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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3pobka nepenoBux (pazo3mMiHHUMX KOMIIO3UTHUX CUCTEM /1J15 €(PEeKTUBHOTO BUKOPUCTAHHSI TEIJIOBOI eHeprii

Ha3sBa po6oTH aHIJIilICbKOIO:

Development of advanced phase change composite systems for efficient use of thermal energy

PedepaT ykpaiHCbKOIO:

AKTyasnbHICTh HayKOBOi pOOOTH 3yMOBJIEHA HAraJabHOIO MOTPEOOI0 Y CTBOPEHHI HAIiHUX CUCTEM HAKOIMYEHHS Ta
IIOBTOPHOTO BUKOPUCTAHHSI TEIJIOBOI €Heprii 17151 T0Tpe6 B IPUCTPOSIX NOIBIIHOrO NpU3HAY€HHS (TEIIOBI
aKyMyJISITOPH, 3aCO0M iHIIMBiyaJIbHOTO 00IrpiBy, TepMocTabinizaliist esekTpoHiku). OCHOBHA ifiest IPOEKTY IOJISITae
y CTBOPEHHI KOMIIO3UTHUX CUCTEM 3 (DA30BUM IIEPEXOJIOM B pOOOYUX [lialla30HAX TeMIIEPATYp Mif, yac
(dyHKIiOHYBaHHS HIJIIXOM BBeIEeHHS opraHiuHux (pazo3minHux maTtepianis (P3M) y HAHOCTPYKTYPOBaHY MAaTPUILLy
pizHOi Mopoytorii (30Kpema, HAaHOCTPYKTYPOBaHUI IIOPYBAaTUI KPEMHIl, KpeMHII0BI HAHOHUTKY, ByTIJleLeBi
CTPYKTYpH, To110). Poboua rinoresa npoekTy nepenbdayae, 110 po3BMHEHU iHTepdeiic Tumy «reepge Tino/d3M» ta
eeKT 0OMEXXEHOTO ITPOCTOPY LO3BOJISIIOTh KEPYBATHU IIPOLIECAMU HYKJIeallii, a TaKOXK HiBEJIIOBAaTU
[IEPEOXOJIOKEHHSI T CYTTEBO MiIBUIINTY TEIIONPOBiIHICTh KOMIIO3UTHUX CUCTEM MOPIBHSIHO 3 BUKOPUCTaHHSIM
BUKJIIOYHO P3M. MeTo1o po60TH € BCTaHOBJIEHHS (i3NYHUX MEXaHi3MiB TEIJIONEePEHOCY B KOMIIO3UTHUX CUCTEMAX
Ta pO3poOKa pEKOMEHIallil 1J151 CTBOPEHHS BUCOKOE(PEKTMBHUX KOMIIO3UTHUX TEIJIOAKYMYJISITOPIB HA OCHOBI
OTPUMAaHUX PE3YJbTaTiB. [I7151 HOCSITHEHHS Liiei MeTH BUPIIIYIOTbCS HACTYNHI 3aBaaHHs: 1) CuHTe3 cTabinbHUX
KOMITO3UTHUX CUCTEM i3 3aaHoio mopdosorieto. 2) Po3pobka Ta aganTalisi HEpyHHIBHUX POTOAKYCTUYHUX,
(OTOTEPMIYHUX METOIIB /1J1s IiaTHOCTUKU TEIJIO()PiI3NYHUX BIaCTUBOCTEN KOMIIO3UTHUX CUCTEM Ha OCHOBI O3M,
30KpEMa, aHali3y KoedillieHTy TEIIONPOBIAHOCTI B TAKMX CUCTeMax. 3) KoMIJIEKCHe eKCIIepUMEHTAIbHE
TOCJIiIPKEHHS BIUIMBY TEMIIEPATyPU Ta CTPYKTYPU MATpULi HA TEIJIOBUI TPAHCIOPT, OCOOJINBO B 30Hi (pa3oBUX
nepexofiis. 4) UucesbHe MOJ€JII0BaHHS IIPOLECIB TeIJIoNepeHocy 171 Bepudikaliii ekcriepuMeHTaIbHUX JaHUX Ta
onTHUMi3zallii xapakTepUCTUK MartepiasiB. KoMIyiekcHe NoeHaHHS €eKCIIEPUMEHTY Ta MOJEJIIOBAaHHS 3abe3nedye

CTBOPEHHS HAyKOBOTO MiAIPYHTS [1JIs1 HOBITHIX €Hepro3bepiralounx TeXHOJIOT M.

Pedepar aHIJIiHCBKOIO:

The relevance of this research is driven by the urgent need to develop reliable systems for thermal energy storage
and reuse, specifically for dual-use applications (thermal energy storage units, personal heating devices, and
thermal stabilization of electronics). The core idea of the project is to create composite systems featuring phase
transitions within the operating temperature ranges by incorporating organic phase-change materials (PCMs) into
nanostructured matrices of various morphologies (e.g., nanostructured porous silicon, silicon nanowires, carbon
structures, etc.). The working hypothesis suggests that the developed "solid /PCM" interface and confinement
effects allow for precise control over nucleation processes. This approach aims to eliminate supercooling and
significantly increase the thermal conductivity of the composite systems compared to the use of bulk PCMs. The
aim of the work is to establish the physical mechanisms of heat transfer in composite systems and to develop
recommendations for creating high-performance composite thermal energy storage devices based on the findings.
To achieve this goal, the following tasks are addressed: 1) Synthesis of stable composite systems with predefined
morphologies. 2) Development and adaptation of non-destructive photoacoustic and photothermal methods for
diagnosing the thermophysical properties of PCM-based composite systems, specifically for analyzing thermal
conductivity. 3) Comprehensive experimental study of the influence of temperature and matrix structure on
thermal transport, particularly within the phase transition zones. 4) Numerical modeling of heat transfer processes
to verify experimental data and optimize material characteristics. The integrated combination of experimental
research and modeling provides a scientific foundation for the advancement of next-generation energy-saving
technologies.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zsa HTII ykpaiHCBKOIO: QisnyHi 3aKOHOMIPHOCTI Ta MeTOAM (POTOAKYCTUYHO] JiarHOCTUKY TEIJIOBOTO

TPaHCIOPTY B HAHOKOMIIO3UTax Ha OCHOBI (pa303MiHHUX MaTepiamiB

Ha3zpa HTII anrsiicbKo10: Physical patterns and methods of photoacoustic diagnostics of thermal transport

in nanocomposites based on phase-change materials.

HTII, sixy nepen6a4asiocss CTBOPHTH: CTBOPEHO
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OTpHMaHi P€3yJbTaTH: MeToau, Teopii, rinoresu

l'asy3p 3aCTOCYBaHHS: 72. HaykoBi JOCIiIKEHHs Ta PO3POOKY
PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: OcHoBHUM pesysibTaTOM € BCTAHOBJIEHHS] HEATUTUBHOTO XapaKTepy 3MiHU e(DEKTUBHOI
TEIJIONIPOBiIHOCTI KOMIIO3UTIB IpH iHQinbTpalii opraHiyHux (pazo3minHux maTepianis (P3M) y HAHOCTPYKTYpOBaHi
MaTpulLli (MopyBaTUil KPEMHiil, HAHOHUTKHU, BYIJIELeBi CTPYKTYpH). PO3p06s1eHO Ta aanTOBaHO G6€3KOHTAKTHY
MEeTOJUKY (POTOAKyCTUYHOI ra30-MiKpodOHHOI [IiarTHOCTHKY, sIKa 4,03BOJIsIE BUBHAYATH KOoeillieHT
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