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5. HaykoBo-TexHi4Ha poooTa

HasBa po6oTHu (YKp)

Po3po6sieHHsT CTPYKTYPHOI CXeMU [IXKepeJa MITY4HOTO MAarHiTHOTO MOJIs [jisl MarHiTOriApoAMHaMi4HOTO rajbMyBaHHS O0'€KTa

KOCMiYHOTO CMiTTs B ioHOCdepi 3emi

Ha3zBa po6oTH (aHrJI)

Development of the construction scheme of an artificial magnetic field source for magnetohydrodynamic braking of a space
debris object in the Earth's ionosphere

Pedepar (yxp)

O6c¢sr - 127 c., 49 puc., 12 Tabmn., 2 gon., 33 mxepes. Kiodosi cyoBa: neopbiTiHT, i0HM, KOCMIYHE CMITTS, PO3piIKeHa I1y1a3ma,
MarHiTorigpoguHamiyHa cwia, cwia omnopy. OG€KT MAOCIHiIKEeHHS — [KEepesjio IITYyYHOrOo MAarHiTHOrO TMOJIS [JIs MarHi-
torizpopurHamiuHoro (MI'J) ranbmyBaHHs 06'ekta KocMiuHoro cMittsa (OKC). Linby po6oTu — po3po6ieHHsT CTPYKTYPHOI cXxeMu
JpKepeJia MarHiTHOro mnoJist, npugatHoro ans MI]] ransmyBanns OKC, BigBeneHHs X Ha HU3bKI 0p6iTH Ta yTuitizanii pu 3ropaHHi
B IIIJIbHUX Iapax aTMocdepu. MeTony JoCiiKeHHS — eKCIIepUMEHTANbHI Ta YncioBi. [IpoBeneHo ouiHku aeopbitinry OKC mpu
Iil Ha HPOTO aepoAMHAMIYHOI CHJIM OIIOPY Ta JOJATKOBOI MOCTIHOI CHJIM raJIbMyBaHHS Ha HAaBKOJIO3€MHUX OP6iTax, 6JIM3bKUX [0
KpyroBux. Ha mnpuxnani kocmiuHoro amapary (KA) «ERBS» mpoBefjeHO TeCTyBaHHSI PO3pPO6JIEHMX IpOLEAyp OLIHKK Yacy
Zeop6iTiHry. OTpuMMaHO 3aJeXXHOCTI 4yacy neop6itinry OKC Bin #oro macu, po3mipy Ta BUCOTH IOYaTKOBOI OpOITM Ipu mii
aKTUBHOI CUJM Oonopy. Po3po6sieHO CTPYKTYpHI CX€MM i BUTOTOBJIEHO €KCIIEPUMEHTAJIbHI 3pa3Ku MajlorabapuTHUX IKepell
MOCTIHOTO MArHiTHOTO TIOJI1 Ha OCHOBI HEONMMOBUX MiHi-MarHiTiB, 3'€gHAHMX 3a CIellialbHUMK cxeMamMu. Ha
M1a3MOeJIeKTPoAHaMiYHOMY cTeHai ITM B moTokax po3pifkeHOoi Miaa3Mu MiATBepHAXKeHO e(PEeKTUBHICTb 3aCTOCYBaHHS IKepell
MOCTIHOTO MAarHiTHOrO NOJs Ajsl reHepyBaHHs MI'JI-cunmu 1jst npuckopeHoro paeop6itinry OKC. OTpuMaHO pPO3paxyHKOBi
sanexHocti MI'Jl-cun Bin KoHuUeHTpauii ioHiB B mnia3mi. OTpuMaHi pe3ysbTaTM POOOTHM MOXYTb OYTM BUKOPHUCTaHi [IJIst
MIOCTAaHOBKYU €KCIepUMEHTY 3 BinBegeHHs1 OKC Ha HU3bKy OpOITY i 3ropsiHHS HOTro B IIiNbHUX Lapax atmocdepu 3emii. Chepa
BUKODUCTAHHS - TIIPOEKTyBaHHsI i ekcmiyaTauis KA, po3po6ieHHst 3aco6iB 3amnobiraHHsi 3a0pyJHEHHIO Ta OYMILIEHHS
HaBKOJIO3EMHOTO IPOCTOPY Bifi KOCMIYHOTO CMITTS, MexaHika rasy i nsiasmu. ColjiabHO-€KOHOMIYHA 3HAYMMICTh POOGOTH IOJISITaE
B OOI'PYHTYBaHHi e(peKTUBHOCTI BUKOPUCTAHHS [’KepeJl MOCTIHHOro MAarHiTHOro MoJjis /1 PO3POO6JIEHHS TEXHOJIOTi OUMIIeHHs

HaBKOJIO3EMHOT'0 IIPOCTOPY Bifj, KOCMIYHOTO CMITTSI 6€3 BUTpaT eHeprii Ta nayjpHoro Ha 60pTy KA.
Pedepar (aHrI)

