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Pedepar:

1. Inceprauifina po60Ta IPUCBIY€HA BUPIIIEHHIO aKTyaJIbHOTO HAYKOBOTO 3aBJJaHHS — BU3HAUYEHHIO XapaKTePy
BIUIMBY YMHHUKIB HAIXOJPKEHHSI COHSIYHOTO BUIIPOMIHIOBAHHS HA MIOKA3HUKY CTabisi3alii BUXiiHUx napameTpis
TE€pMOEJIEKTPUYHOI YCTaHOBKM Ha 6a3i nBuryHa CTipJiiHra 1sixoM MaTeMaTUYHOro Ta QisMYHOI0 MOZEIOBaHHS. Y
POOOTi 3MiICHEHO [OPiBHSJIPHUI aHaJIi3 OCHOBHUX TUIIB KOHLIEHTPALiIIHUX YCTAHOBOK COHSIYHOTO

BUIIPOMIHIOBaHHS — NapaboJlidyHuX pedIeKToPiB, JiHiNHUX pedieKTopiB PpeHesisi, KOHLEHTPALiTHUX BEX,

napaboJiyHuX TapiyacTuX KOHLEHTPATOPIB Ta CUCTEM Ha OCHOBI JIiH3 dpeHesns. OGIpyHTOBAHO, 1[0 KOHLIEHTPATOP

i3 BUKOpUCTaHHSM J1iH3U DpeHeris € Halbinbll JOiIbHUM PillleHHSIM [IJ1SI Iel|eHTPali30BaHOTO
€JIEKTPOIIOCTaYaHHs JOMOTOCIIOAPCTB 3aBIAKM IIPOCTOTI KOHCTPYKLi, HU3bKIN BAPTOCTI Ta 30ATHOCTI JOCATaTU
temnepatyp rnoHag 1000 °C. Po3po6s1eH0 METOANKY BU3HAYEHHS 3aJIeKHOCTI 71011 KOHLIEHTPaLifHOI IJISIMU Ta

rn6unn QOKyCy Bif, BiicTaHi MK J1iH3010 QpeHesst Ta MOrJIMHANbHOIO IOBEPXHEI0, & TAKOXK BCTAHOBJIEHO



3aJIeXKHICTb TEMIIEPATyPH IUISIMU Bif, ii ntomi. [ly1s siH3u 3 napamerpamu r = 150 mm Ta f = 200 MM BU3HA4Y€HO, 110
IOTyCTHMeE BiIXWJIeHHs Bill GOKyCHOI BiicTaHi cTaHOBUTH +1,2 MM, a 3CyB Ha +15 MM MOXXe CIIPUYMHUTY 3MiHY
Temnepatypu Ha rnoHag, 3000 °C npu incossii 1000 Bt /m2. ChopmMyibOBaHO MifXif, 10 OLiHIOBAaHHS NOLiIBHOCTI
BMKOPHMCTAHHS 10ATKOBOrO mpkepesa eHeprii (JJE) nns crabinizauii po6oru asuryHa Cripiinra. BcraHosieHo
KPUTEPIN eHePreTUYHOI JOLiNbHOCTI, AKUI IPYHTYEThbCs Ha aHaiidi KK cuctemu 3a1eXHO Bif piBHA Ta TPUBAJIOCTI
3HIDKEHHS iHcossnii. JlocaimkeHo 1Ba CLieHapii BMMKaHHS PE3€PBHOTO €JIEKTPUYHOTO Harpipaya — 3a
TeMIIEpaTypolo Harpisaya Ta 3a piBHeM iHcossii. ¥ cepeposumi Simulink po3po6sieHo imiTaniiHy Mozesnb
riopuIHOI CUCTEMH IJ1s1 NOCIIiIPKEHHS BUXiIHUX IIapaMeTpiB reHepaTtopa MOCTiNHOTO CTPYMY Ta JMHAMIKU
TEIJIOBUX MPOLeCiB. Moie/II0BaHHS MiATBEPAMIIO, 10 HABiTh KOPOTKOYacHe (=20 C) 3HI>KEHHS TEMIIepaTypu
HarpiBaya Ipu3BOIUTD [0 MOPYIIEHHS PO60Y0ro MKy, a 3acrocyBaHHs JIJIE ycyBae npocToi Ta 36iblrye
BUPOGITOK eHeprii y 2,9-6,5 pasiB 3aj1e5KHO Bifi TpUBaIOCTi NepepuBaHHs iHcossLii. CTBOPEHO eKCIlepUMeHTaIbHUN
CTEHJ, 3 TPbOMA MiJICUCTEMAMU: €HEPreTUYHOIO (OBUryH CTipJliHra 3 reHepaTOpOM Ta CUCTEMOIO HarpiBaHHS),
BHMIipIOBaJIbHOIO (JaTYMKK 3 MiKpokoHTposiepoM Arduino Uno) Ta indpopMalifiHo-aHaniTu4HOIO (cepBep Node.js 3
nepepayveto faHux y Google Sheets). EkcriepyuMeHT NifTBepMB ITpale3faTHICTb CUCTEMU Ta 3arajbHy Y3rOJKEHICTh
3 pe3yJibTaTaMU MOZEJI0BaHHS. 3acTocyBaHHs JJIE MOBHICTIO YCYHYJIO MPOCTOI ABUTYHA, 301/IbIIMBIIN BUPOOITOK
esiekTpoeHeprii y 1,5-2,3 pasu g1 nepeps TpusasicTio 20, 40 Ta 60 cekyHz,

2. The dissertation is devoted to solving an urgent scientific problem — determining the nature of the influence of
solar radiation factors on the stabilization indicators of the output parameters of a thermoelectric installation
based on a Stirling engine through mathematical and physical modeling. The work provides a comparative analysis
of the main types of solar radiation concentration installations — parabolic reflectors, linear Fresnel reflectors,
concentration towers, parabolic dish concentrators, and Fresnel lens-based systems. It is substantiated that a
concentrator using a Fresnel lens is the most rational solution for decentralized household power supply due to its
simplicity of design, low cost, and ability to achieve temperatures exceeding 1000 °C. A methodology has been
developed to determine the dependence of the concentration spot area and depth of focus on the distance
between the Fresnel lens and the absorbing surface, and the dependence of the spot temperature on its area has
been established. For a lens with parameters r = 150 mm and f = 200 mm, it has been determined that the
permissible deviation from the focal length is +1.2 mm, and a shift of +15 mm can cause a temperature change of
more than 3000 °C at an insolation of 1000 W /m?2. An approach has been formulated for assessing the feasibility of
using an additional energy source (AES) to stabilize the operation of the Stirling engine. An energy feasibility
criterion has been established, based on the analysis of the system's efficiency depending on the level and duration
of insolation reduction. Two scenarios for activating the backup electric heater have been investigated — by heater
temperature and by insolation level. A simulation model of the hybrid system has been developed in the Simulink
environment to study the output parameters of the DC generator and the dynamics of thermal processes. The
modeling confirmed that even a short-term (=20 s) decrease in heater temperature leads to disruption of the
operating cycle, while the use of AES eliminates downtime and increases energy output by 2.9-6.5 times
depending on the duration of insolation interruption. An experimental test bench has been created with three
subsystems: an energy subsystem (Stirling engine with a generator and heating system), a measurement subsystem
(sensors with an Arduino Uno microcontroller), and an information-analytical subsystem (Node.js server with data
transmission to Google Sheets). The experiment confirmed the operability of the system and general consistency
with the modeling results. The use of AES completely eliminated engine downtime, increasing electricity output by
1.5-2.3 times for interruptions lasting 20, 40, and 60 seconds.
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