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

Pedepar:

1. lucepTaliito npucCBsIY€HO PO3POOI1i TEOPETUYHUX OCHOB CTBOPEHHS MACUBHOI €/1IeKTPOAMHAMIYHOI KOCMiYHO1
TPOCOBOI CUCTEMU JJIsl BilBe/IEHHS 00'€KTiB KOCMIYHOTO CMITTS 3 HU3bKUX HABKOJIO3EMHUX OPOIT IIJISIXOM
BU3HAY€HHS OCHOBHUX 3aKOHOMIPHOCTEN PyXy CUCTEMU 3 YpaxyBaHHSIM 3MiHU [TapaMeTpiB HABKOJIO3€MHOTO
cepenoBuiia. Po3pobieHo MaTeMaTHYHy MOJieJIb B3a€EMOii IIACHBHOI €JIeKTPOANHAMIYHOI KOCMiYHOI TPOCOBOI
CHACTEMHU 3 HaBKOJIMIIHIM CcepeLloBUIIEM, 1110 3a0e3I1euye NPOBEJeHHS aHaIITUYHUX [OCiI>)KeHb TUHAMIKY i
I03BOJIsIE MPOBOJUTH PO3PaXyHKU 3HAYEHb KJIIOUOBUX IIPOEKTHUX IIapaMeTpiB cucTeMU. Po3po6sieHO MEeTO[,
BU3HAYEHHS KPUTUYHUX NIaPaMETPIB IACUBHOI €JIEKTPOAMHAMIYHOI KOCMIYHOI TPOCOBOI CUCTEMMU 3 YPaxyBaHHAM

Pi3HUX TeMIlepaTypHUX PeXXUMIB QyHKIiOHyBaHHS. Po3pobieHo Kinacu@ikaTop KOHCTPYKTUBHUX CXEM



€JIEKTPOJMHAMIYHMX KOCMIYHMX TPOCOBUX cHCTeM. PO3p06IeHO MaTeMaTUYHi MOZieJli IMHAMIKA CUCTEMHU, IO
IO3BOJISIIOTh PO3PaXxOBYyBaTH OpPOIiTAaJIbHUM i BITHOCHUI PyX CUCTEMU 3 YPaxXyBaHHSIM 3MiHHOCTi MOMEHTY
aMIIEPOBUX CUJI IIpY OpOiTaibHOMY pyci. PO3p06sieHO anroputm po3paxyHKy Yacy BifjBeJleHHs! KOCMIUHUX 00'€KTIB
3aJ1€KHO Bifl Macy KOCMIYHOTO 00’€KTy, TIapaMeTpiB Tpoca CUCTEMU Ta ITapaMeTpiB I0YaTKOBOI Op6iTH. BuzHaueHo
MeXi €(PEKTMBHOI 3aCTOCYBaHHSI IACUBHUX €JIEKTPOJMHAMIYHIX KOCMIYHUX TPOCOBUX CHUCTEM SIK CUCTEM
BigBeneHHs. Po3pobsieHo meTony Ta iHPpopmaliliHi TexHoJorii BUGOPY IIPOEKTHUX I1apaMeTpPiB 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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