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2. Methodological support for the design of electrodynamic space tethered systems

Pedepar:

1. lucepTariito npucBsSY€HO PO3POO1LIi TEOPETUYHUX OCHOB CTBOPEHHS MTAaCUBHOI €/1IeKTPOAMHAMIYHOI KOCMiYHOI
TPOCOBOi CUCTEMHU [1Jis BiiBE€HHS 06'€KTiB KOCMIYHOTO CMITTSI 3 HU3bKUX HAaBKOJIO3EMHUX OPOIT MIIIXOM
BU3HAYEHHSI OCHOBHUX 3aKOHOMIPHOCTEH PyXy CUCTEMHU 3 YPaxyBaHHSIM 3MiHU [TapaMeTpPiB HABKOJIO3€MHOTO
cepenosuila. Po3pobseHo maTeMaTHYHy MOJieJlb B3a€EMO/Iii IaCMBHOI €J1eKTPOIMHAMIYHOI KOCMiYHOI TPOCOBOI

CHCTEMMU 3 HaBKOJIMIIHIM CEPEeNIOBUIIEM, 1110 3abe3Ieyye NPOBeIeHHs aHaNITUYHUX NOCAiTKeHb TUHAMIKY i



IO3BOJISIE MPOBOJUTH PO3PAaXyHKU 3HAYEHb KJIIOUOBUX IIPOEKTHUX ITapaMeTpPiB cuCTeMU. PO3po61eHO METO[,
BU3HAYEHHS KDUTUYHUX NIaPAMETPIB ACUBHOI €JIEKTPOIMHAMIYHOI KOCMIYHOI TPOCOBOI CUCTEMMU 3 YPaxyBaHHIM
Pi3HUX TeMIlepaTypHUX PEXUMIB QyHKIiOHYyBaHHS. Po3pobieHo Knacu@ikaTop KOHCTPYKTUBHUX CXEM
€JIEKTPOJUHAMIYHMX KOCMIYHUX TPOCOBUX CUCTEM. PO3p06s1eHO MaTeMaTHYHI MOZeli IMHAMIKY CUCTEMU, L0
D03BOJIIIOTh PO3PaxXOBYBaTU OPOiTaIbHUI i BITHOCHUIA PyX CUCTEMU 3 yPaXyBaHHSIM 3MiHHOCTI MOMEHTY
aMIIEPOBUX CUJI [IpY OpbiTasibHOMY pyci. PO3p00sieHO aroputm po3paxyHKy Yacy BifjBeJleHHs! KOCMIUHUX 00'€KTIB
3aJIEXKHO Bifl Macu KOCMIUYHOT0 00’eKTy, TapaMeTpiB TpOca CUCTEMHU Ta TapaMeTpPiB IOYATKOBOI OpbiTH. Bu3HaueHo
MexXi e(peKTUBHOI 3aCTOCYBaHHS MIACUBHUX €JIEKTPOAMHAMIYHUX KOCMIYHUX TPOCOBUX CUCTEM K CUCTEM
BigBeneHHs. Po3pobsieHo MmeTony Ta iHPpopMaliliHi TexHoJorii BUGOPY IIPOEKTHUX I1apaMeTPiB aCUBHOI

€JIEKTPOAMHAMIYHOI KOCMiYHOI TPOCOBOi CUCTEMU.

2. The thesis is devoted to the development of theoretical bases of making of passive electrodynamic space
tethered system for deorbit of space debris objects from low near- Earth orbits by determining the basic laws of
the system motion taking into account change of environment parameters. A mathematical model of the
interaction of a passive electrodynamic space tethered system with the near-Earth environment has been
developed, which provides analytical research on dynamics of the system and allows computation the values of the
key design parameters of the system. A method for determining the critical parameters of a passive
electrodynamic space tethered system taking into account different temperature modes of operation has been
developed. The classifier of electrodynamic space tether system constructive schemes has been developed. A
mathematical model of system dynamics has been developed, which allow computation the orbital and relative
motion of the system taking into account the variability of the moment of ampere forces during orbital motion. An
algorithm for computation the deorbit time for space objects depending on the space object mass, tether
parameters and parameters of the initial orbit has been developed. The scopes of effective applying of passive
electrodynamic space tethered systems as deorbit systems are determined. Methods and information technologies
for selecting design parameters of the passive electrodynamic space tethered system have been developed.
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