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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TemaTHYHHUX PYOPHK: 44.09.03

Tema gucepranii:
1. Tenyio(isnyHi XapaKTePUCTUKU IrejlioeHePreTUYHUX MOJYJIiB 3 KOMIIO3ULiTHMMHY TEIJIOBiABOIaMU

2. Heat physical characteristics of a solar power module with composite heat sink

Pedepar:

1. O6'eKT mOCHiIKEHHS: IPOLIECH [1IePETBOPIOBAHHS COHSIYHOI eHeprii B TeIJIOBy eHepriio B abcopbepax
rejlioeHepreTMYHUX, KOMOIHOBaHUX POTOTEPMIYHMX MOAYJIIB i B IAaCUBHUX rejlioeHepreTUYHMUX KOHCTPYKIiSIX Ta
NepeMillleHHS TENJIOTU B TEMJIOBIABOAAX 3 HOBUX KOMITO3UIIHUX MaTepiaiB. MeTa po6oTu: po3pooka i
YAOCKOHAJIEHHA MOJeJIeN | METOZIB aHasli3y NPOLIECiB IEPETBOPIOBAHHS €HEPTii COHAYHOIO BUIIPOMiHIOBAHHS B
TEIJIOBY €HEeprilo 3 ypaxyBaHHSIM 0COOJIMBOCTE, 0OYMOBJIEHUX HEOJHOPIHICTIO CTPYKTYPH i PisnuHUX
BJIACTMBOCTEY KOMIIO3ULiITHUX MaTepiaiB 1151 akTUBHUX €JIEMEHTIB COHSIYHUX KOJIEKTOPIB Ta (POTOTEPMIYHUX
MO[yJiB. MeTOayY OOCTiIKEHHS: TeOPii TENI000MiHY, TEMIOBOI IPOBIIHOCTI, YNCENbHO-aHATITUYHOTO
MaTeMaTUYHOI'O MOJEIOBaHHS Ta (i3YHOTO eKCIIepUMeHTY. TeopeTuyHi i TpakTU4Hi pe3yabTaTy, HOBU3HA:
PO3p0o06JIeHi HOBI TEXHIYHi pillleHHs N7 KOHCTPYKLiN COHSYHUX KOJIEKTOPiB, POTOTEPMIYHMX MOAYJIIB Ta [IACUBHUX
COHSIYHUX €JIEMEHTIB, 11J0 BPaxOBYIOTbh OCOOJIMBOCTI IEPETBOPIOBAHHS €HEPTil COHSIYHOTO BUIIPOMiHIOBaHHS B
TEIJIOBY €HEPrilo TEMJIOHOCIIB TPY BUKOPHCTaHHI KOMIIO3ULIHUX TEIJIOBiIBOiB; PO3PO6JIEHO MATEMATUYHY

MOJI€JIb PO3NOiNy €JEKTPUYHUX IOTEHIIaJIiB, [YyCTUH CTPYMY, TEMIIEPATYP, TEMIIEPATYPHUX I'PAJi€HTIB Ta



TEIJIOBYX IIOTOKIB B KOMIIO3ULIMHMAX MaTepianax, o JO3BOJIsIE PO3PaXyBaTh OCHOBHI TEIJIO)i3NYHi
XapaKTEePUCTUKN KOMIIO3ULIMHUX TEMJIOBIIBOLIB relioeHEPreTUYHNX MOJIYJIiB; HA OCHOBi BUKOPUCTAHHS
CHHEPreTUYHOi Teopii 11010 NpolieciB GOpMyBaHHS IPOCTOPOBO-HEOQHOPITHUX CTPYKTYP BHACIIILOK PO3BUTKY
HeCTiIKoCTel OTpUMaHi yMOBU PO3BUTKY aBTOKOJIMBAJIbHUX PEKUMIB TEIJIOBUX Ta €JIEKTPOTEIJIOBUX MPOLECIB, SIKi
BU3HAYAIOTh SIKiCTb KOMIIO3ULIMHUX TEIJIOBINBOIB. [IpeIMeT Ta CTyIliHb BIIPOBAIPKEHHS: OTPUMAaHi pe3yJIbTaTh
BHUKOPHCTOBYBAJIMCDH [IPY BUKOHAHHI HAYKOBO-AOCJIiHUX POOIT B IHCTUTYTI BifHOBIOBaHOi eHepreTuku HAH
YKkpainy, B Jlep>kaBHOMY areHTCTBi 3 eHeproedeKTUBHOCTI Ta eHepro3depeskeHHsl YKpaiHU Ta B HABYaJIbHOMY
npoueci B HaljioHasibHOMy TEXHiYHOMY yHiBepCUTETI YKpainu "KuiBcbkuii nositexHiynuil incturyt". Chepa
BHMKOPHCTaHHS: HAyKOBLIi Ta OpraHizalii, ki 6epyTb y4acTb y PO3BUTKY COHSIUHOI €HEepreTUKy YKpaiHu.

2. Object of research: processes of conversion of solar energy into heat energy in absorbers of solar energy,
combined photothermal modules and passive solar energy designs and heat transfer in the heat sinks with new
composite materials. Objective: development and improvement of models and methods of analysis of processes of
energy conversion of solar radiation into thermal energy taking into account characteristics due to heterogeneity
of the structure and physical properties of composite materials for the active elements of solar collectors and
photothermal modules. Methods of research: theories of heat transfer, heat conduction, analytical mathematical
simulation and physical experiment. Theoretical and practical results, innovations: developed new technical
solutions for designs of solar collectors, photo-thermal modules and passive solar elements which take into
account peculiarities of energy conversion of solar radiation into heat energy when using composite sinks, the
mathematical model of the distribution of electric potentials, current densities, temperatures, temperature
gradients and heat flow in composite materials that allows to calculate the main thermophysical characteristics of
composite heat sinks of solar power modules; based on the synergistic theory regarding the processes of
formation of spatially inhomogeneous structures due to development of instabilities obtained conditions for the
development of self-oscillatory regimes of thermal and electrothermal processes which determine the quality of
composite heat sinks. Subject and degree of implementation: obtained results were used for performing of
scientific-research works in the Institute of renewable energy of National Academy of Sciences of Ukraine, at the
State Agency on energy efficiency and energy saving of Ukraine and in the educational process at the National
technical University of Ukraine "Kyiv Polytechnic Institute". Scope of use: scientists and organizations that take
part in development of solar energy.
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