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5. HaykoBo-TexHi4Ha poooTa

HasBa po6oTHu (YKp)

TexHiyHi 3acO61 Ha OCHOBI HEOJAHOPIIHUX Ii€JEeKTPUKIB JI €JIeKTPOTEIIOBOTO 3aXUCTy COHSIYHUX 6aTapeil B eHeproyCTaHOBKax

KOCMiYHMX araparis

Ha3zBa po6oTH (aHrJI)

Technical means based on inhomogeneous dielectrics for electrothermal protection of solar panels in spacecraft power plants

Pedepar (yxp)

OG’eKT HOCIifKEHHS: MPOLECU CTBOPEHHS IHHOBALIMHUX TEXHIYHUX 3aCOO6IiB €JIEKTPOTEIIOBOTO 3aXUCTy (POTOENEKTPUYHUX
KOMIIOHEHTIB COHSYHUX GaTapeil i1 eHEProyCTaHOBOK KOCMIYHUX JITaJIbHUX alapariB Ha OCHOBI TBEPJOTIIbHUX KOMOIHOBAaHMX
CTPYKTYpY 3 BUKOPHCTAHHSIM HEOJHOPIAHUX JiesekTpukiB. Meta HJIP - CTBOpeHHS TBEPHAOTi/IbHOI KOMGIHOBAHOI CTPYKTypH Ha
OCHOBI HEOJHOPIIHUX JieJIeKTPUKIB IJIsI TEXHIYHMX 3acCO6iB 3aXWCTy Bifl €JIEKTPUYHUX IIepeHanpyr ¢OTOEIEeKTPUYHUX
KOMIIOHEHTIB COHSYHMX Oarapeil MNpUAATHUX [Jis 3aCTOCYBAaHHS B EHEProyCTaHOBKaX KOCMIUYHMX JIITAJbHUX arapariB.
Po3po6sieHo TexHiYHI 3aCO0M 3aXMCTy HA OCHOBI HOBMX TBEPOTIJIbHMX MaTepiaiiB Ta KOMGIHOBAaHMX CTPYKTYP i3 YHIKaJIbHUMHU
€JIEKTPOTEPMIYHMMU BJIACTUBOCTSMU. [IpOBeleHO BH3HAUYEHHS ONTHMAJIBHUX [apaMeTpiB BapUCTOPHUX, MO3UCTOPHUX i
TEPMICTOPHUAX MarepialiB Cy4aCHOI €JIEKTPOHIKM Ta METOMOJION OTPHMMAaHHS CTPYKTYp Ha iX OCHOBi, NPUAATHUX [JISL
3aCTOCYBaHHSI B SKOCTi TeXHIYHMX 3ac00iB OOMEXKEHHS IIepeHallpyrd B COHSYHUX OaTapesik. Po3po6ieHO MeToAWdHi
pexoMeHzauii 3 N06yIOBM HU3bKOBOJBTHUX BapUCTOPHUX CTPYKTYp Bii 5 B mo 6 B myis o6mexyBadiB Halpyrd Ha OCHOBI
IBOLIAPOBOi CTPYKTypu. [IpoBeIcHO MaTeMaTUYHE MOJENIOBAHHS (PYHKIIOHYBaHHS Ta €JIEKTPUYHUX i TETJIOBUX XapaKTE€PUCTUK
TaKMX TEXHIYHMX 3aC00iB, K€ 06a3yBaTHUCSl HA 3arajbHO NPUMHSATHUX YSBJIEHHSX IOJO MEXaHi3MiB MPOBiIHOCTI BapUCTOPHUX,
MOJIIMEPHUX HAaHOKOMIIO3UTHUX IO3MCTOPHUX Ta TEPMICTOPHUX Marepianax i3 (asoBUM MEPEXOIOM HaMiBIPOBiIHMK-METAL.
30Kkpema, HaBeeHi pe3ysbTaTd MOJEJIOBAHHSI Ta aHAJi3y BILIMBY OCOOJIMBOCTEHM €JIEKTPUYHOTO Ta TEIUIOBOTO PEXHUMY Ha
(pyHKILiOHYBaHHS1 0OMeKyBaya HAIlpyr Ha OCHOBi KOMOIHOBAaHOI CTPYKTYpH i3 1IapiB METaJIOOKCUIHOI BAPUCTOPHOI KepaMiku Ta
MO3UCTOPHOTO MOJIMEPHOTO HAaHOKOMIIO3UTY [I03BOJIMJIA BCTAHOBUTHM TaKi 3aKOHOMipHOCTI. Pe3dysnbrat HJP MaloThb BakMBe
3HAQYEHHS OJ1 MiABULIEHHS HAAiMHOCTI (PYHKLiOHYBaHHSI €HEProyCTaHOBOK KOCMIYHMX arapariB, €KOHOMIYHOi CTabilibHOCTI
cepy eHeproreHepyBaHHs, OOOPOHO3[ATHOCTI Ta HalliOHaNbHOI 6Ge3NeKUu [epskaBd, CHPUSIOTh BUPINIEHHIO €HepreTUYHoi

