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1. JocnipxkeHHs i po3po6ka BUCOKOePEKTUBHUX OIMHUYHUX KOHLIEHTPATOPHUX ITPUIIMaYiB HA KOMOGIHOBaHUX
TEIJIONPOBIJHUX IJ1aTaX 7Sl [iOPUAHMX COHSYHUX MOZYJIiB

2. Research and development of high-efficiency single concentrator receivers on combined thermal conductive
boards for hybrid solar modules

Pedepar:

1. Incepranjiiina po60Ta IpUCBIY€HA BUPIIEHHIO aKTyaJIbHOI HAYKOBO-TIPUKJIAHOI 33]ja4i, [10B'I3aHOi 3
TOCJIiIPKEHHSIM Ta PO3POOKOI0 BUCOKOE(EKTUBHUX OJUHUYHUX KOHLEHTPATOPHUX [IPUIMAYiB /17151 TiOPUAHUX
COHSTYHUX MOJYJIiB Ha TEIJIONPOBITHNX KOMOIHOBAaHUX I1J1aTaX 3 BUKOPUCTAHHSIM cydacHUX noiimigaux (T11)
KOMITO3ULiHUX IJTiBOK 3 MiZIBUIEHMMU 3HAaYEHHSIMU TEIUIONpPOBiAHOCTI. O6'€KT JOCIiIKEHHS — NIPOLEC BijBOAY

