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Pedepar:

1. Incepraist Ha 3M06YTTSI HAYKOBOTO CTYIEHS JOKTOPA TEXHIYHMX HAyK 3a crenianbHicTio 05.14.08 -
[I€PETBOPIOBAHHS BiJHOBJIIOBAHUX BULIB €Heprii. — [HCTUTYT BiIHOBIIIOBAHOI eHepreTuky HanioHasnbHOI akageMii
Hayk YKpaiHu, Kuis, 2024. V nucepTauiiiHiii po60Ti BupilieHo aKTyajlbHy HayKOBO-IIPUKJIAIHY IIPOGIEMY
PO3pO06JIEHHS i YIOCKOHAJIEHHS METOIiB aHali3y Ta 3ac006iB MiJBUIIEHHS €HEPreTUYHUX Ta TEXHIKO-€KOHOMIYHUX
MTOKa3HUKIB CUCTEMU «IIPUPOJHE CEPENOBUIIE - KOJIEKTOP ~ TEIJIOBUI HACOC» i CUCTEM €HeprornocTayaHHs Ha ixX
OCHOBI, B SIKMX BiiOyBalOThCS B3a€MOIIOB'SI3aHi IIPOLeCH Pi3HOi Pi3MYHOI IPUPOY Y pe3ysbTaTi BUIIaIKOBOTO
XapakTepy MOrofHO-KJAiMaTUYHOTO YUHHUKY, F€0JIOTIYHUX, MiJpPOJIOriYHUX, FeOMOPQOJIOTiYHUX Ta aHTPOIIOTEHHUX
YMOB Miclis ix po3rairyBaHHs. Po3po6s1€HO i HAYyKOBO OOI'PYHTOBAHO HOBI Ta YJJOCKOHAJIEHO iCHYIOUi METOAM Ta
3acobu, sKi 3a6e31edyoTh y KOMILJIEKC] MifBuieHHs! ePeKTUBHOCTI i HAZiTHOCTi CHCTeM BUKOPUCTAHHS

reoTepMaJibHOi eHeprii Ta eHeprii JOBKiIA. Bimomo, 1m0 epeKTuBHICTb Ta CTabiIbHICTh TENJIOHACOCHOI CUCTEMU



