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Pedepar:

1. Ha crorogHimHii neHb B YKpaiHi CKianacs BaXkKa CUTyallisl B eHEPreTUYHINM CUCTEMI, SIKa CIPUYMHEHA MaCOBUM
IIOIIKOKEHHSIM F€HEPYIOUUX €JIEMEHTIB B HACJIiJIOK BOPOXKUX aTak. Pa3omM 3 TUM Bce Gisbllle i Gisblie ypsi KpaiHu
Ta IEpP>KaBHA MOJITHKA B rajly3i eJ1eKTPOEHEPreTUKa CXUJISIEThCS 10 IOOYA0BU MEPEX 3 PO3IOAINEHOI0 FeHepallilo.
Hanb6inpmmii npiopuTeT HaZA€ThCs BiTHOBIIIOBAJILHAM IKEPeJIaM €Heprii, Ki MaloTh HU3KY II€peBar, 30KpeMa
HaMGi/IbII aKTyasIbHi B Halll 4ac lie aBTOHOMHICTb, €KOJIOTI4HICTb Ta cTabiibHICT poboTu. Cepen, pisHUX JKepet
BiZJHOBJIIOBQJILHOI €HEPreTUKYU HalbiIbIIOro MOMINPEHHS OTPUMYIOTh COHSIYHI POTOEJIEKTPUYHI IaHeJI, SIKi OKPiM
BCiX 3a3HaUYEHUX [€PEBAr TaKOX 1€ i MO>KJIMBICTh BCTAHOBJIEHHS Ha OYIb SIKUX BiAKPUTHUX MiJITHKAX MiCII€BOCTI.
BimcoTok enekTpocTaHLii, sKi 6yAyl0TbCs Ha Jaxax O6yAMHKIB Ta KOMYHAJIbHUX YCTAHOB 3 KOKHUM POKOM CTPiMKO
3poCTae Ta Ma€ TEHJEHILiI0 [0 NOJAJbIIOro 36ibleHHs. Pa3om 3 TUM po60Ta POTOETEKTPUYHUX NTaHEIEN
3aJIEXKUTD Bif, 6araTbox (PaKTOPiB, sIKi MOKYTh CIPUYMHSTH i 3BMEHILIEHHS PiBHS reHepallii eJIeKTpUYHOi eHeprii. JlaHi
(akTOpU MO>KHA MiHIMIi3yBaTH, a TAKOXK JOJATKOBO BUKOPUCTOBYBATH i Ty YACTHUHY €HEPTii, sIKa 1epeTBOPIOETLCS Y

TEIJIOBY IIPU po6OTi POTOENEKTPUYHOI [TaHeJi, TUM CaMUM IiIBULYI0UY CyMapHi eHepreTUyHi I0Ka3HUKU



