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1. HaykoBO-TexHiuHi 3acajy MiBUILIIEHHS €HEPTeTUYHOI Ta TEXHIKO-€KOHOMIUHOI €(DeKTUBHOCTI CUCTEM

[IepPETBOPIOBAHHSA €HEPTii COHAYHOTIO BUNIPOMiHIOBaHHSA

2. Scientific and technical basis for increasing the energy and technical and economic efficiency of solar energy
conversion systems

Pedepar:

1. Inceprartist Ha 3M06YTTSI HAYKOBOTO CTYIEHS JOKTOPA TEXHIYHMX HAyK 3a clenianbHicTio 05.14.08 —
[IepPETBOPIOBAHHSA BiJHOBJIIOBAHMX BUIB €Heprii. [HCTUTYT BigHOBIOBaHOI eHepreTuku HAH Vkpainu, Kuis, 2021.
Jucepralilo IPUCBIYEHO aKTyasbHill HAYKOBO-TIPUKJIAIHIN Tpo6seMi po3po6yieHHS 1 yIOCKOHATIEHHSI METO/iB
aHasli3y eJIeKTPOTEIJIOBOTO CTaHy ¢poTobaTapeil, COHIYHNX KOJIEKTOPiB, POTOTEPMIUHUX MOZYJIIB i cUCTEM
€HEepronocTayaHHs Ha iX OCHOBI, B SIKMX BiI0yBalOTbCS B3A€MOIIOB'I13aHi IIpoliecu pi3Hoi ¢piznyHOi nprupoay,
CTBOPEHO HAayKOBO OOI'PYHTOBaHi T€XHI4Hi pilleHHs i lep>KaBHI HOpMATUBHO-TEXHIYHI [JOKyMEHTH, 5IKi B KOMILJIEKCi
3a0€31e4yIoTh iJBUIeHHS eHeproeeKTUBHOCTI i1 HaJiltHOCTi. BUKOHaHO aHasli3 eJ1eKTPOTEIJIOBOTO CTaHy
(dorobartapeil, COHIYHUX KOJIEKTOPIB i (POTOTEPMIYHUX MOJIYJIiB HA OCHOBI €JIEKTPOAUHAMIYHUX MOJieJIel [TpoLecy
MIOTJIMHAHHS COHSYHOTO BUIIPOMIHIOBAHHS 3 BUKOPUCTAaHHSIM CUCTEMHU PiBHSIHb MaKCBeJIa, IEPETBOPEHNUX [0

KaHOHIYHOi (popMHU piBHSHB TinepOoJIiYHOro ¥ apaboslivHoro TUILY, i 32 METOLOM KOMILJIEKCHUX aMILIITYZ,



