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Pedepar:

1. Inceprariiina po60Ta IpUCBIY€HA BIOCKOHAJIEHHIO CUCTEM COHSIYHOIO €HEeprorocTavyaHHs AJ1s MiJBUILEeHHS
e(eKTUBHOCTI IIaJIMBHO-€HEPreTUYHOr 0 KOMILIEKCY B YKpaiHi. [TokazaHo repCcreKTUBHICTb iHTerpyBaHHs
€JIEMEHTIB CUCTEMHU COHSYHOTO €HEPrONOCTa4aHHs B KOHCTPYKLi CBiT/I0Npo3opux dpacamis 6yaisesb. Po3pobyieHo
KOHCTPYKIIiI0 TEIJIOBOTO Ta (POTOETEKTPUYHOTO Ti6pUAHOro coHssyHoro kosiekropa (TOI'CK), BuKkoHaHo
IIOCJIiIKEHHS TEIJIOBUX Ta €JIEKTPUYHUX MPOILIECiB HA OCHOBI KOMITIOTEPHOI Ta MaTEMaTUYHOI MOAeJi
3aIPOIIOHOBAHOI KOHCTPYKLii. OTpuMaHo rpadivHi Ta aHaliTUYHI 3aJ1€XKHOCTI 1J11 PO3PaxyHKY CYMapHOi piyHOi
COHSIYHOI pagiaii, 0 HaAXOAUTb HA BEPTUKAJIbHI pacay OyIiBesib Ta CIOPY], 3aJI€KHO Bif] reorpa@ivyHoi mMUpoTn
Ta opieHTaLii ¢acany BimHOCHO cTOpiH cBiTy. CTBOPEHO Ta onucaHo KoMIr'totepHy mogesns TOI'CK, ska gana amory
BCTAHOBUTU KoeillieHT IPOIyCKaHHs HEMOJISIPU30BaHOr0 BUITPOMIHIOBAaHHS JJ1s1 CUCTEMU [IPO30PUX IIOKPUTTIB
koHCcTpykuii TOI'CK B 3a71€XKHOCTI Bifl KyTa HAAXOAKEHHS BUIIPOMiHIOBaHHS. JJOC/iI)KEHO BIJIUB BiTPOBOTO MTOTOKY
Ha 3MiHy eHepreTnyHuX napametpiB TOI'CK. BcranosneHo, mo KoHCTpykii TOI'CK 3 ceneKTUBHUM MOKPUTTIM 32

MaJIUX IIBUJIKOCTEN BiTPY XapaKTe€pU3yIOThCS MiABUIIEHOIO CTIMKICTIO. [lifTBEpAKEHO, IO YCEPEIHEHNN TETIJIOBUNA



Koe(illieHT KOPUCHOI Aii 3anpONIOHOBAaHOI KOHCTPYKILil i3 3BUYaMHUM CKJIOM Jlocsrae 16 %, a i3 CelIeKTUBHUM
nokputtaMm - 20 %. ITokazaHo, mo tensoBa edpexktuBHicTb TOTI'CK 3a HaIXOI>KEHHST COHSIYHOTO BUITPOMIHIOBaHHS
Iif IPSIMUM KyTOM Ha COHLIETIOIVIMHAKYY [IOBEPXHIO Ma€ 3MiHHMN XapaKTep 3a YMOB Pi3HOI BUTPATU TEILJIOHOCIS.