(doToeneKTpUYHUX NaHe e, [lucepTallis IpUCBsiYeHa Po3poOLi METOIY MifBUIIEHHS] €HePreTUYHOro KoedillieHTa
KOPHCHOI [1ii COHSIYHUX POTOEJIEKTPUYHUX [1aHesIel IIISIXOM [I€PeTBOPEHHS iX y ri6puAHMI KOJIEKTOpP.
Po3pobseHnit MeTO[, Ta KOHLIEMNIisl BiTHOCUTBCS O PO3BUTKY €(EKTHUBHOCTI BifJHOBJIIOBAJIbHOI €HEPreTUKY, 110
BiITIOBiJla€ aKTyaJIbHUM HaIlpsSMaM JOCJIiIKEeHb, SIKi IPOBOISTHCS HAyKOBILSIMU Y BCbOMY CBiTi. O6’eKTOM
IOCJIiIPKEHHS € IPOLeCH TIEPETBOPEHHS COHSIYHO]I eHeprii y (POTOeNeKTPUYHUX MaHesIX. [IpeiMeToM IOCTiIKeHHSs
€ MEeTOJ, i BUIIeHHS] CYMapHOi eHepreTUYHOoi e(peKTUBHOCTI POTOENEKTPUYHUX [1aHesIel 32 PaXyHOK ix
IIepeTBOPEHHS y riOpUIHUN KoJleKTop. HaykoBa HOBU3HA OfIE€P>KaHUX PE3YJIbTaTiB [10JISITa€ B HACTYITHOMY: 1.
Briepiue 3anrponoOHOBAHO METO[, MiJJBUILIIEHHS] €eHEPTEeTUYHUX XapaKTEPUCTUK (POTOETEKTPUUYHUX TIaHEJIEN ITIIXOM
[IepeTBOPEHHS iX Y TiOpUIHUN KOJIEKTOP, IO Bifpi3HIETHCS Bif iCHYI0UMX KOHCTPYKLiN (QYHKIIOHATBHUM MiX0L0M
IIO OpraHisalliiiHoi CTPYKTYpH i J03BOJIsI€ CTBOPUTHU IiOPUAHUI KOJIEKTOP Ha OCHOBI Oy[1b-51KOi (OTOEEKTPUYHOI
naHeJi. 2. Briepiie 3arrponoHOBaHO METOJ, IPOTHO3YBaHHS €HEPreTUYHUX XapaKTePUCTUK (POTOETIEKTPUIHUX
naHeJse, sIKi IPaLoI0Th B PEXKUMI riOprUIHOTO KOJIEKTOPY, 10 6a3yeThCsl HA KOMIJIEKCHOMY PO3IJIsifi (pakTopiB Ta
YUHHUKIB, 110 BIIJIMBAIOTh HA PeKUM po60TU. 3. OTPUMAB NOaJIbIIOr0 PO3BUTKY METOJ, OL[iHKY €HepreTUYHOoi
e(PeKTUBHOCTI BUKOPUCTaHHS riOpUIHNX KOJIEKTOPIB Ta (OTOEIEeKTPUYHUX MTaHesIel, 1[0 IPAaLoI0Th SIK riopruIHUi
KOJIeKTOP. [IpakTUYHe 3Ha4€HHS OJlepKaHUX Pe3yJIbTATiB M0JISITa€ Y BUKOPMCTAHHI 3alIPONIOHOBAHUX METO/IB, 110
IO3BOJISIIOTH OLIiHIOBAaTH €HEePreTUYHi XapaKTepUCTUKY Ta BUKOHYBATH aHAaJi3 i HOPiBHIHHS e(peKTUBHOCTI po60oTH
ribpuHMAX KOJIEKTOPiB. Pe3ysbTaTy Ta MaTepianu guceprauiiHoi poO0TH BUKOPUCTOBYIOTHCS B HABYAJIbHOMY
npoueci kKapeapy e1eKTPOIIOCTaYaHHs Ta EHEPreTUYHOTO MEHEI)KMEHTY 30KpeMa IPY BUKJIAIaHHI VUCLUILIIH
«EnepretnyHi cuctemu Ta KoMIiekcu», «EHeprosbepeskeHHs OypiBess Ta criopyn», «EHeprosoepiraiodi pexxumu ta
TEXHOJIOTii», a TAKO>K BUKOPUCTOBYIOThCS ITpU GOPMYBaHHI TeM KBaslidikaliiHUX pobiT Ta KOHKYPCHUX
CTYJ,€HTCbKMX HayKOBUX POOiT. PesysibTaTi aucepTauiiiHoi poboTu 6y/u BIPOBAIpKEHI IpY BUKOHAHHI POOOTH Ha
Temy: «Po3p006sIeHHS IPOEKTHUX pillleHb 3 OyAiBHULITBA Ta pUeAHAHHS (OTOENEKTPUYHUX CTaHLiN», sIKa OyJa
BHMKOHaHa y 2023 polii, a TakoX y po6oTi Ha TeMy «OOrpyHTYBaHHS Ta PO3PO06JIEHHSI CUCTEMU BHYTPILIHBOI'O
€JIEKTPOIIOCTa4YaHHs i KOMepLiMHOro obJIiKy ejsleKTpoeHeprii anMiHicTpaTUBHOI 6yziBii 3a agpecoo M. Oneca, ByJl.
Axapemika I'mymko, 27 3 3acTocyBaHHSIM (POTOEJIEKTPUYHOI CTaHLIii», gKa 6ysa BuKoHaHa y 2022 p. Pezynbratu
nucepTauiiHoi po6otu BnposagkeHi TOB «TK [TPOEKT», a came BUKOPUCTaHi Ipy PO3poOLi BIaCHOI IPOEKTHOI
IOKyMEHTAllil 17151 MPOrHO3yBaHHS €HEePreTUYHUX [TI0KA3HMKIB JAaXOBUX COHAYHUX ejeKTpocTaHLii, TOB «IliBneHHa
€eHepreTyvyHa KOMIIaHisi» BUKOPUCTOBYE Pe3yJ/bTaTU AUCEPTALiIHOTO NOCiIPKEHHS 11 OL[iHKM €KOHOMIYHUX Ta