3aJ1€KUTH Bif] TEMIIEPATYPU Ha BUXOJi 3 KOHAEHCATOPA TEMJIOBOTO HACOCY Ta BXOi Y IOT0 BUITApPHUK. K10
TeMIlepaTypa Ha BUXO/li 3 KOHJIEHCATOPa PETryJI0EThCS B 3aJIEXKHOCTI Bill HABAHTAXXEHHSI, TO TEMIIEPATypa Ha BXOIi B
BUIIAPHUK BU3HAYA€THCS IPUPOJHIM IPKEPEJIOM BiJHOB/IIOBAHOI eHeprii i Moxke MaTu zaeBiallii, ki 06ymoBJieHi ioro
HecTabinbHiCTIO. TOMy aKTyalbHOIO 33[1a4€l0 Ha CTalil IPOEKTYBAHHS JAHUX CUCTEM € IIPOTHO3YBAHHS Ta
BpaxXyBaHHS MO>KJIMBUX 3MiH ITOKa3HUKIiB JAaHUX [IapaMeTPiB IPOTATOM IIPOTHO30BAHOIO Yacy poOOTH CUCTEMU.
Po3po6s1eHO0 MeTOM, BU3HAUEHHS TEXHOJIOTIYHUX [TapaMeTPiB CUCTEM BUKOPUCTAHHS HU3bKOIIOTEHIITHUX
reoTEPMaJIbHUX IPKEPEJI EHEPrii Ha OCHOBI TENJIO-TiAPOAUHAMIYHOI MATEMATUYHOI MOJIEI, SIKa BDAXOBY€ 3HAYEHHS
reoTEPMaJIbHOTO IrpafiieHTa AJ1sl PO3KPUTOrO CBEPJIOBUHOIO PO3Pi3y B YMOBAaX MOPYIIEHOTO IPUPOAHBOTO
reoTepMasIbHOIO I10JISl, PerioHabHi 3aKOHOMiIpHOCTI GOPMYBaHHS SIKOTO 3MiHEHI IIiJi BIIJIMBOM JIOKQJIbHUX PAKTOPIB
€K30T€HHOT'0 Ta €HJ0T€HHOT0 II0XOPKEHHS, 110 J03BOJIMIO 3a6€31€YUTH BiJIOBiIHICTh MOZEIbOBAHUX TA
(PaKTMYHUX pe3yJIbTaTiB. PO3p06IeHO METO, BUBHAUEHHS! ONITUMAJIBHOTO AE6ITy CBEPIJIOBUHM, SIKOIO PO3KPUTO
BOJOHOCHUI TOPU3OHT, 110 BPAaXOBYE {K ii riporeosoriyni napameTpu, Tak i TEXHi4YHi 1apaMeTpu KOHTYPY
BUIIapHUKA TEIJIOBOTO HACOCY, 1110 [03BOJISE MiTBUIIUTYU €(PEeKTUBHICTb Ta HAZiMHICTh CCTEM BUKOPUCTaHHS
reoTepMasbHOI eHeprii Ta eHeprii foBKing. Po3po6s1eHo METO, TENJIOBOIO PO3PaxXyHKy aKyMyJIsITOpa TEIJI0BOI
€Heprii, BCTAHOBJIEHOT'O B KOHTYPi BUIIAPHUKA TEILJIOBOIO HACOCY, SIKUM JO3BOJISIE MiABULATY CTiMKICTh
TEIJIOHACOCHOI re0TepMaJIbHOI crucTeMu abo CUCTeMY, 10 MPALIOe 32 PaXyHOK €Heprii JOBKiIS, LIISIXOM
BpaxyBaHHS 3MiHU 00'eMy aKyMyJIsITOpa TEIJIOBOi eHeprii B 3aJ1eXKHOCTI Bif, 1e6iTy cBepasoBrHU. Kio4oBi cioBa:
eHeproe(eKTUBHICTD, BiTHOBJIIOBaHi IpKepesia, TEMI0BUH MOTIiK, TeMIIEpATypHE 10J1e, TEIIJIOBUM HACOC,

TEINI000MiHHUK, KOJIEKTOP TEIJIOBOi €Heprii

2. Doctoral Thesis for obtaining the Doctor of Engineering Sciences degree in speciality 05.14.08 - Transformation
of renewable energy. - Institute of renewable energy of the National Academy of Sciences of Ukraine, Kyiv, 2024.
The Doctoral thesis solves the urgent scientific and applied problem of developing and improving methods of
analysis and means of improving the energy and technical and economic performance of the system: “natural
environment - collector - heat pump” and energy supply systems based on them, in which interconnected
processes of different physical nature occur as a result of the random nature of the weather and climate factor,
geological, hydrological, geomorphological and anthropogenic conditions of their location. New and improved
methods and tools have been developed and scientifically substantiated, which provide a comprehensive increase
in the efficiency and reliability of geothermal and environmental energy utilization systems. It is known that the
efficiency and stability of a heat pump system depends on the temperature at the outlet of the heat pump
condenser and the inlet to its evaporator. While the temperature at the condenser outlet is regulated depending
on the load, the temperature at the evaporator inlet is determined by the natural source of renewable energy and
may have deviations due to its instability. Therefore, an urgent task at the design stage of these systems is to
predict and take into account possible changes in these parameters during the projected system operation time. A
method for determining the technological parameters of low-potential geothermal energy extraction systems
based on a thermal-hydrodynamic mathematical model that takes into account the value of the geothermal
gradient for a well-cut section in a disturbed natural geothermal field, the regional patterns of formation of which
are changed under the influence of local factors of exogenous and endogenous origin, which ensures the
correspondence of modeled and actual results. A method for determining the optimal flow rate of a well that
penetrates an aquifer has been developed, taking into account both its hydrogeological parameters and the
technical parameters of the heat pump evaporator circuit, which allows to increase the efficiency and reliability of
geothermal and environmental energy A method of thermal calculation of the thermal energy accumulator
installed in the evaporator circuit of a heat pump has been developed, which allows to increase the stability of a
geothermal heat pump system or a system operating at the expense of environmental energy by taking into
account changes in the volume of the thermal energy accumulator depending on the well flow rate. Keywords:
energy efficiency, renewable sources, heat flow, temperature field, heat pump, heat exchanger, thermal energy
collector.
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3B'A30K 3 HAYKOBHMH TeMaMH: 0118U003206, 0123U100984, 0123U100980, 0123U100830, 0123U100808

