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Pedepar:

1. Iucepraniiina po6oTa mpucBsYeHa BIOCKOHAJIEHHIO CUCTEM COHSIYHOTO €HepPronoCcTayaHHsI [1J1sl i BUILIeHHS
€(PEeKTUBHOCTI NaJIUBHO-€HEPTeTUYHOr0 KOMILJIEKCY B YKpaiHi. [IokazaHO NepCreKTUBHICTb iHTerpyBaHHS
€JIEMEHTIB CUCTEMU COHSIYHOTO €HEProloCTav4aHHs B KOHCTPYKIi CBiTI0npo3opux ¢acazis 6yaisesns. Po3pobieHo
KOHCTPYKIIi0 TeMI0BOro Ta GOTOeIEeKTPUIHOrO ribpuHoro constyoro kosnexkropa (TOI'CK), BukoHaHO
IIOCJIiIKEHHS TEIJIOBUX Ta €JIEKTPUYHUX IIPOLIECiB HA OCHOBI KOMITIOTEPHOI Ta MaTEMaTUYHOI MOAeJi
3aIPONIOHOBAHOI KOHCTPyKUii. OTpuMaHo rpadivHi Ta aHaIiTUYHI 3a71€XKHOCTI /11 PO3PaxyHKY CYMapHOI pidHOi
COHSIYHOI pafiauii, 0 HAAXOAUTb HA BEPTUKaJIbHI dacany OyiBesib Ta CIIOPY], 3aJIe’KHO Bif, reorpadivyHoi mupoTu
Ta opieHTallii ¢acany BifHOCHO CTOPiH cBiTy. CTBOPEHO Ta onucaHo KoMmIr'totepHy mogesns TOI'CK, sika gana smory

