIOBAJIbHOI €HEPrii B KOPUCHUX LiysX. Y IucepTalii Brieplie ofep>kaHi Taki HOBI HAYKOBi
pe3yJbTaTU: — MPOBEJEHI NOCIIIPKEHHS i3 3a0€3I1e4eHHsI BOJIOTICHOTO PEXXUMY BCEPEIVHI IPUMIllleHb
TEIJIOHACOCHUMM CUCTeMHU. Ha mpakTulli TemnepaTtypa € OCHOBHAM [1apaMEeTPOM JJIs1 IPUILIMBHOTO MOBITPS, a
IOATKOBE OCYLIEHHS ab0 3BOJIOXKEHHS BilOYBAIOThCS 32 JOIIOMOrOI0 iHIIMX IIPUCTPOIB. Y TOH yac SIK TEIJIOBi
HacocH 3a MPaBUJIbHOI OpraHisallii IOTOKiB OBITPS MOXYTb 3ab€3e4yBaTi IapaMeTpyu IIPUILJIMBHOTO MOBITPSI HE
TLIbKM 32 TEMIIEPATYPOIO, ajle i 3a BiTHOCHOIO BOJIOTICTIO; — TPOBEIEHUI TEPMOJMHAMIUYHNI aHali3 e(PeKTUBHOCTI
TEIJIOHACOCHOI CUCTEMU IMOBITPSIHOTO OINAJIEHHSI Ta BEHTUJIALI BUPDOOHMYOr0 IPUMIILIEHHS 3 ypaxXyBaHHSIM
BUJIAJIEHHS 3aliBOi BOJIOTH. BCTaHOBJIEHO, 10 KOeillieHT PeLMpKyJIsLii 11 NifTPUMaHHs 3a1aHUX [1apaMeTPiB
[IOBITPSA B IPMMIlll€HH] Ma€e 3MiHIOBATHCh B 3aJI€JKHOCTI fIK BiJl TEMIIEPATYPHU, TaK i BiTHOCHOI BOJIOTOCTI
aTMocdepHOro MOBITPs. — MPOBEIEHO aHaJi3N eHeproe@eKTUBHOCTI TeIJIOHACOCHUX CUCTEM 3 Pi3HMMU CIOCO6AMU
yTUi3alii HU3bKOIMOTEHLIHOI €Heprii BUTSKHOTO MOBITPS AJ151 BEHTWIALII Ta KOHAULIOBaHHS IIPUMIlIEHb.
Po3rsgHyTO BUNaIKy pOOOTU CUCTEM 33 YMOB, KOJIA IOTPE6Y B KOHIMILIIOBaHHI 3pOC/IY BABiUi, KOJIM B IPUMIIEHH]
IIPUCYTHI Ha/IJIMIIKOBI BOJIOrOBUAiNeHHS. [JoIaTKOBe KOMOiHyBaHHS MOBITPSIHMX TEIJIOBUX HACOCIB 3 iHIINMUA
HU3bKOIOTEHLIHMMU JIKE€PeJIaMU TEIJIOTU BeJe He TiIbKU [0 MiJBUIIEeHHS e(PeKTUBHOCTI POOOTH NEepUINX, ajie
MOXXE 1aBaTU €KOHOMIIO KalliTaJ0BKJIaleHb 32 BUKOPMCTAaHHS OCTaHHIX (HalIpUKJIaZ, 3MEHILIEHHSI IJIONLi COHSTYHUX
KOJIEKTOPIB, TEMJIO00OMIHHIX IIOBEPXOHb BUNIAPHUKIB a60 KoHHeHcaTopiB TH). BapianTu Taknx KoM6iHallil 3a1€>XaThb
BiJI IpY3HAYEHHS Ta pO3TallyBaHHS Oy[IiBJIi, ajie B 6iJIbIIOCT] BUIAIKiB BOHU IPUCYTHI Ta 3aBXXIU [al0Th
€KOHOMIYHMI e(eKT y OBroCTPOKOBIil epcrneKkTusi. [IpoBenenuil enepreTuunuil anasnis THY B 3anexxHocTi Bif
3MiHM TeMIepaTypy Ta BilHOCHOI BOJIOTOCTi 30BHIIIHBOTO cepenoBuila. [IokasaHo, o HeoOXiaHe [J1sl ONaJeHHS
a00 KOHJUI{I0BaHHS JOJATKOBE HAarpiBaHHS a60 OXOJIOAKEHHS IPUILJIMBHOTO MOBITPsI MOXKE OYTU BU3HAYEHO Yepe3
npocTuil KoedillieHT IPOIOPLiNHOCTI 10 Iepenany TeMIepaTyp 330BHi i BcepeyHi IpyUMillleHHs1, 3Ha4eHHS SIKOr'o
3aJIEXKUTD Bifl TEIJIO(PI3NYHUX i TEOMETPUYHUX XapaKTEPUCTUK IIPUMIlLIEHHS i KpaTHOCTI OBITPOOOMIHY, 1110
BU3HAYA€ThCS! (PYHKIIOHATIbHUM [IPU3HAYEHHSIM 00'€KTa KOHMLIIOBaHHSI, @ TAKOX BiJl BHYTPIIIHIX TENIOBUIiNIEHb Y
npuMimenHi. Kpim Toro, 3acToCcyBaHHSI TEIJIOBUX HACOCIB /17151 KOHJIMLIIOBAaHHS BUPOOHUYMX [IPUMIleHb [103BOJISIE
[IO€IHYBATHY B OJIHIM YCTAHOBI MTPOLECU KOHIULIIIOBAaHHS Ta OCYLIEHHS IIPUIIJIMBHOTO Ta YTUJIi3alii

