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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Tenso-esieKTpUYHA COHSIYHA YCTAHOBKA /111 €eHEPro3abe3redyeHHs! B yMOBax INOUIKOKEHHS iHpPacTpyKTypu

Ha3sBa po6oTH aHIJIilICbKOIO:

Thermal-electric solar installation for energy supply in conditions of infrastructure damage

Pedepar yKpaiHCBKOIO:

OCHOBHOIO METOIO TIEPUIOTO €TaNy AOCIiI)KEHHS 0yJ10 po3po6seHHS iMiTallilHO-MaTEMAaTUYHOI MOJei
TEIJIOT€HEPYIOUOTO 6JIOKY Ta JIaGOPaTOPHOTO 3pa3Ka CUCTEMHU IIEPETBOPEHHS COHSIYHOI €Heprii 1715
€KCIIEPMMEHTAJIbHOI'O AOCiIKeHHs. JJoCii)KeHO HayKOBO-TeXHIUHy Ta IaTeHTHY iHpopMallilo CTOCOBHO
riOpUIHMAX COHIYHUX cUCTEM. PO3po6ieHo iMiTallilHO-MaTeMaTUYHY MOZEJb, IO BPaxOBy€ BUMOTH TiOpUIHUX
COHSIYHUX CUCTEM 17151 e(PeKTUBHOTrO QYHKLIOHYBaHHS B YMOBAX [OIIKOAXEHb iH(PPACTPYKTYPH, 3 BAKOPUCTAHHSIM
PTC MathCAD Tta Solid Works Flow Simulation. MaTematuyHi MoJieJii po60TH TEIJIOreHePyI0Y0ro 6JI0Ky Ta
CHACTEMU IIEPETBOPEHHS COHSIYHOI €HePrii nepeBipeHo Ha IpaKTulli yepes j1abopaToOpHUi 3pa3ok, aiallTOBaHUH 10
BMMOT KpUTUYHOI iHppacTpykTypu. OTprMaHi pe3yJabTaTu MalOTh BarOMy HayKOBY LIiHHICTb, BpaXOBYIOYM
cnenriky riopuaHUX COHSYHUX CUCTEM JJ151 KPUTUYHOI iH(PPaCTPYKTypHU, Ta CTAHOBJISTh MiATPYHTS IJ18
MOJAJIbIINX NOCJIJIKEHb Ta PO3BUTKY BilHOBJIIOBAHOI €HEPreTUKU. YHIKaJIbHICTD iMiTal[ilHO-MaTEMaTUYHOI MOZ i
[oJIsSITa€e y IPaKTU4HIlN NepeBipli uepes J1abopaToOpHUI 3pa3ok, sIKi BPaXOBYIOTb CllelU(iuyHi yMOBU eKCILTyaTalli.
[IpakTrYHa LiHHICTb PE3YJILTATIB BUABJIAETLCA B ITIOTEHIiali IXHLOTO BIIPOBA/I)KEHHS B Pe€ajlbHi YMOBU, 114
CTBOPEHHS HOBUX riOpUHUX COHSYHUX CUCTEM, CIPOEKTOBAHUX J1JIs1 )KABJIEHHS KPUTUYHOI iHpacTpyKTypu Ta
00'eKTiB Y Ha/I3BUYalHUX CUATYalliIX. BUKOpUCTaHHS LMX TEXHOJIOTIN MOXKe e(peKTUBHO PO3B'SI3yBaTU MIPOOJIeMU
€Hepro3abesNneyeHHs B yMOBaX OOMEXEHOTO JOCTYITy 4O TPAAULIMHMUX JKepeJl eHeprii Ta CIPUSITH CTaJIOMY
PO3BUTKY. Po3po6iieHi MaTeMaTn4Hi Moieli Ta J1abOpaTOPHUI 3pa3oK MiATBEPIKYIOTh BUCOKY HAZiliHiCThb Ta
CTabiNIbHICTh pO3PO06JIEHUX TEXHIUHUX PillleHb, 1110 J03BOJISIE iX YCIHITHO BUKOPHUCTOBYBAaTH B €KCTPEMAaJIbHUX
cueHapisx. [ToTeH1illHe BIIPOBaJPKEHHS IUX TEXHOJIOTIM MOXKe IIPUBECTU O CTBOPEHHS €HEPTeTUYHUX CUCTEM, 110
IIPALIOI0Th AaBTOHOMHO, 1O CIIPUSITUME 3a0€3Me€YEeHHIO CTiIKOi eHepPreTU4HOI 6e3MeKU B yMOBaxX Henepen6auyBaHUX

06CTaBUH.

