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5. HaykoBo-TexHiYHa po6oTa

Hasga po6oTH (YKp)

OCHOBY CTBOpPEHHS aKTUBHHX CUCTEM BiIBOAY KOCMIUHUX 00'€KTIB i3 3aCTOCYBaHHSIM €JIEKTPOPAKETHUX JBUTYHIB

Haspa po6oTH (aHrJ1)

The bases of creation active systems of withdrawal space objects with application of electric propulsions.

Pedepar (yxp)

O6'exT mocmiaxeHHsl - Ailo4i KocmiuHi anaparu (KA) Ta macuBHi KocMiuHi 06'exti (KO), sKi BU3HaueHi O BinBOAy B KiHIi
3a[IaHOTO CTPOKY iCHyBaHHS Ha 6e3IevHi Op6iTU Ta op6iTH 3aXOpPOHEHHs. MeTa po60TH - CTBOPEHHSI OCHOB PO3POOKM aKTMBHUX
cucreM BinBoay KO i3 3acTocyBaHHSIM €JIEKTPOPAaKeTHUX ABUTyHiB (EPJI). MeTon mociimKeHb - pOo3paxyHKOBO-aHAMITUYHUI. Ha
OCHOBI aHaJIi3y Mac 3anyumeHux KA, op6itT ix (yHKUiOHyBaHHS, BUMOT IO OpPOIT 3aXOPOHEHHS 11 BCTAaHOBJIEHHSI TEPMiHIB BiJBOLY
BM3HAYEHO BUIJIS Ta XapakTepucTuku KA, mo noTpebyioThb BifBondy. BpaxoByounM eHEpreTUyHi BUTPATH [JIs1 BUKOHAHHS
MaHEBPIiB 3aXOPOHEHHS, IPOBEJEHO IMOIIYK Ta CHUCTEMAaTM3allilo XapakTepucTuk EPJ] mojgo BM3HAaYeHHS MOXKJIMBOCTI iX
BMKODHUCTaHHS B aKTUBHUX cucTeMax Bizapony KO. ChopmysiboBaHi BUMOTH 10 TaKMX CUCTEM, IPUHLMIMN iX TOOYAOBU i1 yMOBU Ta
MOXKJIMBOCTI iHTerpanii 3 arperatamu 1 cucremamu KA. JIng BU3HaYe€HHS ONTMMAJILHAX CXEM IIOJIbOTY, 3arajlbHOTO BUTJIALY Ta
XapaKTEPUCTUK CUCTEM BiJBOJy PO3pOOJIEHI BifIOBiIHI METOAMKU IIPOrHO3yBaHHSI TpaekTopiit KO, mpoBeleHHS MPOEKTHO-
GasylicTUYHOrO aHaji3y Ta BU3HAYEHHS €HEPro-MacCoOBUX XapaKTepUCTUK. HOBU3HA OTpUMMaHUX HAyKOBUX Pe3yJbTaTiB IOJSITaEe B
ToMy, o s BigBoay KO 3 HM3bKMX HAaBKOJO3EMHUX i reocraljoHapHUX OpOiT BIepile OyAyTb BUKOPUCTaHI eJIeKTpOopaKkeTHi
JIBUTYHHI YCTaHOBKHU. 3aCTOCYBaHHS B 3allpONIOHOBAHUX cucTeMax Bimsony EPJI 103BOJINTh 3MEHIIMTH MOTPIOHMI 3arac naauBa
JBUTYHHOI YCTaHOBKH, MiHiMi3yBaTM Macy CUCTEMHU # CYTTEBO IiJBUIIATA €KOHOMIYHICTb ii BUKOpHCTaHHS B LisoMy. 'anmy3b

3aCTOCYBaHH$ - PAKETHO-KOCMiYHa TEXHiKa.
Pedepar (aHr1)

Object of research - the operating spacecrafts (SC) and the passive space objects (SO) which are intended for withdrawal at the
end of the set existence term into safe orbits and orbits of burial. The purpose of the work - creation the bases of development
active systems of withdrawal SO with use of electric propulsions (EP). Method of researches - settlement and analytical. On the
basis of the analysis mass of the started SC, orbits of their functioning, requirements to orbits of burial and establishment the
terms of withdrawal the look and characteristics of SC which demand withdrawal are defined. Considering power expenses for
performance of burial manoeuvres, search and systematization the characteristics of EP for the purpose of definition possibility
of their use in active systems of withdrawal SO are carried out. Requirements to such systems, the principles of their
construction, and also a condition and ability to integrate with units and systems of SC are formulated. The corresponding
techniques of forecasting of trajectories SO, carrying out the design-ballistic analysis and definition of power-mass
characteristics are developed for definition of optimum schemes of flight, a general view and characteristics of systems of
withdrawal. Novelty of the received scientific results consists that for withdrawal SO from low Earth and geostationary orbits
electric propulsion systems will be for the first time used. Application in the offered systems of withdrawal EP will allow to
reducing the demanded reserve of fuel of the propulsion system, to minimize the mass of system and it is essential to increase
profitability of its use in general. A scope - the space-rocket engineering.
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€JIEKTPOPAKETHUX JIBUTYHIB

Hassa npoaykuii (aurJ): Recommendations concerning creation the systems of withdrawal space objects with use of electric
propulsios
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Omnuc npogykuii (yKp): Po3riisiHyTi iHTerpoBaHuil i aBTOHOMHMI BapiaHTH aKTUBHOI CUCTeMH BilBoLy KocMivyHUX 06'eKTiB (KO). Y
MepIIOMY BapiaHTi 0 CKJIaAy aKTUBHOI CUCTEMHU BiZJBOJLy BXOJSITh yCi IIOTPiOHI CCTEMHU, arperaTyl Ta By3iu i3 ckiany KO a6o
KocMiuHoro anapara (KA), okpiM IBUT'yHHOI yCTaHOBKHU. [lepen6ayaeTscsl, 0 Taka iHTerpallis He BUMarae JJolaTKOBOTO
obsamHaHHs ab0 HOro Maca HaCTiJIbKY MaJa, 1[0 MOKE He BPAaXOBYBAaTUCS. Y APYroMy BapiaHTi akTMBHA CUCTEMa BifIBOAY SIBJISIE
co6010 okpemuii KA, o ckiany sIKOro BXOJUTh €J1€KTPOPAKeTHA IBUTYHHA YCTaHOBKA. PO3p06JIeHI METOIUKY IIPOEKTHO-
GasricTUYHOrO aHasi3y Ta BUBHAYEHHSI eHEPro-MaCcOBUX XapakTepUCTUK cucteM Binoay KO (KA) 103BOJISIIOTE BU3HAYUTH

OITMMaJIbHI CXEMU MOJIbOTY, BUIJIST, Ta XaPAKT€PUCTUKY 3aIIPOIIOHOBAHUX CUCTEM.
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