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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

BakyymHO-nyroBuil 1BUryH cynyTHukiB CubeSat nJ1s opraisanii e(peKTUBHOI cucTemMu 30MpaHHs Ta OOMiHY JaHUX

Ha3sBa po6oTH aHIJIilICbKOIO:

Vacuum-arc thruster of CubeSat satellites for the organization of an efficient system of data collection and
exchange

Pedepat yKpaiHCBKOIO:

[IpencraBneHO KOHCTPYKIiIO BaKyyMHO-AYyroBoro gsuryHa (BIJI) niis 3aCTOCYBaHHS B MaJIMX CYITyTHUKAX TUITY
CubeSat. 3anponioHoBaHa KOHCTPYKIIisl IO€IHY€ [1IepeioBi MaTepiasu Ta HAHOTEXHOJIOT I AJ1s1 MigBUIEHHS
e(EeKTUBHOCTI Ta JOBrOBIYHOCTI pyLIiHOi cucTemu. OCHOBHOIO OCOOJIMBICTIO ABUTYHA € TpaiToBUil KaTog, i3
BUPOIIEHUMHU Ha 110r0 NIOBEPXHi OJHOBUMiIPDHMMU BYIJIELI€eBUMU HAHOCTPYKTYpamu (IOBXMHA 5 MKM, AiameTp 100
HM) 3 MiITHUMU HaHOYaCTUHKaMU (giameTp 20 HM) Ha KiHLSX, 10 3a6e3Ievyye 3MEeHIIeHHs! pOOOTH BUXOAY
€JIEKTPOHIB, NOKpallleHy CTabilIbHICTb AyrOBOTO PO3PsAy Ta 3HUKEHHS epo3ii kKaToga. AHO/ BUKOHAHO 3
BHCOKOTEMIIEPATyPHUX MaTepiaiB (Boabdpam ab0o MolibaeH i3 MOKpUTTsIM TiN) abo Byryel,eBux HaHOKOMITO3UTIB,
110 MiHIMIi3y€e MOro 3HOIYBAaHHS Ta 3MEHIIye Bary cucreMy. CuctemMa KepyBaHH I171a3MOBMM CTPYMEHEM BKJIIOYA€E
OCHOBHY €JIEKTPOMAarHiTHy KOTYIIKY, PO3TallOBaHy HaBKOJIO KOPIIYCYy ABUIYHA, Ta JOAATKOBY KOTYILIKY, IO
3abe3nevye GOKyCyBaHHS iOHHOT'O ITOTOKY i 30i/blIye NUTOMUM iMITyJIbC. Pe3ysIbTaTH MOJIE/IIOBAHHS Ta aHAJI3Y
MIOKa3yIOTh, 110 3alIPOIIOHOBAHA KOHCTPYKUis B/l m03BoJIsI€ 3HU3UTY €HEPTOCIIOKUBAHHS, ITiIBUILIUTY
e(eKTUBHICTb BUKOPUCTAHHS KaTOJHOTO MaTepialy Ta MOKPALIUTY TapaMeTPH I1a3MOBOT0o CTpyMeHs. Takuit
MiAxiz, BiIKpMBa€e HOBI MOKJIMBOCTI 111 BUKOPUCTaHHS B/I]] y IepCreKTUBHMX KOCMIYHUX MICifIX, 30KpeMa IS
MaHEBPYBaHHS CYIyTHUKIB, KOPEKLii OpOIT Ta JOBrOTPUBAIMX KOCMIYHUX MicCiil. PO3po0Ka Mae BUCOKY HAyKOBY Ta
IIPAKTUYHY LiHHICTb i MOXKe 6yTH 3aCTOCOBaHA y cepax KOCMIYHUX JOCJiIPKEeHb, 000POHHU, 3B’13KYy Ta MOHITOPUHTY

3emii.

Pedepar aHIJ1iHCBKOIO:

A vacuum arc thruster (VAD) design for use in small CubeSat satellites is presented. The proposed design combines
advanced materials and nanotechnologies to increase the efficiency and durability of the propulsion system. The
main feature of the engine is a graphite cathode with one-dimensional carbon nanostructures (length 5 pm,
diameter 100 nm) grown on its surface with copper nanoparticles (diameter 20 nm) at the ends, which provides a
reduction in the work function of electrons, improved arc discharge stability, and reduced cathode erosion. The
anode is made of high-temperature materials (tungsten or molybdenum with TiN coating) or carbon
nanocomposites, which minimizes its wear and reduces the weight of the system. The plasma jet control system
includes a main electromagnetic coil located around the engine housing and an additional coil that provides
focusing of the ion flux and increases the specific impulse. The results of modeling and analysis show that the
proposed design of the VDD allows to reduce energy consumption, increase the efficiency of using the cathode
material and improve the parameters of the plasma jet. This approach opens up new opportunities for using the
VDD in promising space missions, in particular for maneuvering satellites, orbit correction and long-duration
space missions. The development has high scientific and practical value and can be applied in the fields of space

research, defense, communications and Earth monitoring.
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X. 3aKJIlI0YHi BiTOMOCTI

KepiBHUK I0pHANYHOI 0COOH JIntBuHOB OzeKciit MuKosainoBuy
I.10.H.

IlepeJtik 0CiO-BHKOHaBILiB

A6amuH Cepriit JleoHimoBu4
(k. ¢.-M. H., 01.04.10)

bapaHnos Osner Onerosuy
(1. T. H., 05.03.07)

I'nutekO OsekcaHzp MuKoIanoBuy

(k. T. H.)

Kocenko Okcana BanepiiBa
Kot Harasis IBaHiBHa
Kyuynncoekuii Irop IBaHOBUY

Hasin Bosiogumup locidpoBuu
(. T 1)

Pysarikin Bacuib IBanoBuY

(k. T. H.)
CepeneHko Bikropia BanenTuHiBHa

Cucoes IOpiit OnekcannpoBud
(7. T. 1., 05.03.07)

TopocsH Osnena BacuiiBHa

[Munyns Osbera BosogumupisHa
(7. T. H., 05.03.07)

[Mupoxuit IOpiit BaueciaBoBuy
(k. T. H., 05.03.07)

BignoBigasibHuUI 3a MiATOTOBKY Bpeyc A.O.
00JIIKOBHX JJOKYMEHTIB

Tenedpon +38 (099) 439-02-77

PeecTparop

KepiBHuKk Bigginy YKpIHTEI, mo €
BiZIOBiZaJIbHUM 3a peecTpallilo HayKOBOi

OisIIBHOCTI




