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1. 3anexxHicTb MPOEKTHUX MTapaMeTpiB KaliJspHUX 3ac06iB 3a0e3MeYeHHs CYLiJIbHOCTI ITavBa Bif TEPMiHY iX
eKCIuLyaTarii
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their operation

Pedepar:

1. Mina#t O.M. "3asnexHicTb IPOEKTHUX [TapaMeTPiB KalliJIIpHUX 3ac00iB 3a0e3eyeHHs! CYLiIbHOCTI 1ajIuBa Bif,
TepMiHy ix excrutyarauii’ o KeasigikauiiHa HaykoBa Ipals Ha IpaBax pyKonucy. Jluceprauis Ha 31,00y TTsI BYEHOTO
CTyIeHs HOKTOp ¢inocodii 3a cnenianbHicTio 134 - ABiallifiHa Ta paKeTHO-KOCMiYHa TEXHIKa y rajaysi 3HaHb 13 -
Mexaniuna imxenepis — [I1 «KbB «IliBnenne», [JHinpo, 2024. [ToniT KOCMiYHUX JIiTalIbHUX allapaTiB 3 TPUBAJIUM
TepMiHOM €eKCIUlyaTallii Ta 6araTopa3oBUM BKJIIOUEHHSIM PYIIIAHOI yCTaHOBKU: KOCMiYHUX CTaHIil, KOCMIYHUX
OyKCHUPpiB, TEJIEKOMYHIKaliTHMX CYITyTHUKIB, KOCMIYHUX T€JIECKOIIB, NOCIiJHULPKUAX 30HiB, TOILIO,
XapaKTepU3yEThC YePryBaHHAM aKTUBHUX AUISHOK TPAEKTOPIi, KOJIX MpaLloe PyIIiiHa YCTAHOBKA, Ta ITACUBHUX

IiISTHOK, Ha SIKUX PiIVHHI KOMIIOHEHTH Na/IvBa B 6aKax 3HaXOZSAThCS Iifl BIVINBOM HEBAroMocTi (MikporpasiTariii) i