TEILa BiIL COHSIYHUX €JIEMEHTiB Y OAVMHUYHNX KOHOEHTPATOPHUX anﬁMaan Ha KOMOiHOBaHUX TeI'IJIOHpOBiILHI/IX



niatax. [IpenMeT JociiiKeHHs — PYHKIiOHANbHI XapaKTePUCTUKU COHSYHUX KOHLIEHTPAaTOPHUX MIPUIMaUiB,
30KpeMa ix MexaHi3MU BifiBe[leHHSI TeIIa, 10 3a0e3Me4yIoTh CTabiNbHy pOOOTY COHSIUHOTO eJleMeHTa. MeToo JaHoi
po60TU € po3pobKa BUCOKOEPEKTUBHUX OJUHUYHUK KOHIIEHTPATOPHUX IPUKMaYiB JJ15 TiOPUAHUX COHSIYHUX
MOJYJIiB Ha OCHOBi KOMOIHOBaHMX IJIAT 3 BUKOPUCTAHHSIM TEIIONPOBigHNX [1] KOMIIO3ULIMHMX ITiBOK. 32
pe3yJsibTaTaMU JOCJIiIPKEHHSI OTPUMAHO TaKi HAyKOBi pe3yJIbTaTuU: — BIleplle B YKpaiHi po3po6JieHo ciocobu
BUT'OTOBJIEHHSI THYYKUX TEIJIONPOBiAHUX jlakoosIbroBux mapysBaTtux I11 Mmatepiasis 3 mapamu TOHKUX (25 0 30 MKM)
BHCOKOHAITIOBHEHUX TernonpoBigHux 11 komno3urtis (40 070 06. %), sIKi O3BOJINUAY MiTBULIITH TEMIONPOBigHICTb 11
wapis 3 0,12 0 0,2 Bt /(MxK) no 0,8 o 2,0 Br/(MmxK) Ta 6inblie; - Brepiue B YKpaiHi 3alIpOIIOHOBAHO Ta PO3PO06JIEHO
CIIOCi0 BUTOTOBJIEHHS KOMOIHOBaHUX JIPYKOBaHUX I1JIaT Ha aJIlOMiHI€EBUX OCHOBAaXx 3 IPOMUCJIOBUMU TOHKUMU
N0JIiiMiZ-PTOPOIIaCTOBUMU TEPMO3BAPIOBAaHUMU IJIiBKAaMU 3 TEIJIONpPoBifHicTIo 10 0,46 Bt /(MxK), ski
IO3BOJISIIOTh 3a0€3I1€UYNTH BUCOKI €JIEKTPUYHI, MEXaHi4YHi Ta TEIJIOBi BJIACTUBOCTI; — BIIEPLIE PO3POOJIEHO HOBY
KOHCTPYKIIi10 KOMOIHOBaHUX IIJIaT Ta METOJ], iX BUTOTOBJIEHHS HA OCHOBI yIOCKOHAJIEHUX BUCOKOTEIJIONPOBITHUX
OJIHOCTOPOHHIX J1aKOQOJIbIOBUX [1i€JIEKTPUKIB, SIKi CYTTEBO CIIPOCTUJIX Ta 3MEHIINJIM BUTPATU Ha IIPoLieC
BUTOTOBJIEHHSI KOMOIHOBAHUX I1JIaT i3 3a0€3Me4YeHHSIM iX BUCOKUX TEIJIOBUX BIACTUBOCTEN MOPIBHIOIOUY 3
BUTOTOBJIEHHS IJIaT 32 METOJIOM TEPMOKOMIIPECIi; — BIeplle 3aIpOIIOHOBAHO HOBI MiTX0X 171 BUTOTOBJIEHHS
BJIOCKOHAJIEHNX KOMOIHOBAHUX IJIAT HA aJIOMiHIEBUX OCHOBAaX 3 TOHKMMU TerionpoBinuumu [11 mienekrpukamu
175t CPV npuiimadis, sIKi 03BOJIMIIM 3a0€311e4YnTy ePeKTUBHICTb BifJBOMY TEIlJa Bifl COHSIYHUX €JIEMEHTIB 17151
IiATPUMKU iX BUCOKOI HaAiHOCTI POOOTH Ta MiJIBULIEHHS CTPOKY €KCIlyaralii. [I[pakTuiHe 3Ha4eHHSI OTPUMAaHUX
PEe3YJIbTATIiB MOJISITa€ B HACTYIIHOMY: — PO3POGJIEHO Ta BIIPOBAI’KEHO TEXHOJIOTIYHMI [TPOLeC BUTOTOBJIEHHS
KOMOIHOBaHMX IJIaT Ha TEIJIONPOBiAHMX OCHOBAX i3 3aCTOCYBAaHHSM TEIJIONPOBIIHUX 6araTomapoBUX
TepMO3BapIOBAJIbHUX ITiBKax 3 TenaonposiaHicTs 0,12 - 0,46 Bt /(MxK); — po3po6JsieHO Ta BIPOBaAKEHO
TEXHOJIOTIYHUI ITPOLI€C BUTOTOBJIEHHS] TOHKUX TEIJIONPOBiAHUX J1akKohOIbroBux mapysaTtux 11 matepianis 3
mapamMy TOHKUX (25 0 30 MKM) BUCOKOHAIIOBHEHUX TEIJIONPOBiAHUX [Tl KOMII03UTIB 3 MiABUILEHUMU 3HAYEHHSIMHI
teronposigHocTi Bif 0,8 no 2,0 Bt /(mxK) Ta 6inbie; — po3po6sieHO Ta BIPOBA/I’)KEHO TEXHOJIOTIUHNUI ITpoLiec
BUTOTOBJIEHHS KOMOIHOBaHMX IJIAT i3 3aCTOCYBAHHSIM TOHKUX TEIJIONPOBIAHUX J1aKO(POIbroBUX mapyBaTux 11
marepiasiB 3 mapaMu TOHKHUX (25 0 30 MKM) BUCOKOHAIIOBHEHUX TEIIONPOBigHUX [1] KOMIIO3UTIB 3 MiABULIEHUMUI
3HaUYEeHHSIMU TertonposigHocTi Bif 0,8 no 2,0 Bt /(MxK) Ta 6inbiie; — po3po6sieHO Ta BIPOBAIKEHO TEXHOJIOTTYHUN
npouec BurorossieHHs1 CPV npuiiMadiB 17151 ri6puaHNUX COHSTYHMX MO/IYJIiB HA OCHOBI KOMOIHOBAHHUX IIJIaT i3

3aCTOCYBAHHSIM TEIIONPOBiAHMX [1] KOMIIO3ULIMHUX [UIIBOK 3 MiIBUIIEHUMU 3HAYEHHSIMU TEIJIONPOBITHOCTI.

