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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHHX PYOPHK: 55.42.49

Tema guceprauii:
1. IoninmeHHs iHTErpaJbHUX XapaKTEPUCTHUK CTALliOHAPHOTO IJIa3MOBOTO IBUTYHA LIJIIXOM MaKCUMi3ariii
[TO3I0B>XXHBOTO IPafli€HTa paiasbHOI CKIa0BOI iHIYKLil MarHiTHOTO MOJIA

2. Stationary plasma thruster integral characteristics improvement by magnetic field gradient maximization

Pedepar:

1. O6'exT - (PpisnuHi npouecu GopMyBaHHS MeX 30HU iOHi3allii Ta IPUCKOPEHHS B IPMCKOPIOBAJILHOMY KaHali
CTalliOHAPHOTO IJIa3MOBOTO JIBUTYHA; META — MOJIIMIIEHHY iHTerpaJlbHUX XapaKTE€PUCTUK CTalliOHAPHOTO
I1JIa3MOBOT'O JBUTYHA LIJIIXOM OITMMi3allii MarHiTHOI CUCTEMU IBUTYHA 33 KPUTEPiEM MaKCHMAaIbHOIO
NIO3[0BXHbOT'O TPAJIi€HTa PafiasibHOI CKIA[0BOI iHAYKIIii MarHiTHOTO I10JIS1; METOAY — CKIHUEHUX €JIEMEHTIB,
noby0Bu 6aratodakTOpHOI perpecifiHoi Mojiei, onTHuMi3alii, CTaTuCTUYHOI 06POOKY AaHUX, 30HI0BOI
IiaTHOCTHMKY I1J1a3MU, BUMipIOBaHb €JIEKTPUYHUX [TapaMeTpiB poOOTH ABUTYHA Ta HOTO TATY; Pe3ysbTaTy -
BM3HAU€HO BIIJIMB TEOMETPUYHUX NTAapaMEeTpPiB MarHiTHOI CUCTEMH CTAl[iOHAPHOrO I1IJIa3MOBOT0O IBUTYHA Ha
IIapaMeTpy MarHiTHOTO NOJIs ¥ BUSIBJIEHO HAMO1/IbII 3HAUYIli TEOMETPUYHI TapaMeTpH, 3aBASIKM YOMY CITPOLIYEThCS

Ipoliec po3po6sieHHsI HOBOi ab0 oNTHUMi3allii iCHyl040i MarHiTHOI CUCTEMH Ta 3MEHIIYETHCS MOr0 TPUBAJIICTh,