0e3neKy HaceJeHHs.
Pedepar (aHru)

Object of research: processes of creation of innovative technical means of electrothermal protection of photovoltaic
components of solar cells for power plants of space aircraft based on solid-state combined structures using heterogeneous
dielectrics. The purpose: creation of a solid-state combined structure based on heterogeneous dielectrics for technical means of
protection against electrical overvoltages of photovoltaic components of solar batteries suitable for use in power plants of space
aircraft. The novelty is that technical means of protection have been developed based on new solid-state materials and
combined structures with unique electrothermal properties. At the first stage, the optimal parameters of varistor, positor and
thermistor materials of modern electronics and the methodology of obtaining structures based on them, suitable for use as
technical means of limiting overvoltage in solar batteries, were determined. Methodical recommendations for the construction
of low-voltage varistor structures from 5 V to 6 V for voltage limiters based on a two-layer structure have been developed.
Mathematical modeling of the functioning and electrical and thermal characteristics of such technical devices was carried out,
which is based on generally accepted ideas about the conduction mechanisms of varistors, polymer nanocomposite posistor and
thermistor materials with a semiconductor-metal phase transition. In particular, the given results of modeling and analysis of
the influence of electrical and thermal regime features on the operation of a voltage limiter based on a combined structure of
layers of metal oxide varistor ceramics and a posistor polymer nanocomposite made it possible to establish the following



patterns. The results of the NDR are important for increasing the reliability of the functioning of power plants of space vehicles,
the economic stability of the power generation sphere, the defense capability and national security of the state.
Ingexc YIK: 621.311.243, 621.31:535.215

Kopu remarnuynux pyopuk HTI: 44.37.31, 44.41.35
6. HaykoBo-TexHiyHa npoaykuis (HTII)

HTII 1

Hassa npoaykuii (yKp): Mozesnb CTPYKTypH TEXHIYHUX 32CO0IB 3aXUCTY COHSIYHUX OGaTapeil eHeproyCTaHOBOK
Hassa npoaykii (arrJi): Model of the structure of technical means of protection of solar batteries of power plants
OuikyBaHi pe3yabTaTi: Marepianu

T'anysb 3acrocyBaHHS: 72.1 JloCTiIKEHHS 11 €KCIIEPUMEHTAJIbHI PO3POOKHU y cPepi NIPUPOAHUYMX i TEXHIYHUX HAYK