BiANIPaLlbOBAHOTO MOBITPS, O POOUTH CUCTEMY Oi/IbII TPOCTOI0, MOHOOJIOYHOIO Ta EKOHOMIUHOIO.

2. Ways of saving exhaustible energy resources and reducing the load on traditional heat-generating installations
with the use of heat pumps (HP) in ventilation, air conditioning and heat supply are proposed. Heat pump systems
(HPS), which utilize renewable natural energy sources and low-temperature secondary energy resources for
conversion into energy that is suitable for practical use, have become widespread in the world. The energetic
significance of the expediency of their implementation is proven by the experience of operating tens of millions of
installations of various functional purposes. At the same time, more than 75% of HPS work in the heat supply
systems of housing and communal facilities, saving a large amount of scarce and expensive organic fuel, reducing
environmental pollution by combustion products and improving the living conditions and lifestyle of the
population. However, the correct and economically justified implementation of HPS is accompanied by a number
of problems that must be solved. The novelty of this topic lies in the implementation of energy-efficient design of
HVAC systems with the additional inclusion of low-potential energy sources in heat pump circuits. This approach
makes it possible to reduce external energy costs for the heat pump, reduce the required nominal power of the
unit, and also realizes the ultimate goal of the modern energy strategy: the utilization of "free" renewable energy
for useful purposes. The following new scientific results were obtained for the first time in the thesis: - conducted
studies on ensuring the humidity regime inside the premises with heat pump systems. In practice, temperature is
the main parameter for supply air, and additional dehumidification or humidification occurs with the help of other



devices. While heat pumps, with the correct organization of air flows, can provide parameters of supply air not
only in terms of temperature, but also in terms of relative humidity; - a thermodynamic analysis of the
effectiveness of the heat pump system of air heating and ventilation of the production premises was carried out,
taking into account the removal of excess moisture. It was established that the recirculation coefficient to
maintain the specified air parameters in the room should vary depending on both the temperature and the relative
humidity of the atmospheric air. — analyzes of the energy efficiency of heat pump systems with various methods of
utilization of low-potential energy of exhaust air for ventilation and air conditioning of premises were carried out.
Cases of system operation under conditions where air conditioning needs have doubled, when there is excess
humidity in the room are considered. The additional combination of air heat pumps with other low-potential heat
sources leads not only to an increase in the efficiency of the former, but can save capital investments for the use of
the latter (for example, reducing the area of solar collectors, heat exchange surfaces of evaporators or HP
condensers). Options for such combinations depend on the purpose and location of the building, but in most cases
they are present and always provide an economic effect in the long run. Conducted energy analysis of HPS
depending on changes in temperature and relative humidity of the external environment. It is shown that the
additional heating or cooling of supply air required for heating or air conditioning can be determined through a
simple coefficient of proportionality to the temperature difference from outside and inside the room, the value of
which depends on the thermophysical and geometric characteristics of the room and the frequency of air
exchange, which is determined by the functional purpose of the air conditioning object , as well as from internal
heat emissions in the room. In addition, the use of heat pumps for air conditioning of production premises allows
combining the processes of air conditioning and drying of incoming air and disposal of exhaust air in one
installation, which makes the system simpler and economical.