PO3p06JIEHO MOJIIHOMIAIbHY MOJIEJIb, IO 3B'S13y€ 3HAUYIi FEOMETPUYHI ITapaMeTpy MArHiTHOI CUCTeMHU 3 TapameTpa
Y MarHiTHOTO I10JIs1 B IPUCKOPIOBAJIbHOMY KaHaJli, BAKOPUCTAHHS SIKOi CKOPOYYe€ 4acC Ha SOCJIIKEHHS BILJIMBY
3HAYYLIMX T€OMETPUYHMX ITaPAMETPIB MArHiTHOI CUCTEMU Ha NapaMEeTPU MArHiTHOTO I10JIs1 B IPUCKOPIOBAJILHOMY
KaHaJli CTal[iOHapHOrO IJIa3MOBOTO ABUTYHA, PO3P0O0JIEHO BUMiPIOBAJIbHAN KOMILJIEKC [1JIs1 JBOBUMIPHOTO
IOCIIiIKEHHS TIapaMeTPiB IJIa3MU Y IIPUCKOPIOBAJIbHOMY KaHaJli CTallioHapHOrO I1J1a3MOBOI'O JBUTYHA, 110 Mae
niABUILEHY PO3[ibHY 30aTHICTh BUMipIOBaHb Ta BHOCUTb MEHIe 30ypeHb Y pOOOTY ABUTYHA B IIOPiBHSHHI 3
BMKOPHCTOBYBAaHMMHU IBOBUMIPHMMU 3aC00aMU, Ta BUKOPUCTAHHS SIKOT'O J03BOJIsIE MiABULIUTY Yy TIUBICTh
BMMipIOBaHb; HOBU3HA - yIIepLIE€ €KCIIEPUMEHTAJIBHO BUSIBJIEHO 3B'SI30K MK MAaKCHMMAaJIbHOIO BEJIMUMHOK PaliaJIbHO]
CKJIaLOBOI iHAYKIIii MarHiTHOro NoJIs i MOJIOXKEHHSIM MEX 30HU iOHi3allii Ta NPUCKOPEHHS B KOKHOMY I€pepisi 1o
LIVMPVIHI IIPUCKOPIOBAJIbHOTO KaHaJly CTallioOHaPHOTO I1J1a3MOBOTO JBUTYHA, BUKOPUCTAHHS SIKOTO HIJIIXOM 3MiHU
KOH@irypatii MarHiTHOro noJist Ja€ 3MOTy 3By3UTH Ta 3MiCTUTU 30HY iOHi3allii Ta IPMCKOPEHHS! Y HANIPSMKY [0
BUXiJJHOTO IIepEePi3y KaHaJy ABUTYHA, O PU3BOIUTD A0 MiABUILEHHS MOHOXPOMATUYHOCTI CTPYMEHS Ta 3HM>KEHHS
B3a€MOJIii CTpyMeHsI 3i CTiHKaMu KaHaly, yIeplie o0rpyHTOBAaHO BUKOPHUCTaHHS B IKOCTi KpUTEPil0 ONTUMAaJIbHOCTI
MarHiTHOI CUCTEMH CTalliOHAPHOTO I1JIa3MOBOT'0 ABUTIYHA MAaKCHMMAaJIbHUI [TO3L0BXKHIN rpafieHT pagiaabHOI
CKJIa[IOBO] iHAYKLil MAarHITHOTO MOJISl, BUKOPUCTAHHS SIKOTO NPY PO3pO0Li MarHiTHOI CHCTEMU IO3BOJISIE OTPUMATHU
KOHQiryparito MarHiTHOro 1o, o MifBUlye TUTOMUN iMnysbc, Tsary Ta KK nBuryHa; CTymiHb YIIPOBaI>KEHHS —
BIIPOBAJI’)KEHO y HaBYAJIBHUY ITpoLec HallioHaJIbLHOrO a€pOKOCMIYHOrO yHiBEpCUTETY iM. M. €. JKyKoBcbKOro «XAl»,
BIIPOBA’KEHO B poboTU «HaykoBoro napka “PagioenexTpoHnika Ta iHpopMaTHKa »; rajly3b BAKOPUCTAHHS —

AEpPOKOCMIiYHA.

2. Object - physical processes of ionization and acceleration zone borders forming in acceleration channel of
stationary plasma thruster; goal - improvement of stationary plasma thruster integral characteristics as a result of
magnetic system optimization using maximum value of longitudinal gradient of magnetic field induction radial
component as an optimality criterion; methods - finite elements, multi-factor regression model constructing,
optimization, statistical data processing, probe plasma diagnostics, electrical parameters measuring; results —
influence of magnetic system geometric parameters of the stationary plasma thruster on parameters of magnetic
field has been determined and the most significant geometric parameters have been determined, what simplifies
process of developing a new or optimizing existing magnetic system and decreases its duration, a polynomial
model that connects significant geometric parameters of magnetic system with parameters of magnetic field in
acceleration channel is constructed, and the use of which reduces time to study influence of significant geometric
parameters of a magnetic system on the parameters of a magnetic field in acceleration channel of a stationary
plasma thruster, f measuring complex for two-dimensional study of plasma parameters in acceleration channel of
a stationary plasma thruster has been developed, application of which gives higher resolution of measurements
and introduces less perturbations in thruster operation in comparison with other used two-dimensional means,
and the use of which allows of improving the quality of measurements; novelty - relation between maximum value
of radial component of magnetic field induction and position of ionization and acceleration zone boundaries at
each width section of stationary plasma thruster accelerating channel was found out, and the use of which by
changing the configuration of magnetic field allows narrowing and displacement of the ionization and acceleration
zone in direction to the exit section of the thruster channel, what leads to an increase of the plume
monochromaticity and a decrease of plume interaction with channel walls, for the first time a maximum
longitudinal gradient of the magnetic field induction radial component is proposed as a criterion of magnetic
system optimality, and the use of which during development of magnetic system allows of obtaining configuration
of a magnetic field that increases specific impulse, thrust and thrust efficiency; the degree of implementation - the
results are implemented into the educational process of the department of space technology and non-traditional
energy sources of the National aerospace university named after N. Ye. Zhukovsky «KAI», implemented into
«Science Park “Radio Electronics and Informatics”; field of application - aerospace.
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