BCTAHOBUTU KOC(i)iHieHT IMPOITyCKaHHS HETIOJIIPU30BaAHOTO BI/IHpOMiHIOBaHHﬂ AJI1 CUCTEMU IIPO30OPUX HOKpI/ITTiB



koHcTpykUii TOT'CK B 3a/1€5KHOCTI Bif KyTa HaAXOKEHHS BUTIPOMiHIOBaHHS. JJOC/IiIPKEHO BIJIUB BITPOBOTO IIOTOKY
Ha 3MiHy eHepreTuyHux napametpiB TOI'CK. Bcranosneno, mo KoHCcTpykiii TOI'CK 3 cesneKTUBHUM MOKPUTTSIM 32
MaJIMX WIBUAKOCTEN BITPY XapaKTE€PU3YIOThC IiIBUILEHOIO CTIMKICTIO. [TinTBEpIKEHO, 0 yCepeIHEHUN TEIJIOBUN
KoeilieHT KOPUCHOI Aii 3alIpONOHOBaHOI KOHCTPYKLI i3 3BUMaiHMM CKJIOM Jlocsrae 16 %, a i3 ceJIeKTUBHUM
nokputTsM — 20 %. ITokaszaHo, o Terosa edpextrBHicTh TOI'CK 3a HAAXOIKEHHS COHSIYHOTO BUIIPOMIHIOBAaHHS
i IPSIMUM KyTOM Ha COHILIENIOIVIMHAKYY [IOBEPXHIO Ma€ 3MiHHMN XapaKTep 3a YMOB Pi3HOI BUTPATU TEIJIOHOCIS.
ExcriepuMeHTaIbHO BUBHAUYEHO, 110 TeHepyBaHH4 eyleKTpuyHoi eHeprii B TOI'CK e edpekTHBHIMNM 3a
po3TalyBaHHS (OTOEIEMEHTIB Ha BifcTaHi 0,2 M Bif, TUJIbHOI TOBEPXHi TEMJIOBOTO COHIYHOTO KOJIEKTOPA, i3
HE3HAYHOIO BTPATOIO TEIJIOBOi eHeprii HopiBHSIHO, HixX Ha BifcTaHi O M Ta 0,4 M. [To6yLoBaHO HOMOTpPaMy IJIst
BU3HAUEHHS TeNJ0BOi epeKTUBHOCTI B KOHCTPYKLii TOI'CK 3 ceseKTUBHUM IOKPUTTSIM, 1110 BPaXOBY€E
IHTEHCHBHICTb IMITOBaHOT'O TIOTOKY TEIJIOBOI €HEPTii, 10 BUIIPOMIHIOE IJKEPETIO; KYT MK CIIPUIMAaIOY0I0
[IOBEPXHEIO Ta MPOEKII€I0 HATIPAMY TEIJIOBOTO IIOTOKY ¥ BEPTUKAJIbHIN IJIOWMHI KOHCTPYKIIii; BUTPATY TEIJIOHOCIA
B CUCTEMi COHSIYHOT'O €HEProloCTavyaHHsl; BiICTaHb, Ha SIKill PO3TAlIOBYETHCS (POTOEIEKTPUYHNN COHSIYHUN
KOJIEKTOP BiJi IIJIOIUHYU TUJILHOI CTOPOHU TEIJIONOIJIMHAYA TENIJIOBOIO COHSIYHOIO KOJIEKTOpa. BusHaueHO OBHUM
koe(iuieHT Tenonepenadi Ternosux BTpat TOI'CK, ycepenHeHe 3HaYeHHS SIKOTO 3 BiICYyTHOCTI CE€JIEKTUBHOTO
MOKPUTTS 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 6yziBii 3a1€KHO Bif YaCTKU 3aTiHEHHS
coHuenornrHanoyoi nosepxHi TOI'CK, niouero Ta KyTOM NOBOPOTY (POTOEJIEKTPUYHOTO COHSYHOTO KOJIEKTOPA.
OTpumani 3HayeHHs KoedillieHTa IPUPOIHBOTO OCBITJIEHHS BiJI[IOBilal0Th HOPMOBAHNM ITIOKa3HUKaM 1714
LMBiNbHUX OyiBesib. OTPUMaHO PiBHSHHS perpecii i1 BU3HaUeHHs 00CSTY TeIJIOBOi eHeprii, 1110 3MoXXe OTpUMaTu
crioxxuBad nif yac suxkopuctanHsl CCEII, B ocHOBI s1koi € KoHCTpyKList TOI'CK 3 ceneKTuBHUM NOKPUTTIM. OnMcaHo
METOJIMKY Ta aJTOPUTM iHK€HEPHOT0 PO3PaxyHKy resiocuctem 3 KOHCTpyKuUieio TOI'CK, a TakoX IPOBeAeHo iXHiil
TE€XHIKO-€KOHOMIYHMI aHasi3. 3allpONIOHOBaHa METOJMKA [1aJla MOKJIUBICTh pO3PaxyBaTH [IOTOOVUHHY TEMIIEPATYPY
B 6aKy JJ1s1 aKkyMyJIIOBaHHsI TEIJIOBOI eHeprii B pi3HUI1 [lepiof, poKy, TeIJIONPOAYKTUBHICTh KOHCTPYKLii TOT'CK B
PEeXUMi BUMYLIEHOI Ta NPUPOIHOI LMPKYJIALii TENJIOHOCIS Ta coHnecnpuiimaroyoi momi TOT'CK, TenoBy Ta
€JIEKTPUYHY e(eKTUBHICTb. TeMIiepaTypa TeNI0OHO IS B 6aKy IJ1s1 aKyMyJI0BaHHs Ter1oBoi eHeprii B CCEII, mo
MicTuTh KOHCTPYKLito TOT'CK i3 cesleKTMBHUM MOKPUTTSIM Ha 6 % Oisnblua, HiX i3 3BUYaiiHUM ckioM. OnucaHa
METOJIMKA iH)X€HEPHOI0 PO3PaxXyHKYy 151 BUBHAUEHHSI IApaMETPiB CUCTEMU COHSIYHOTO €HEPIOIOCTauYaHHS
KOMILJIEKCHO BpaxoBye yMOBH ii ekcriyaTauii. OTpumaHno rpadiyHy 3anexHicTb BapTocTi KoHCTpyKLUii TOT'CK i3
CEJIEKTUBHMM MOKPUTTSIM Ta BCTAHOBJIEHMM OGJIaIHAHHSM 3JI€5KHO Bif njiomi cBiTionposoporo dacany 6ymisii.
Konctpykuio TOT'CK oliHeHO 3a 0IIOMOT0I0 [IapaMeTpa YUCTUX IPOLIOBUX HAAXOIKEHB, 1110 O3BOJISIE
pO3paxyBaTy abCOJIIOTHY BeJIMYMHY e(eKTy Bif, peanisdalii ceiTionposoporo ¢gacany i3 TOI'CK. 3anponoHosani
reyliocuCTeMHu 1151 OGHOPOJAMHHOTO CiMEHOro 6yAMHKY MalOTh TEPMIH OKYITHOCTI He 6isbie 10 pokiB. Po3po6ieHo
IIpakTU4Hi pekomeHaanii momo BukopuctanHs TOTI'CK Ta 06IpyHTOBAHO €KOJIOTIYHY [OLiIbHICTD iX BCTAHOBJIEHHSI.
3anpononoBaHo KOHCTpYKLio TOI'CK, mo MicTUTb posieTHUI GOTOEIEKTPUYHUI COHSTYHUI KOJIEKTOP,
PO3TalIOBAaHUI [TepeJ] 30BHIIIHIM CKJIONAKETOM 3BUYAHOTO TUITY Ta BHYTPIlIHIM CKJIONAKETOM
€Hepro36epirarouoro TUIy 3 CEJIEKTUBHUM MOKPUTTIM. Po3pobaeno kouctpykuiio TOI'CK i3 BOyoBaHNMHU

(OTOENEKTPUYHMMY MOJYJISIMY, 1II0 PO3TAIIOBAHI Ha JIaMeJIsiX, SIKi MaloTh MO>KJIMBICTh TIOBOPOTY HaBKOJIO CBOEI OCI.

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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