BHACJIiJIOK pi3HOMaHITHUX 30ypIoi04nx (PAKTOPiB MOXKYTh 3aliIMaTH B HUX OyZb-sIKe MOJIOKEHH:!. [y 3a6e3nedeHHs
MaricTpasi BCTaHOBJIIOIOTH CIIelliajlbHi 3ac00U 3a6e311eYeHHs CYLJIbHOCTI anuBa. [Ipy iboMy He BUKJIIOUEHA
CHUTyallis, KOoJIY ra3osa ¢a3a IOTpanuTh 10 3ac00y 3abe3NeYeHHs CyLiIbHOCTI [1aJIUBa, a 3BiATH 40 BUTPATHO]
MaricTtpaili, 10 B [IOJAJIbIIOMY MOXE IIPUBECTU 10 3pUBY ITIOBTOPHOI'O 3allyCKy PYILiMHOI YCTAHOBKY i aBapiiHOMY
3aBepILIEHHIO Micii. ¥ TakoMy BUNIaIKY, YMOBOIO 3a0e3I1eUeHHs! CYLiJIbHOCTI KOMIIOHEHTIB I1aJIuBa Ha BXOJi y
PYLIiFHY YCTAaHOBKY CTa€e 3anobiraHHs MOTPAIVISIHHIO ra30B0oi ¢asu B 06'eM KOMIIOHEHTA 1aJIUBa, SIKUH PO3TaIlOBAaHO
B paiioHi 3aco0y 3abe3neyeHHs CyLiJIbHOCTI alnBa, Ta 6€3110cepeHbO B HbOMY, Y IIEPio, 3a1yCKy i 1oJanbLIol
npauji nuryHa. OpHiero i3 cucrem, o eeKTUBHO 3a6e3I1eYyIoTh 10jady KOMIIOHEHTY [TaJIBa Ha BXif, 10 PyLIiHO]
YCTaHOBKM 6€3 HasIBHOCTi B HbOMY Ia30Boi a3y, Ta MOXKJIMBICTS ii 6araTopazoBOro 3anycKy B yMOBax HEBaroMoOCTi
(mikporpasiTaliii), € KaningpHi 3aco6M 3a6€3M1eUeHHs! CYLiIbHOCTI NanuBa. OCHOBHUM (PYHKLiOHAJIBHUM €JIEMEHTOM
TaKUX CUCTEM € KalliJISIPHUI po3zintoBay ¢a3, GyHKLIOHYBAHHS SKOTO 3aCHOBaHa HAa BUKOPUCTAHHI CUIn
[TIOBEPXHEBOT0 HATATY PilHU. [CHYBaHHS KaMJISIPHOTO NIepenany TUCKY IIPU IEPEXOi Yepe3 OBEPXHIO PO3OLiTy
(a3 3abe3neyvye yTpUMaHH [1aJMBa y BU3HAUEHOMY Micli 6aKky. HaituacrTilie posb OCHOBHOTrO, 860 LOIIOMIXHOTO
KalliJIIPHOro po3finoBaya ¢a3 y pi3HUX TUIAX KaliIsPHUX 3a0ipHUX IPUCTPOIB BUKOHYIOTh METAJIEBi TKaHi CiTKU 3
YapyHKaMU MIKpOHHHUX PO3MipiB, 5IKi Y IIbOMY BUIIaIKy HA3UBAIOTh — CiTYACTUMU po3zinoBayamu das. [Jo
OCHOBHOTO IIPOEKTHOI'0 IIapaMeTpa CiTYacToro posnintoBaya (a3 HajexXuTb KalilgpHa yTpyuMyloua 30aTHiCTb. Bona
BiATIOBifla€ 32 MaKCMMAaJIbHUI NTepenaj CTAaTUYHOTrO TUCKY, 3 SIKOTO He Bil0yBaeThCs IPOHMKHEHHS KPi3b YapyHKHU
ciTku ra3oBoi (asu. [Ipy NpoeKTyBaHHi KaMiJsipHy yTPUMYIOUY 30aTHICTh HAMAraloThbCsl MAKCUMi3yBaTH, ajle TAKUM
YUHOM, 1100 TifpaBiliyHi BTpaTH TUCKY IIPU NPOTiKaHHI KOMIIOHEHTY [aJIuBa KPi3b CciT4acTUil po3ainoBad ¢as,
HaBIIaky, Oy MiHIMaIbHUMU. Y KOCMIYHMX JIiTaJIbHUX aniapaTiB 3 TPMBAJIMM TEPMIHOM €KCILIyaTalii Mif] BIJIMBOM
Iii arpeCUBHUX MaJIMB, IO NepeOyBalOTh B MAJIMBHUX 0aKax, HANPUKIIA: a30THOTO TETPOKCUY Ta HECUMETPUYHOTO
IVMETWITinpasuHy, KalijispHa yTpUMyloya 30aTHICTh CiTYaCTUX PO3AiIbHUKIB (a3 MoxKe 3MiHIOBaTHCS. [IpninHamu
LIbOTO € 3MEHIIEHHS AiaMeTpiB APOTIB CiTKM, YTBOPEHHS Ha [IOBEPXHI APOTY IIiBOK, I'eJIiB, ONafiB BHACIITOK
KOPO3ilHUX [pouecib. Lle Npu3BoguTh 00 TOTO, 10 IPYU TPUBAJIOMY BIUIMBi arpeCHMBHUX I1aJIMB Ta iX NapiB Ha
KOHCTPYKIIiiHi MaTepiau CiTOK BilOyBa€eThCsl 3MiHa FeOMETPUYHUX PO3MIPiB IPOTY Ta YapPYHOK CiTKH, a TaKOXK
MO>KJIMBA 3MiHa BEJIMYMHU KOHTAKTHOTO KyTy 3MOYYyBaHHs I1aJIMBa 3 MaTePiajloM CiTKU. B CyKyITHOCTI BCce 1je MOXe
CIIpYSTU KPUTUYHOMY 3HMKEHHIO KalliJIIpHOI yTPUMYIOU0i 38aTHOCTI. [lopy ApiGHOYAPYHKOBHUX CITOK MalOTh JyXKe
CKJIaHy (POPMY, 1O HE NO3BOJISIE BU3HAYMTH KalliJIIPHY YTPUMYIOUY 30ATHICTh CITYACTUX PO3ALNIOBaviB (pa3
PO3PaxyHKOBUM IUISIXOM. [lepCrIeKTUBHMM HAIPSIMKOM Y IiIBUILIEHHI JOCKOHAIOCTI, ePEeKTUBHOCTI, Ta HATilHOCTI
eKCIulyaTalii KOHCTPYKLiN KalissipHUX 3ac00iB 3a0€3M1eYeHHs CYLiJIbHOCTI [1ajIiBa € BU3HAUYEHHS BILJIMBY
TPHUBAJIOTO 30€piraHHs CiTYaCTUX PO3LiN0BaviB a3 y KOMIIOHEHTAaXx Ta IMiJ IapaMy PiIKUX PAKETHUX I1aJIUB:
a30THOTO TETPOKCUAY Ta HECUMETPUYHOrO JUMETWITiIPa3suHy Ha 3MiHYy iX OCHOBHOTO IPOEKTHOTO NapaMeTpy —
KaIiJIsIpHOI yTPUMYIOUYOi 3TaTHOCTI MIJIIXOM ii €KCIIEPUMEHTAJIBHOTO JOCIiIKEHHS. TaKuM YMHOM, BCTAHOBJIEHHS
3aKOHOMIpHOCTEH 3MiHM IPOEKTHUX NIapaMeTPiB CiTYacTUX pPO3AinoBayiB a3 B 3a/Ie5KHOCTI Bif, TepMiHy il Ha ix
KOHCTPYKIi}HI MaTepiajii KOMIIOHEHTIB PiIKUX PAKETHUX NAJINB: AQ30THOT'O TETPOKCULY Ta HECUMETPUYHOTO
IVMETWITiIPa3suHy i CTBOPEHHSI METOJMKM iX PO3PaxXyHKy Ta IIPOEKTYBAHHSI, € aKTYaJIbHOIO Ta CBOEYACHOIO