Jep>kaBHHHM peecTpaniiiHuii Homep [iP:
IIpiopuTeTHHH HanIpSIM PO3BHTKY HayKH i TEXHIKHU: EHepreTnka Ta eHeproeeKTUBHICTb
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IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0CO0M: HarionanbHuil TexHiuyHMi yHiBepcuTeT YKpainu "KuiBchKuii

MOJIITEXHIYHU IHCTUTYT imMeHi Irops Cikopcpkoro”

Kopg 3a €IPIIOY: 02070921

Micue3HaxoaKeHHS: npocnekt bepecreiicekuit, 6y, 37, Kuis, 03056, Ykpaina
dopma ByacHOCTI: [lepxkasna

Cdepa ynpaBriHHS: MiHicTepCTBO OCBIiTH | HayKy YKpaiHu

InenTudikarop ROR:

VII. BizomocTi npo odinifiHHX ONIOHEHTIB Ta PELeH3€HTiB
OdiuiiiHi OIOHEHTH
Baacwue IlpizBumie Im's Ilo-6aTbKOBI:

1. ®ianko Harasnisg MuxaiiiBHa



2. Natalia M. Fialko

KBasidikamis: 1.1, npodecop, 01.04.14

ImenTudikarop ORCID ID: 0000-0003-0116-7673

JoparkoBa iHdopmamist:

IloBHe HaﬁMeHyBaHHﬂ IOpI/I,I[H‘IHOi 0COoO0M: IHcTuTyT TexHiYHOI Tennodizuku HanionanpHoi akagemii HayK
YKkpainu

Kopg 3a €IPIIOY: 05417118

Micue3HaxoOKeHHsI: By Mapii Kannicr, 6y7. 2-a, Kuis, 03057, Vkpaina

dopma BracHOCTI: JlepxasHa

Cdepa ynpaBiriHHS: Haujonanbha akazemis HayK YKpaiHu

InenTudikarop ROR:

Baacue IlpizBumie Im's Ilo-6aTbKOBI:
1. IIpspxo Mukosna OsekcinoBnd

2. Mykola O. Pryadko

KBasigikamis: n.1.1., npodecop, 05.18.12

ImenTudikarop ORCID ID: 0009-0009-9773-6586

JoparkoBa indopmamnist:

IloBHe HaliMEeHYBaHHS IOPUAHYHOL 0C00H: HanioHanbHU# yHIBEPCUTET XapYOBUX TEXHOJIOTIi
Kopg 3a €IPIIOY: 02070938

Micuesnaxo,lpKeHHﬂ: ByJI. Bononumupceka, 6ya. 68, Kuis, 01601, Ykpaina

dopma ByacHOCTI: [lepxkasna

Cdepa ynpaBitiHHS: MiHictepcTBo oCBiTH i HayKu YKpaiHu

InenTudikarop ROR:

Peuensentu

BiacHe IIpi3Buie Im'sa ITo-6aTbKOBI:
1. Cepena Bonogumup Bonogumuposud

2. Volodymyr V. Sereda

KBasiikanis: x.1.1., gouenr, 05.14.06
InenTudgikarop ORCID ID: 0000-0002-4645-3123
JoparkoBa indopmamnist:

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0C00H: HanioHanbHuii TexHiuyHuil yHiBepcuteT Ykpainu "KuiBchKuit

MOJIITEXHIYHMN iHCTUTYT imMeHi Irops Cikopcpkoro”
Kopg 3a €IPIIOY: 02070921

Micue3HaxoaKeHHS: npociekT bepecTeiichKuii, oyz. 37, Kuis, 03056, Ykpaina



dopma BiracHOCTI: JlepxasHa
Cdepa yllpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

Baacwue IlpizBume Im's Ilo-6aTbKOBI:

1. ®yptart Ipuna Enyapnisaa

2. Iryna E. Furtat

KBasnigikanis: x.r.u., mou., 01.05.02
ImenTudikarop ORCID ID: 0000-0002-2197-8150
JonaTkoBa iHdopmalist:

IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0C00H: HanioHanbHuii TexHiuHMil yHiBepcuTeT Ykpainu "KuiBchKuit

NoJIiTeXHiYHMIA iHCTUTYT iMeHi Irops Cikopcekoro®

Kopg 3a €IPIIOY: 02070921

Micue3HaxoaKeHHS: npocnekt bepecreiicbkuil, 6yg. 37, Kuis, 03056, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

VIII. 3akr04Hi BimoMocTi

BaacHe IlpizBuime Im's [10-6aTbKOBI Hepuoycenko Oznbra IOpiisHa
rOJIOBH pagu

Baacue IlpizBuie Im's [10-6aTbKOBI Heproycenko Ozbra [OpiiBHa
rOJIOBYIOYOrO Ha 3acCifiaHHi

BiamoBiganibHUH 32 MiATOTOBKY Mictopa Tumodiit OsekciiioBud

00JIIKOBHX JOKYMEHTIB

Peectpartop YkpIHTEI

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaJIbHUM 3a PEECTpalLio HayKoBOi IOpuenko TeTsHa AHaToiiBHA

OisIJIbHOCTI