Omnmuc npogykuii (yKp): Moziesib CTPyKTypH TEXHIYHUX 3aCO0iB 3aXUCTYy COHSIYHUX OGaTapeil eHeproyCTaHOBOK, TOGTO MOZEJIb
obMmexKyBaya Halpyru no6yjoBaHa Ha OCHOBI KOMGIHOBaHOI CTPYKTYpH i3 ImapiB BApUCTOPHOI KEPaMiKK Ta MO3UCTOPHOTO
HaHOKOMITO3UTY TexHosorii “PolySwitch”, siki mepe6yBaioTh y TENIJIOBOMY KOHTAKTi, PO3IJISAETHCS OCTAHHIM YACOM SIK
MEepPCIEKTUBHUN €JIEMEHT 3aXUCTY Bifl IepeHanpyru KOMIOHEHTIB (POTOEIEKTPUYHOI YCTaHOBKU. [Ipo6ieMHUM MiceM y
PO3po61Ii TAKOroO MPUCTPOIO € HEOOXINHICTh BUKOPUCTAHHS HU3bKOBOJIbTHUX (5-12 B) BapucTOpHUX 1apiB 3HA4HOI 1o, JIjist Lux
Linel Hai6inb NPUIATHUMM I10 KIacuikalifiHil Hanpysi € 6araTomapoBi (4MIT) BApUCTOPHU, TOMY IO IHMCKOBi BAPUCTOPH, SIK
MIPaBUJIO, € Gi/IbIl BUCOKOBOJITHUMMU. Y IIbOMY BUIAJIKy MiHIaTIODHICTh YUII BAPMCTOPiB € OCHOBHUM HEMIOJIKOM, OCKLJIBKU
OKpEMUI TaKuil BAPACTOP Mae MaJly IIOBEPXHIO Ta HE MOXKE 3a6€3MEeYUTH JOCTATHIO TEIJIOBY €HEPTil0, HEOOXigHY 17151 HarpiBy
MO3UCTOPHOTO APy 4O TEMIEPATypHU HOro Nepexoy B HU3bKOIIPOBiAHMI cTaH. Jjisl peasnizalii po3risiHyToro ooMexyBada
HaIpPYyTy JOCTiIPKEeHi MOXJIMBOCTI BUKOPUCTAHHSI MapajleJIbHOTO €JIEKTPUYHOTO 3'€THAHHS 1€KiIbKOX HU3bKOBOJIbTHUX YMUIT
BapUCTOPIB, sIKi epebyBaloTh B TEMJIOBOMY KOHTAKTi MiXX CO00I0 i 3 MO3MCTOPHUM MapoM. Pobounii esieMeHT (ap giameTpom 24
MM i TOBIIMHOIO ~ 3 MM) 3i6panuii 3 39 KoMepLifHUX HU3bKOBOJIBTHUX SMD Bapucropi SIOV-CT1206M4G (poamipu 3,2 x 1,6 x 1,7
MM; Kiacu@ikauiiina Harpyra 8 B; koediuieHT HesiHilHOCTi 10-30, sIKi BUKOPUCTOBYBAJIUCSI B SIKOCTi BEJIMKOTO HU3bKOBOJIBTHOTO
BapucTopa. B sxocrti nosucropa - 3anobi>xkuuk PPTC tumy FRX375-60F (niameTpom 24 MM i TOBIIMHOIO ~ 1 MM; OIip eslemMeHTa B
npoBigHOMY cTaHi cTaHOBUTb 0,08 OM; TemnepaTypa crpauboByBaHHs 125 °C). TennoBuil KOHTaKT MK HUMU 3a6e3I1e4yBaBCst

BAKOPHCTAHHSIM KPEMHIMOPraHiyHoi Teronposifnoi nactu KIIT-8.
ConjianpHO-eKOHOMIYHa cipsimoBaHicTe HTII: EkoHOMIs eHepropecypcis

Crapgis 3aBepmenocti HTII: 3sit no HIIJIKP

Bruposagaskenns HTII: BuposamxeHo

CTpOKH BIpOBaJ)KEHHS:

BupooHuK npoaykuii: JTHY

CnoskuBavi npoaykuii: EHepreTuyHa ranysb

IlepcriekTHBHI pHHKH: YKpaiHa

IIpaBa inTeseKTyas1bHOI BjacHOCTI: [ToaHO 3a51BKY Ha BUZa4y OXOPOHHOTO JOKYMEHTY

®opmu Ta yMOBH nepegadi NpoAyKIii: mepegaya NpoayKuii 3a JOroBopamu
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