O €P>KaHO aHi 00 IPOCTOPOBOTrO PO3IOAiNTY iIHTEHCUBHOCTI COHSIYHOTO BUIIPOMIHIOBAHHS B [IPOLEC]
IIOTJIMHAHHSI i IPOCTOPOBOTO PO3MOAiNy I'yCTUHN 00’€MHOTO TEIIJIOBUINIEHHS, SIKi CBiI4aTh PO Pi3Ko
HEOJIHOPiTHUM XapaKTep pO3NOAily IUX [IapaMeTPiB, a TAKOXK 3aJIEXKHUX Bifl, HUX PO3IOLiIiB TEMIIEPATYPH i
TEeMIIepaTypPHUX rpafieHTiB. Lli pe3ysnbTatu Janyu 3MOTy CTBOPUTH HOBI TEIJIOBIABOAM 3 KOMIIO3ULIIMHMX MaTepiaisB
171st porobaTapeil i COHIYHUX KOJIEKTOPIB. 3a meTogoJorieo I. [Ipuroxknna 3 ypaxyBaHHSIM €KCII€PUMEHTAJIbHOI
3aJI€JKHOCTI XapaKTEPUCTUK aKTUBHUX €JIEMEHTIB, 30KpeMa €JIEKTPUYHOI IPOBiJHOCTI, BiJl TEMIIEPATYyPH i
IIPOCTOPOBUX KOOPAMHAT BUKOHAHO aHaJIi3 YMOB HECTiKOCTi HU3KU B3a€MOIIOB'SI3aHUX NIPOLIECIB (TEIJIOBUX,
€JIEKTPOTEIJIOBUX, TEPMOIUQY3iIHMX TOIIO) CTOCOBHO MOXJIMBOCTI (POPMYBAHHS IPOCTOPOBO HEOJHOPIIHUX
CTPYKTYP i BUHUKHEHHS aBTOKOJIMBAJIBHUX Y YaCi pe>KUMIB, SKi IPU3BOASTE [0 Aerpafalii xapaKTepuCTUK
dyHKLiOHAJIBHUX MaTepiasliB i BifIOBiIHO 4O 3MEHIIEHHs HaiHOCTI I pecypcy 6a3oBoro obsagHaHHs. 1715 cuctem
«(orobarapesi-aBTOHOMHE HaBaHTAXXEHHS» Pi3HOTO TUILY (aKTMBHUI OIIip, IBUTYHU IIOCTIMHOTO CTPYMY TOLIO) 3
ypaxyBaHHSM HEJIiHIMHOCT] BOJIbT-aMIIEPHUX XapaKTE€PUCTUK BU3HAYEHO YMOBU MAaKCUMaJIbLHOTO BUKOPUCTAHHS
€JIEKTPUYHOI NOTY>XHOCTi poTobaTapei y HaBaHTaXeHHi. OpepskaHi pe3ysibTaTy 0yJI0 BUKOPUCTAHO JJIst
po3pobieHHs 18 nep>kaBHUX CTaHAAPTIB YKpaiHu B rajlysi COHsIYHOI eHepreTuku. KiouoBi coBa: COHSIYHA

€HEPIreTHKa, IIpoLeECH II€EPETBOPIOBAHHS eHeprii', CUCTEMU COHAYHOT'O €EHEPrOIOCTa4YaHHA.

2. Dissertation for obtaning the Doctor of Technical Sciences degree in specialty 05.14.08 — Transformation of
renewable energy. Institute of Renewable Energy of the National Academy of Sciences of Ukraine, Kyiv, 2021. The
thesis considers the actual scientific and applied issue of the development and improvement of methods for
analyzing the electrothermal state of photovoltaic panels, solar collectors, photothermal modules and power
supply systems based on them, in which interconnected processes of various physical nature occur. Scientifically
based technical solutions and standard and technical documentation have been designed that provide an increase
in energy efficiency and reliability. The analysis of electrothermal state of photovoltaic panels, solar collectors and
photothermal modules was performed based on the electrodynamic models of solar radiation absorption using
Maxwell’'s equations system, transformed into canonical form of hyperbolic and parabolic equations. Using the
method of complex amplitudes, data on the spatial distribution of solar radiation intensity during absorption and
the spatial distribution of volumetric heat release rate were obtained. The data showed a sharply inhomogeneous
distribution of these parameters, as well as the distributions of temperature and temperature gradients dependent
on them. These results enabled to create new heat sinks from composite materials for photovoltaic panels and
solar collectors. According to I. Prihogine's methodology, taking into account the experimental dependence of
active elements characteristics (in particular electrical conductivity) on temperature and spatial coordinates,
analysis of interrelated processes instability (thermal, electrothermal, thermal diffusion, etc.) was performed
regarding the probability of spatially inhomogeneous structures formation and the occurrence of self-oscillating
modes in time, which lead to degradation of functional materials characteristics and, accordingly, to a decrease in
the basic equipment reliability and resource. For "photovoltaic panels-autonomous load" systems of different types
(resistance, DC motors, etc.), taking into account the nonlinearity of the current-voltage characteristics, the
conditions for maximum use of the electric power of photovoltaic panels with load have been determined. The
obtained results were used to develop 18 state standards of Ukraine in the field of solar energy. Key words: solar
power, energy transformation processes, solar power supply systems.
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