€HEPreTu4HUux TMOKa3HUKIB HpOCKTiB Fe]IiOCHepFeTI/IKI/I.

2. Currently, Ukraine is experiencing a challenging situation in its energy system due to the widespread damage to
generating elements caused by hostile attacks. Consequently, the government and state policy in the field of
electric power are increasingly inclined toward the development of networks with distributed generation.
Renewable energy sources, which offer several advantages, particularly autonomy, environmental friendliness, and
operational stability, are given the highest priority. Among various renewable energy sources, solar photovoltaic
panels are gaining the most traction. They possess the unique advantage of being installable on any open land
areas. The percentage of power plants built on rooftops of houses and communal facilities is rapidly increasing and
is expected to continue to rise. However, the performance of photovoltaic panels depends on many factors that
can reduce the level of electricity generation. These factors can be minimized, and the additional energy that is
converted into heat during the operation of photovoltaic panels can be utilized, thereby improving the overall
energy performance of the panels. The dissertation is dedicated to developing a method for increasing the energy
efficiency of solar photovoltaic panels by transforming them into a hybrid collector. The developed method and
concept relate to the advancement of renewable energy efficiency, which aligns with current research trends
pursued by scientists worldwide. The object of the study is the processes of solar energy conversion in
photovoltaic panels. The subject of the study is a method for increasing the total energy efficiency of photovoltaic
panels by converting them into a hybrid collector. The scientific novelty of the results obtained is as follows: 1. For
the first time, a method for increasing the energy characteristics of photovoltaic panels by converting them into a
hybrid collector has been proposed, which differs from existing designs in a functional approach to the
organizational structure and allows you to create a hybrid collector based on any photovoltaic panel. 2. For the



first time, a method for predicting the energy characteristics of photovoltaic panels operating in the hybrid
collector mode has been proposed, which is based on a comprehensive consideration of factors and factors
affecting the operating mode. 3. A method for assessing the energy efficiency of using hybrid collectors and
photovoltaic panels operating as a hybrid collector has been further developed. The practical significance of the
results obtained lies in the use of the proposed methods that allow you to evaluate the energy characteristics and
perform analysis and comparison of the efficiency of hybrid collectors. The results and materials of the
dissertation are used in the educational process of the Department of Power Supply and Energy Management,
particularly in teaching courses such as «Energy Systems and Complexes», «Energy Efficiency in Buildings and
Structures», «Energy-Saving Modes and Technologies». They are also used in forming the topics of qualification
works and student scientific competitions. The dissertation results were implemented during the project on the
topic: «Development of design solutions for the construction and connection of photovoltaic stations», carried out
in 2023, and in the project on the topic «Justification and development of an internal power supply and commercial
metering system for an administrative building at 27 Akademika Glushko St., Odesa, using a photovoltaic station»,
completed in 2022. The results of the dissertation work were implemented by LLC «TK PROJECT», namely used in
the development of its own design documentation for predicting the energy performance of rooftop solar power
plants, LLC «Southern Energy Company» uses the results of the dissertation research to assess the economic and
energy performance of solar energy projects.
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