Volume: 127 pp., 49 figures, 12 tables, 2 appendices, 33 reference sources. Key words: deorbiting, ions, space debris, rarefied
plasma, magnetohydrodynamic force, drag force. The object of research is a source of artificial magnetic field for
magnetohydrodynamic (MHD) deceleration of space debris objects (SDO). The purpose of the work is to develop a structural
scheme of a magnetic field source suitable for MHD deceleration of SDO, their transfer to low orbit and disposal by combustion
in the dense layers of the atmosphere. Research methods are experimental and numerical. SDO deorbiting time at the action of
aerodynamic drag force and additional constant braking force in near-circular orbits is evaluated. On the example of ERBS, the
developed procedure for evaluating the SDO deorbiting time is tested. The dependence of the deorbiting time on the SDO’s
mass, size and initial orbit is obtained. Structural schemes are developed and experimental samples are manufactured of the
small-sized permanent magnetic field sources on the basis of neodymium mini-magnets connected by special schemes. The
effectiveness of using the permanent magnetic field sources for the generation of MHD force for the accelerated SDO deorbiting
is confirmed in rarefied plasma flow on the ITM’s plasma electrodynamics stand. Dependence of the MHD force on the plasma
ions concentration is obtained. The results of the work can be used to set up an experiment on the SDO transfer to a low orbit
for its combustion in the dense layers of the Earth's atmosphere. The scope of use is the design and operation of spacecraft, the
development of means of pollution prevention and cleaning the near-Earth space from space debris, mechanics of gas and



plasma. The socio-economic importance of the work is in substantiating the effectiveness of using permanent magnetic field
sources for the development of a technology for cleaning the near-Earth space from space debris without wasting spacecraft
energy and fuel.

Inpexc YIK: 533.9, 533.95

Kopu Temarnynux pyopuk HTI: 30.51.17
6. HaykoBo-TexHiyHa npoayKuis (HTII)

HTII 1

Hassa npoaykii (ykp): CTPyKTypHi cxemu 36ipOK IIOCTiTHMX MarHiTiB JpkepeJia BIACHOTO MarHiTHOTO IOJISL.
HasBa npoaykuii (anrJi): Structural schemes of permanent magnets assemblies of the own magnetic field source.
OuikyBaHi pe3yJIbTaTH: CTPYKTYPHI cxemu

Tanyss 3acTrocyBaHHs: 72.19

Onuc npozykuii (ykp): Po3po6sieHO CTPYKTYPHI CXeMU 36iPOK 3 NOCTiIHHMX HEOJMMOBUX MarHiTiB, BUTOTOBJIEHO
€KCIIEPUMEHTAJIbHI 3pa3KU MaJIOTabapUTHUX JIPKEePEJI IIOCTITHOTO MarHiTHOTo noJisi. EKCriepuMeHTaIbHO Ha
nasmoesiekrpogrnHamivHomy creHzi ITM HAHY i IKAY B noTokax po3pifKeHoi M1a3mMu NigTBePIKeHO e(PeKTUBHICTD
3aCTOCYBAHHSI [IKe€PeJI IIOCTITHOIO MarHiTHOTO I0JIs1 IJ1s1 TeHEPYBAHHSI MArHITOTiAPOAMHAMIYHOI CUJIY, 30ATHOI peasi3yBaTu

MIPUCKOPEHUI AEOPOITIHT 06'€KTa KOCMIYHOTO CMITTSL.

ConianbHO-eKOHOMIYHa cipsimoBaHicTh HTII: ITosinmeHHs CTaHy HaBKOJIAIIHBOTO C€PEJOBUIIA
Cragisa 3aBepmenocti HTII: 3git o HIIKP

Bnposazykennsa HTII: BipoBazkeHO

Crpoxku BrnpoBazykeHHs: 04.202312.2023

Bupo6Huk npoaykuii: ITM HAHY i IKAY

CnosxuBavi npoaykuii: JII1 "KB "TliBnenne”

IlepcneKTHBHI pUHKH:

IIpaBa iHTeJI€KTyasIbHOI BJIACHOCTI: OITy6J/1iKOBAaHO CTATTi B HAYKOBUX >KypHayax

dopmu Ta ymoBH nepepaui npogykuii: CriinibHi HIJIKP
7. Bi6sriorpagiyHuii onuc

Optimization of the accumulator tank filling modes of the xenon feed system for electric propulsion system / B. Yurkov, S.
Asmolovskyi, V. Pererva, D. Voronovskyi, S. Kulagin // Eastern-European Journal of Enterprise Technologies. - 2023. - 5/2 (125).
- P. 26 - 34. - DOI: 10.15587 /1729-4061.2023.287007

On spacecraft application for the earthquake identification by the disturbances of the ionosphere plasma / V. A. Shuvalov, N. B.
Gorev, G. S. Kochubei, Yu. P. Kuchugurnyi, D. N. Lazuchenkov, S. V. Nosikov // MixHapojiHa HayKoBa KOHpepeHIlis “AKTyasbHi
npob6semu MexaHiku® (mo 145-piuds Bin nHs HapomkeHHs C. II. Tumomenka), IHctutyT Mexadiku iMm. C. I1. Tumomenka HAH
Ykpainu. - Kuis, [IHinpo, JIbBiB, Xapkis: 2023.

[TligBuUIIeHHS! PECYPCHUX XapaKTEPUCTUK XOJIJIOBCHKOTO ABUTYHA HMIJISIXOM oNTUMi3alii marHiTHOI cuctemu / II. K. BOpOHOBCHKUIA,
b. B. IOpkos, C. 0. Acmonoscekuii, C. M. Kynarin, C. O. Binorypos // CucreMHe MPOEKTYBaHHS Ta aHalli3 XapaKTE€PUCTUK
aepokocMivHoi TexHiku. — 2023. — T. XXXIII. - C. 48 - 60. - DOI: 10.15421 /472311
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