VI. BizoMocCTi Ipo HayKOBOr0 KepiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)

VII. BizomocTi npo odimiiHUX OTIOHEHTIB Ta pelleH3€HTiB
OdiuiiiHi OTIOHEHTH
Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. bacok bopuc IBaHOBUY

2. Borys 1. Basok

KBasigikamis: g.1.1., npodecop, unen-kop. HAH Vkpainu, 05.14.06

InenTudikarop ORCID ID: 0000-0002-8935-4248

JoparkoBa iHdpopmamnist:

IloBHe HaliIMeHYBaHHS IOPUAHYHOL OCOOM: [HCTUTYT TexHiuHOI Temnodizuku HarionansHoi akagemii Hayk
Ykpainu

Kopg 3a €IPIIOY: 05417118

Micue3HaxoaKeHHS: ByJ1. Mapii Kansicr, 6yq. 2-a, Kuis, 03057, YkpaiHna

dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: HaujonasnbHa akaziemis HayK YKpaiHu

Inentudikarop ROR:

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Kaum Jlropmuiia IBaHiBHA

2. Ludmyla I. Knysh
KBasigikanis: .1.1., npodecop, 05.14.06
InenTudgikarop ORCID ID: 0000-0003-3525-4804

JoparkoBa iHdpopmamnist:



IloBHe HaliMEeHYBaHHS IOPUAHYHOL 0CO0H: J[HINMPOBCHKMIA HAlliOHAIbHUI yHiBEpCUTeET imeHi Osecs

'oHuyapa

Kopg 3a €IPIIOY: 02066747

Micue3HaxoaKeHHS: npocnekt Hayku, 6ya. 72, JHinpo, JIHiIpoBCcbKUii p-H., 49045, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

Baacue IlpizBumie Im's I1o-6aTbKOBI:
1. 'amxka AHTOH MuKOJ1ai10BUY

2. Anton M. Ganzha

KBasigikanis: 1.1, npodecop, 05.14.06
Inentudikarop ORCID ID: 0000-0003-3967-2421
JoparkoBa indopmamnist:

IloBHE HaliIMEeHYBaHHS IOPUAHYHOL 0C00H: HanioHanbHU# TEXHIYHMI YHiBEpCUTET "XapKiBChKUii

MOJITEXHIYHUN IHCTUTYT"

Kopg 3a €IPIIOY: 02071180

Micuesﬂaxo,rm(eHHﬂ: ByJ1. Kupnnuoga, 6yz. 2, Xapkis, XapKiBcbKuil p-H., 61002, YkpaiHa
dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:

Penensentu

VIII. 3aKkJII04Hi BiZoMOCTi

BnacHe IlpizBuie Im's [10-6aTbKOBI Kynps Cremnan Onekcannposuy
rOJIOBH pajgu

BaacHe IlpizBume Im's II0o-6aTbKOBI Kynps Crenan Osnexcanposu
TOJIOBYIOYOTO Ha 3acCiiaHHi

BiagmoBizasibHUM 32 MiATOTOBKY ’KypaBcbka IpuHa OseriBHa

00JIiKOBUX JOKYMEHTIB

Peectpartop YkpIHTEI



KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaIBHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

JisiIbHOCTI