Pedepar aHr1ilicbKOIO:

The main goal of the first stage of the research was to develop a simulation-mathematical model of the heat-
generating unit and a laboratory sample of the solar energy conversion system for experimental research.
Researched scientific and technical and patent information in the field of photoenergy and energy saving systems,
focusing on hybrid solar systems. A simulation-mathematical model has been developed that takes into account
the specific requirements of hybrid solar systems for effective functioning in conditions of infrastructure damage,
using PTC MathCAD and Solid Works Flow Simulation software environments. Mathematical models of the
operation of the heat generating unit and the solar energy conversion system have been verified in practice
through a laboratory sample adapted to the requirements of critical infrastructure. The obtained results have
significant scientific value, taking into account the specificity of hybrid solar systems for critical infrastructure,
and form the basis for further research and development of renewable energy. The uniqueness of the simulation-
mathematical model lies in the practical verification through a laboratory sample that takes into account specific
operating conditions. The practical value of the results is revealed in the potential of their implementation in real
conditions, to create new hybrid solar systems designed to power critical infrastructure and facilities in
emergency situations. The use of these technologies can effectively solve energy supply problems in conditions of
limited access to traditional energy sources and contribute to sustainable development. The developed
mathematical models and a laboratory sample confirm the high reliability and stability of the developed technical
solutions, which allows them to be successfully used in extreme scenarios. The potential implementation of these



technologies can lead to the creation of energy systems that work autonomously.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII yKpaiHCBKOIO: JIa60opaTopHUii 3pa30K TEIIO-EJIEKTPIYHOI COHSAYHOI yCTAHOBKH LIS

€HEepro30epe>KeHHs B yMOBaX OUIKOIKEHHS iHpPaCcTPyKTypu

Haszga HTII anrJificbKo0: Laboratory sample of the thermal-electric solar installation for energy saving in

conditions of infrastructure damage

HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTpuMaHi pe3yJIbTaTH: Bupobu TexHiuHi

l'asy3p 3aCTOCYBaHHS: HoBi pe4yoBHHH i MaTepiasi, eleKTPOHika
PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: 3a pesysbratamu BUKOHAHHS IPOEKTY Gyji€ CTBOPEHO KOHCTPYKTUBHE PilllEHHS TOPTATUBHOI
ribpyUHOI COHSIYHOI YCTAaHOBKY HAa OCHOBI COHSTYHUX apCEHIi/, rajlieBUX €JIEMEHTIB i3 CUCTEMOIO BilOOPY MOTY>KHOCTI
Ta KOHLEHTPallii COHSYHOrO BUIIPOMIHIOBaHHSI 7151 aBTOHOMHOTO MiJirpiBy BOJY i 3a6e3Me4eHHs eJIeKTPOEHEepPrielo
pazioesleKTpPOHHOI anapaTypu IPU BiZICYTHOCTI esieKTpoMepexi abo npu ii nomkokeHHi. OCHOBHUMU CKJIaIOBUMU
YaCTMHAaMHU YCTAHOBKH € TEIJIO Ta €JIEKTPOreHEPYIOUMI 6J10K Y KOHCTPYKLi SIKOTO COHSIYHY 6aTapero Ha OCHOBI
crionyky GaAs i3 KOMIIaKTHUM KOHLEHTPATOPOM COHSIYHOTO BUIIPOMIHIOBAHHSI iHTETPOBAHO HA (POTONPUNMANIBHY
[IOBEPXHIO TEIJI00O0MIHHOTO 6JIOKY Ta iHTeJIeKTyaJlbHa CUCTeMA BifiOOPYy MOTYXKHOCTI. ByayTh po3pobJieHi:
TEOPETUYHO-PO3PAXYHKOBA MOJIEJIb TEIIO Ta €JIEKTPOr€HEPYI0YOro 6JI0KyY IJ1s1 MOZIEIIOBAHHS Y IPOTPaMHUX
cepenosuax Solid Works Flow Simulation Ta MathLab Simulink; 3pazok ycTaHOBKY, OCHAIIEHOI TEIJIO Ta
€JIEKTPOreHepYyIYnM 6JI0KOM Ta KOHLEHTPATOPOM BUIIPOMIHIOBAaHHS Ha OCHOBI JIiH3u PpeHessi, CXeMOTEeXHIiuHi

pilIEHHS CUCTEMU KEPYBaHHS Ta IEPETBOPEHHS €JIEKTPUYHOI €HEePril.

ComniannbHO-eKOHOMIYHA cupsimoBaHicTh HTII: Creopenns npuHumnoBo HOBOI nmpoaykKuii (Matepiasis,

TEXHOJIOTI} TOMIO) AJ11 3a0€3MeYeHHs eKCIIOPTHOTrO NMOTEHIialy Ta 3aMillleHHIO iIMIIOPTY
Bnyiue HTII Ha mOBKiJIS:
BnposagskeHHst HTII: He snpoBamxeHo
ITpakTHyHa peasnisanis HTII
IToyaTok eramy: 01.2025
3aKkiH4yeHHs eTamy: 12.2025
Crnio>KuBavi NPOAYKILii: EnepreTnyni KommnaHii
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