ExcriepuMeHTasIbHO BU3HAUYEHO, 1110 reHepyBaHHS esleKTpuyHoi eHeprii B TOI'CK e eekTuBHIIMM 3a
po3TalyBaHHs (POTOENIEMEHTIB Ha BifcTaHi 0,2 M Bifj, TUJIBHOI TOBEPXHi TEMJIOBOTO COHIYHOTO KOJIEKTOPA, i3
HE3HAYHOIO BTPATOIO TEIJIOBOi eHeprii NopiBHSIHO, HixX Ha BifcTaHi O M Ta 0,4 M. [To6ynoBaHO HOMOTpaMy IJ1st
BM3HAYEHHS TENJI0BOI e(peKTUBHOCTI B KOHCTPYKLii TOI'CK 3 cesneKTUBHUM IOKPUTTSIM, 110 BPAXOBYE
IHTEHCHBHICTb IMITOBaHOT'O TIOTOKY TEIJIOBOI €HEPrii, 110 BUIIPOMIHIOE IPKEPETIO; KYT MK CIIPUIMAaIOYO0I0
MTIOBEPXHEIO Ta MPOEKIIi€0 HANIPSIMY TEIJIOBOTO IIOTOKY Y BEPTUKAJIBbHIN MJIOLUMHI KOHCTPYKILii; BUTPATy TEMJIOHOCIS
B CUCTEMi COHSIYHOT'O €HEProNOCTavyaHHsl; BiICTaHb, Ha SIKill PO3TallOBYETHCS (POTOEIEKTPUYHNN COHSIYHUN
KOJIEKTOP BiJl IIJIOWWHYU TUJIBHOI CTOPOHU TEIJIONOIJIMHAYA TEIIJIOBOIO COHSIYHOTO KOJIEKTOpa. Bu3HaueHo MOBHUM
koe(iuieHT Tennonepenadi Ternosux BTpat TOI'CK, ycepenHeHe 3Ha4eHHS SIKOTO 3 BiICYyTHOCTI CE€JIEKTUBHOTO
NOKPUTTS cTaHOBUTH 9 Bt /(M2-°C), a 3a fioro HasBHOCTI — 7 BT /(M2:°C). [IpoaHanizoBaHO piBeHb OCBITJIEHOCTI B
npuMimienHi 3 TOI'CK iHTerpoBaHoro B cBiT0npo3opuil (pacaz, 6yziBili 3a1€KHO Bifl YAaCTKU 3aTiHEHHS
coHuenorarHawydoi nosepxHi TOI'CK, nomero Ta KyTom NOBOPOTY (POTOENEKTPUYHOTO COHSYHOTO KOJIEKTOPA.
Otpumani 3HayeHHs KoedillieHTa MPUPOIHBOTO OCBITJIEHHS BiJI[TOBiIal0Th HOPMOBAHWM ITOKa3HUKAM [IJISI
LMBiNbHUX OyiBesib. OTPUMaHO PiBHSHHS perpecii i1 BU3HaYeHHs 00CATY TEINJIOBOI €Heprii, 1110 3MOXKe OTpUMaTu
crioxxuBad nif yac BuxopuctaHHsl CCEII, B ocHOBI s1Kkoi € KOHCTpyKList TOI'CK 3 cenekTuBHUM NOKPUTTIM. ONMCaHO
METOJIMKY Ta aJITOPUTM iHK€HEPHOI'0 PO3PaxyHKy resjiocucteM 3 KOHCTpyKLUieio TOI'CK, a TakoX IPoBe#eHo ixHil
TE€XHIKO-€KOHOMIYHMI aHai3. 3allpONIOHOBaHa METO VKA [1aJ1a MOKJIUBICTh PO3PaxyBaTH [IOTOOVUHHY TEMIIEPATYPY
B 6aKy 151 aKkyMyJIIOBaHHSI TEIJIOBOI €Heprii B pi3HMI Ilepiof, pOKy, TeIJIONPOAYKTUBHICTb KOHCTPYKLii TOTCK B
peXXUMi BUMYIIEHOI Ta IPUPOIHOI UUPKYJIsLii TemIoHOCis Ta coHuecnpuiimatoydoi niomi TOT'CK, tennoBy Ta
eJIeKTpUYHy eeKTUBHiCTb. TeMIepaTypa TeIa0HOCis B 6aKy [Jisl akyMyJi0BaHHs TernsoBoi eHeprii B CCEI, mo
MicTUTh KOHCTPYKLi0 TOI'CK i3 cesleKTUBHUM ITOKPUTTSIM Ha 6 % Oisblla, HiX i3 3BU4aliHUM cKJloM. OnucaHa
METOJIMKA iH)XEHEPHOI 0 PO3PaXyHKY 151 BUBHAYEHHSI IAPAMETPIiB CUCTEMU COHSIYHOT'O €HEProNOCTauYaHHS
KOMILJIEKCHO BpaxoBye yMOBH ii excriyaTauii. OTpumano rpadiyHy 3anexHicTb BapTocTi KoHCTpyKLii TOT'CK i3
CEeJIEKTMBHMM MOKPUTTSIM Ta BCTAaHOBJIEHUM O0JIaIHAHHSIM 3JI€5KHO Bif IJIowi CcBiTI0npo3oporo dacany 6ymiBiii.
Konctpykuito TOT'CK o1iHeHO 3a [0IIOMOT0I0 [IapaMeTpa YUCTUX TPOLIOBUX HAAXOIKEHB, 10 JO3BOJISIE
pO3paxyBaTH abCOIIOTHY BeIMYMHY eeKTy Bif peanisdanii cBiTionposoporo ¢gacany i3 TOI'CK. 3anponioHosani
rejlioCuCTeMHU 1711 OGHOPOIMHHOTO CiIMEHHOro 6yIUHKY MaloTh TEPMiH OKyIHOCTI He 6ispie 10 pokiB. Po3po6ieHo
IIpakTU4Hi pekomeHaanii momo BukopuctanHs TOI'CK Ta 06IpyHTOBAHO €KOJIOTIYHY [OLiIbHICTb iX BCTAHOBJIEHHSI.