HayKOBOIO 3a1a4€10.

2. Minai O. M. "The dependence of the design parameters of capillary means of ensuring the integrity of the fuel on
the term of their operation" - Qualification scientific work on the rights of the manuscript. Dissertation for the
degree of Doctor of Philosophy in specialty 134 - Aviation and rocket-space engineering in the field of knowledge
13 - Mechanical engineering - Yuzhnoye State Design Office, Dnipro, 2024. The flight of space aircraft with a long
service life and multiple activation of the propulsion system: space stations, space tugs, telecommunication
satellites, space telescopes, research probes, etc., is characterized by alternating active sections of the trajectory,
when the propulsion system is operating, and passive sections, on which liquid components fuel in the tanks are
under the influence of weightlessness (microgravity) and due to various disturbing factors can occupy any position
in them. To ensure the normal functioning of the propulsion system, in particular, in microgravity conditions,
special means of ensuring the integrity of the fuel are installed at the entrance to the flow line. At the same time, a



situation is not excluded when the gas phase will get to the means of ensuring the integrity of the fuel, and from
there to the consumption line, which may subsequently lead to a failure of the re-start of the propulsion system
and an emergency termination of the mission. In this case, the condition for ensuring the integrity of the fuel
components at the entrance to the engine is to prevent the gas phase from entering the volume of the fuel
component, which is located in the area of the means for ensuring the integrity of the fuel, and directly in it,
during the start-up and subsequent operation of the engine. One of the systems that effectively ensure the supply
of the fuel component to the entrance to the propulsion system without the presence of a gas phase in it, and the
possibility of its multiple launch in conditions of weightlessness (microgravity), are capillary means of ensuring the
integrity of the fuel. The main functional element of such systems is a capillary phase separator, the functioning of
which is based on the use of the surface tension of the liquid. The existence of a capillary pressure drop when
passing through the surface of the phase distribution ensures that the fuel is kept in a certain place in the tank.
Most often, the role of the main or auxiliary capillary phase separator in various types of capillary intake devices is
performed by metal woven meshes with micron-sized cells, which in this case are called mesh phase separators.
The main design parameter of the mesh phase separator is the capillary retention capacity. It is responsible for the
maximum static pressure drop, at which gas phase does not penetrate through the grid cells. When designing, they
try to maximize the capillary retention capacity, but in such a way that the hydraulic pressure losses during the
flow of the fuel component through the mesh phase separator, on the contrary, are minimal. In spacecraft with a
long service life under the influence of aggressive fuels in the fuel tanks, for example: nitrogen tetroxide and
unsymmetrical dimethylhydrazine, the capillary retention capacity of mesh phase separators can change. The
reasons for this are a decrease in the diameters of the mesh wires, the formation of films, gels, and precipitates on
the surface of the wire due to corrosion processes. This leads to the fact that with long-term exposure of
aggressive fuels and their vapors to the construction materials of the grids, there is a change in the geometric
dimensions of the wire and cells of the grid, as well as a possible change in the contact angle of fuel wetting with
the grid material. Together, all this can contribute to a critical decrease in capillary retention capacity. The pores
of fine meshes have a very complex shape, which makes it impossible to determine the capillary retention capacity
of mesh phase separators by calculation. A promising direction in improving the perfection, efficiency, and
reliability of the operation of the structures of capillary means of ensuring the integrity of the fuel is to determine
the effect of long-term storage of mesh phase separators in components and under vapors of liquid rocket fuels:
nitrogen tetroxide and asymmetric dimethylhydrazine on the change of their main design parameter - the
capillary retention capacity by her experimental research. Thus, establishing the patterns of changes in the design
parameters of mesh phase separators depending on the duration of action of liquid rocket fuel components:
nitrogen tetroxide and unsymmetrical dimethylhydrazine on their structural materials and creating a methodology
for their calculation and design is an urgent and timely scientific task.
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InenTudikarop ROR:

