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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHHX PYOPHK: 44.37.29

Tema guceprauii:
1. PO3BUTOK HAyKOBHX OCHOB CTBOPEHHSI BUCOKOE(PEKTUBHUX TEPMOPOTOETIEKTPUIHUX COHSIYHUX CTAHLIii 3

11apabosIOLWIiHIPUYHUMHU KOHLIEHTPAaTOpamMu

2. The development of scientific bases for the creation of high-cal thermophotovoltaic solar plants with
parabocylindrical concentrators

Pedepar:

1. IlpoBeeHO TEOPETUYHE y3araJbHEHHS Ta CTBOPEHHS YHIBEPCAJIbHUX METO/IB PO3PaxXyHKiB €HEePreTUYHUX
XapaKTEPUCTUK CUCTEM NIPUIOMY KOHLIEHTPOBAHOI'O COHSIYHOT'O BUNIPOMIHIOBAHHS B IEPCIIEKTUBHUX KOMOIHOBaHUX
TepMO(DOTOENEKTPUYHUX CTaHLiIX. OOIPYHTOBAHO KOHILIEMLiI0 COHSIYHOI TEPMOPOTOENIEKTPUYHOI CTaHIIii, BEpXHil
€HepreTUYHil piBeHb SIKOi MpencTaBieHnil (GOTOeeKTPUYHUM IIEPETBOPEHHSIM Ha OCHOBI apCceHin-raieBux
COHSYHMX €JIEMEHTIB, 1[0 3HAXOAATHCS MiJl BIJINBOM KOHILIEHTPOBAHOIO COHSIYHOTIO BUIIPOMiHIOBaHHS. TeIIOHOCIN
HIKHBOTO PiBHS 3HIMae 3aJIMLIKOBE TEIUIO 3 COHSAYHUX €JIEMEHTIB Ta Ilepefae 1oro ajs yTuiisaii B
napoTyp6iHHOTO LUKIY. JlOKa3aHO MOKJIMBICTh CTBOPEHHS Ha 6a3i iCHYI0UNX TEXHOJIOTIN COHIYHUX

TepMoOTOENEeKTPUYHUX cTaHLil i3 3aranbuuM KK]I neperBopenHs eHeprii Conus 1o 40%, 1110 3Ha4YHO IepeBuUlLye



IOCSITHYTUI CBiTOBUM PiB€HB JIS1 COHSIYHUX €JIEKTPOCTaHLiNA. PO3p06€HO HOBY METOIMKY BU3HAYEHHS
ONITUMAJIbHOTO TEMIIEPATYPHOTO PEKMMY CTaHLii, sKui 3a6e3neuye MakcumaspHe 3HadeHHs ii KKII. CtBopeno T-S
- niarpamy kBasi6iHapHOro TepMO(OTOENIEeKTPUYHOT0 LUKIY. Ha OCHOBI y3arajibHEHOro MaTeMaTUYHOrO MiIX0ny A0
JOCJIiZIPKEHHS ITPOlieCcy KOHIEHTPALlii COHSIYHOrO BUIIPOMIHIOBAHHS pO3PO0JIEHO MaTEMAaTUYHY MOJIeJIb, aITOPUTM
Ta IporpamHe 3ab6e3Me4yeHHs 1J151 BU3HAYEHHS] €HePreTUYHUX XapaKTEePUCTUK B cucteMi "CoHLe -
napabosoLWIiHIPUYHUI KOHIIEHTpaTop - TerionpuiiMay”. basyrouucs Ha cucteMi piBHsIHb Hag'e - CToKca,
pO3po6JIeHi MaTeMaTUYHi MO/ieJli eHeprornepeHocy B KOMOiHOBaHUX TeIJIONpUiiMayax pisHUX TUIIIB: 6e3
(doTonepeTBOPEHHS, 3 OJHOCTOPOHHIM Ta JBOCTOPOHHIM OXOJIOJKEHHSIM COHSYHUX eJleMeHTiB. CKJIaieHO
IIpOrpamHi MOAYJIi Ta MPOBENEHI KOMIIJIEKCHI YMCEJIbHI JOCIiIPKEHHS TEMJIONEPEHOCY B CUCTEMAX IPUAOMY
COHSTYHOTO BUIIPOMiHIOBaHHS. KOPEKTHICTh CTBOPEHMX MAaTEMaTUYHUX MOJEJIEN Ta OCTOBIPHICTh OTPUMAHUX
pe3yJIbTaTiB JOKa3aHa iX MOPiBHSIHHIM 3 €KCIIEPUMEHTAIbHUMU JaHUMMU.

2. The theoretical generalization and creating universal methods of energy characteristics calculations for
concentrated solar radiation receiving systems in prospective combined thermophotovoltaic plants were held. The
concept of solar thermophotovoltaic plant was justified. In upper energy level this plant represented with
photoelectric transformation based on arsenide-gallium solar cells under the influence of concentrated solar
radiation. Heat transfer agent of lower level removes residual heat from the solar cells and sends it for utilization
to steam turbine cycle. The ability of creating thermophotovoltaic plants on the basis of existing technologies was
proven. The solar transformation efficiency could be 40%, which is significantly higher than actual attained world
level for solar power plants. A new method of defining the optimum plant efficiency depending on the temperature
modes was developed. T-S diagram of quasi-binary thermophotovoltaic cycle was created. Mathematical model,
algorithm and software for defining energy characteristics in the system "Sun- parabocylindrical concentrator -
heat receiver" were developed based on a generalized mathematical model of the solar radiation concentration
process. Based on Navier-Stokes system of equations mathematical models of the energy transfer were developed
for different types of combined heat receivers: without photo conversion, with unilateral and bilateral cooling of
the solar cells. Software modules were developed and complex numerical study of heat transfer in solar radiation
receiving systems was held. Correctness of designed mathematical models and reliability of obtained results were
proven by comparing these results with experimental data.
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