3anponoHoBaHo KOHCTpYKLio TOI'CK, mo MicTUTb posieTHUI GOTOEEKTPUYHUI COHSTYHUI KOJIEKTOP,
PO3TallOBaHUM TIepe]] 30BHIIIHIM CKIONIAKETOM 3BUYaHOTO TUITY Ta BHYTPIIIHIM CKJIONIAKETOM
€Hepro30epiraloyoro TUIY 3 CEJEKTUBHUM MOKPUTTIM. Po3pobsieHo koHcTpykiiio TOI'CK i3 BOyoBaHUMU
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2. The dissertation work is devoted to the improvement of solar energy supply systems to increase the efficiency of
the fuel and energy complex in Ukraine. The prospects of integrating elements of the solar energy supply system
into the design of translucent facades of buildings are shown. The design of a thermal and photovoltaic hybrid
solar collector (TPHSC) has been developed, studies of thermal and electrical processes have been performed
based on a computer and mathematical model of the proposed design. Graphical and analytical dependencies have
been obtained for calculating the total annual solar radiation arriving at the vertical facades of buildings and
structures depending on the geographical latitude and orientation of the facade relative to the cardinal points. A
computer model of the TPHSC has been described, which made it possible to establish the transmittance of
unpolarized radiation for the system of transparent coatings of the TPHSC design depending on the angle of
radiation arrival. The influence of wind flow on the change in energy parameters of TPHSC was investigated. It was
established that TPHSC designs with selective coating at low wind speeds are characterized by increased stability.
It was confirmed that the average thermal efficiency of the proposed design with ordinary glass reaches 16%, and
with selective coating - 20%. It was shown that the thermal efficiency of TPHSC when solar radiation falls at a



right angle to the sun-absorbing surface has a variable nature under conditions of different coolant flow. It was
experimentally determined that the generation of electrical energy in TPHSC is more efficient when the
photovoltaic cells are located at a distance of 0.2 m from the rear surface of the thermal solar collector, with a
small loss of thermal energy compared to distances of 0 m and 0.4 m. A nomogram was constructed to determine
the thermal efficiency in the TPHSC design with selective coating, which takes into account the intensity of the
simulated flow of thermal energy emitted by the source; the angle between the receiving surface and the
projection of the direction of the heat flow in the vertical plane of the structure; the coolant flow rate in the solar
energy supply system; the distance at which the photovoltaic solar collector is located from the plane of the back
side of the heat absorber of the thermal solar collector. The full heat transfer coefficient of thermal losses of
TPHSC was determined, the average value of which in the absence of selective coating is 9 W /(m2°C), and in its
presence - 7 W /(m2°C). The level of illumination in the room with TPHSC integrated into the translucent facade of
the building was analyzed depending on the proportion of shading of the solar-absorbing surface, the area and
angle of rotation of the photovoltaic solar collector. The obtained values of the coefficient of natural lighting
correspond to the normalized indicators for civil buildings. A regression equation was obtained to determine the
amount of thermal energy that a consumer can receive when using a solar thermal system based on a TPHSC
design with a selective coating. The methodology and algorithm for engineering calculation of solar systems with
TPHSC design are described, and their technical and economic analysis is conducted. The proposed method made
it possible to calculate the hourly temperature in the tank for accumulating thermal energy at different times of
the year, the thermal efficiency of the TPHSC design in the mode of forced and natural circulation of the coolant
and the sun-receiving area of the TPHSC, thermal and electrical efficiency. The temperature of the coolant in the
tank for accumulating thermal energy in a solar thermal system containing a TPHSC design with a selective coating
is 6% higher than with conventional glass. The described engineering calculation methodology for determining the
parameters of the solar energy supply system comprehensively takes into account the conditions of its operation.
A graphical dependence of the cost of the TPHSC design with selective coating and installed equipment depending
on the area of the translucent facade of the building was obtained. The TPHSC design was estimated using the net
cash flow parameter, which allows calculating the absolute value of the effect from the implementation of the
translucent facade with TPHSC. The proposed solar systems for a single-family house have a payback period of no
more than 10 years. Practical recommendations for TPHSC using were developed and the environmental feasibility
of their installing was substantiated. A TPHSC design was proposed, containing a roller shutter photovoltaic solar
collector located in front of an external double-glazed window of a conventional type and an internal double-
glazed window of an energy-saving type with selective coating. A TPHSC design was developed with built-in
photovoltaic modules located on slats that can rotate around their axis.
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