2. The dissertation is devoted to solving relevant scientific and applied problem related to the research and
development of high efficient single concentrator receivers for hybrid solar modules on thermally conductive
combined boards using modern polyimide (PI) composite films with high thermal conductivity. Object of the study
is process of heat dissipation from solar cells in single concentrator receivers on combined heat-conducting
boards. Subject of the study is functional characteristics of solar concentrator receivers, in particular, their heat
dissipation mechanisms that ensure stable operation of the solar cell. Goal of this work is development of high
efficient single concentrator receivers for hybrid solar modules based on combined boards using thermally
conductive PI composite films. Based on results of the research following scientific results are obtained: o for the
first time in Ukraine, methods for manufacturing flexible thermally conductive varnish-foil layered PI materials
with layers of thin (25 - 30 pm) highly filled thermally conductive PI composites (40 o 70 vol%) were developed, what
allowed to increase thermal conductivity of PI layers from 0,12 - 0,2 W /(mxK) up to 0,8 - 2,0 W /(mxK) and more; o
for the first time in Ukraine method of manufacturing combined printed circuit boards on aluminium substrates
with industrial thin polyimide-fluoroplastic heat-welded films with thermal conductivity up to 0,46 W /(mxK),
which provide high electrical, mechanical and thermal properties, was proposed and developed; o for the first time
new design of combined boards and method of their manufacture based on improved highly thermally conductive
single-sided varnish-foil dielectrics were developed, which significantly simplified and reduced cost of
manufacturing combined boards with high thermal properties compared to manufacturing boards using thermal
compression method; o for the first time were proposed new approaches for the manufacture of improved
combined boards on aluminium substrates with thin thermally conductive PI dielectrics for CPV receivers, which



allowed to ensure the efficiency of heat dissipation from solar cells to maintain their high reliability and increase
their service life. The practical significance of the results is as follows: o technological process for manufacturing
combined boards on thermally conductive substrates using thermally conductive multilayer heat-sealing films with
a thermal conductivity of 0,12 o 0,46 W /(mxK) was developed and implemented; o technological process for
manufacturing thin thermally conductive varnish-foil layered PI materials with layers of thin (25 o 30 pm) highly
filled thermally conductive PI composites with increased thermal conductivity values from 0,8 up to 2,0 W /(mxK)
and more was developed and implemented; o technological process for manufacturing combined boards using thin
thermally conductive varnish-foil layered PI materials with layers of thin (25 o 30 pm) highly filled thermally
conductive PI composites with increased thermal conductivity values from 0,8 to up 2,0 W /(mxK) and more was
developed and implemented; o technological process for manufacturing CPV receivers for hybrid solar modules
based on combined boards using thermally conductive PI composite films with increased thermal conductivity
values was developed and implemented.
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IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0C00H: HanioHanbHU# TEXHIYHUI YHiBEpCUTET "XapKiBChKUit

MOJITEXHIYHUN IHCTUTYT"
Kopg, 3a €IPIIOY: 02071180
MicueSHaxo,q)KeHHﬂ: ByJ1. Kupnindoga, 6yz. 2, XapkiB, XapKiBcbkuil p-H., 61002, Ykpaina

dopma BracHOCTI: JlepxasHa



Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu
InenTudikarop ROR:

CeKTOop HayKH: YHIBEPCUTETCHKUI

Baacwue IlpizBume Im's Ilo-6aTbKOBI:
1. Kipiuenko Muxaiino BesnepifioBuy

2. Mihail V. Kirichenko

KBasigikamis: . t. u., gou., 01.04.07

ImenTudikarop ORCHID ID: 0000-0002-4847-506X

JoparkoBa iHpopmawist: https://www.scopus.com /authid /detail.uri?authorld=24176964200;

https:/ /www.webofscience.com /wos /author /record /HKV-2688-2023;
https:/ /scholar.google.com.ua/citations?user=qzBnJygAAAA]

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0C00H: HanioHanbHU# TeXHIYHMI YHiBepcuTeT "XapKiBChKuii

MOJIITEXHIYHMIA iHCTUTYT"

Kopg 3a €IPIIOY: 02071180

Micue3Haxoa>KeHHS: Bys. Kupninuosa, 6y1. 2, Xapkis, XapkiBcbkuii p-H., 61002, Ykpaina

dopma ByacHOCTI: Jlepxasna
Cdepa ynpaBitiHHS: MiHictrepcTBo OCBiTH i HayKu YKpaiHu
InenTudikarop ROR:

CeKTop HayKH: YHIBepCUTETCHKUI

VIII. 3aKkJII04Hi BiZOMOCTi
BsiacHe IIpi3Buie Im'sa ITo-6aTbKOBi
TOJIOBH paju

ByacHe IlpizBume Im's ITo-6aTbKOBI
TOJIOBYIOYOTO Ha 3acCiiaHHi
BignoBigasibHUI 3a HiATOTOBKY

00JIiKOBHX JOKYMEHTIB

PeecTpaTtop

KepiBHuk Bigainy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 peeCcTpallilo HayKOBOi

OisSIABHOCTI

XpunyHos 'ennagiin CeMeHOBUY

XpunyHos ['ennazint CeMeHOBUAY

KpaByenko OznekcaHnp BikTopoBuy

VKpIHTEI

Opuenko TersHa AHaTosIiiBHA