Baacwue IlpizBumie Im's Ilo-6aTbKOBI:
1. Kynuk Osnekciil BonoguMuposuy

2. Oleksii Kulyk

KBasigikanis: k.r.u., gou,, 05.07.02



Imentudikarop ORCID ID: 0000-0002-2913-4462
JoparkoBa iHdpopmamnist:

IloBHe HaiMEeHYBaHHSI IOPHUAHUYHOI OCOOH: [IHINPOBCHKMII HALIOHAIBHUIA YHiBepCcUTET imMeHi Onecs

l'oHuapa

Kopg 3a €IPIIOY: 02066747

Micue3HaxoaKeHHS: npocnekt Hayku, 6y, 72, IHinpo, JIHinpoBcbkuii p-H., 49045, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKy YKpaiHu

Inentudikarop ROR:

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. HikonaeB Onekcint JIMutpoBuy

2. Oleksii Nikolaiev

KBasigikanis: k.1, c.u.c., 05.05.03
I,T.LeHTI/I(l)iKaTOp ORCID ID: 0000-0003-0163-0891
JoparkoBa iHdpopmamnist:

IloBHEe HaliIMeHYBaHHS IOPUAHUYHOI 0COOH: [HCTUTYT TexHIYHOI MexaHiku HanioHanbHOi akagemii Hayk

Ykpainu i Jlep>KaBHOro KOCMIYHOI'O areHTCTBa YKpaiHu

Kopg 3a €IPIIOY: 05539962

Micue3Haxoa>KeHHSI: By Jlemko-Tlonens, 6ya. 15, uinpo, JIHinpoBcbkuii p-H., 49005, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: HaujonasnbHa akaziemis HayK YKpaiHu

Inentudikarop ROR:

PeuenseHTu

BaacHe IlpizBume Im'st I10-6aThKOBI:
1. KpaeB Makcum BanepiitoBuy

2. Maksym Kraiev

KBasmigikamis: . 1. 1., 05.03.05

InenTudikarop ORCID ID: 0000-0001-7610-6934
JoparkoBa iHdpopmamnist:

IloBHe HaiMeHYBaHHSI IOPHUAHUYHOI 0COOH: [lepkaBHe mifnpuemcTBo "KoHCTpyKTOpChKeE 610po "TliBeHHe"

iMm. M. K. SInresns"
Kopg 3a €IPIIOY: 14308304
Micue3HaxoO KeHHS: By Kpusopisbka, 6y, 3, JIHinpo, JIninposcekuii p-H., 49008, Ykpaina

dopma ByacHOCTI: [lepxasna



Cdepa ynpasiiHHS: IKAY

InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZOMOCTi
BsiacHe IIpi3Buie Im'sa ITo-6aTbKOBI
TOJIOBH pajgu

Byache IlpizBuie Im's ITo-6aTbKOBI
rOJIOBYIOYOTO Ha 3acCiiaHHi
BignoBigasbHUMH 3a HiATOTOBKY

00JIiKOBUX JOKYMEHTIB

Peectpartop

KepiBHuk Bigainy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 peECTpallil0o HAyKOBOi

OisSIIBHOCTI

I'ycaposa Ipuna OsiekcaHzpiBHa

I'ycaposa Ipuna OsiekcaHzpiBHA

Minait Onexcanap MuxkonanoBuy

VkpIHTEI

IOpuenko TeTsHa AHaTOJiiBHA



