O6s1ikoBa KapTKa gHcepTalii

I. 3araneHI BimomMocTi
Jep>RaBHHH 00/ TiIKOBMH HOMED: 0525U000121

Oco6s1MBi NO3HAYKH; BigKpuTa

JaTa peecTpanii: 13-03-2025

Cra'ryc: SannaHoBaHa

PexpizuTu Haka3y MOH / Haxa3y 3aknagy:

II. BinomocTi npo 3100yBava

Bnacue Ilpizeume Im's [To-6aTeKoBi:

1. Hikonaes Onexciit IMuTpoBHY

2. Oleksii D. Nikolaiev

Kpanidirauis: . . 1., crapmmii HaykoBuii crispoGirtruk, 05.07.05
ImenTAdixaTop ORCHID ID: 0000-0003-0163-0891

Bup auceprarnii: goxrop Hayx

IIn¢gp HayKoBOi cneniaabHOCTI: 05.05.03

Ha3Bsa HayKOBOi CIeniajIbHOCTI: JBUryHI Ta €HEPreTHYHi YCTaHOBKH
Tany3s / ramysi 3HaHb. He sacTocosyeTscs

OcBiTHBO-HAYKOBa MPOrpama 3i creniaJbHOCTI: He sactocoByeThes
JlaTa 3axHcTy: 15-04-2025

CrnieniasibHIiCTH 32 OCBITORO: [IBUIyHH JNiTaNbHUX anaparis

Micue poﬁurn a,zl;oﬁyna'la: [HCTHTYT TEXHIMHOT MeXaHiki HallionanbHOI akanemil Hayk Ykpainu i [lepkasHOTO

KOCMIYHOTO areHTcTsa YRpaiHu

Koz 3a €JIPIIOY: 05539962

MicuesHaxoKeHHs: sy Jlemxo-TTonens, 6ya. 15, Iuinpo, ininposcekn#t p-#., 49005, Ykpaixa
dopma BracHOCTI: lepxasta

Cdepa ynpasiiHHSA: HaiioHansHa akafieMis Hayk YKpainu

Inearndikarop ROR:

CeKTOp HAaYKH: Axanemiuuit



I11. BimomocTi mpo auCcepTanin
IlIndp cnenianisopanoi BueHoi pagu (pa3osoi cienianizoBanoi BYeHOI pagn): 164.062.02

[loBHe HaMMEHYBaHHSA IOPHAHYHOI 0COOM: Harjonansuuit aepokocmiunmit yuisepeurer im, M. €.
JKykoecekoro "XapkiBchbkui aBiaujdumnii incruryt”

Koz 3a €IPITIOY: 02066769

MicuesHaxoapKeHHA: By, UYkanosa, 6yx. 17, Xapkis, Xapkisceku#t p-H., 61070, Ykpaina
dopma BiracHoOCTI: [lepkasHa

Cdepa ynpaBmiHEA: MinicTeperso ocBiTy i Hayku Ykpaiuu

InenTudikarop ROR:

CerTop HayKH! YHIBEDCUTETCHKU

IV. BimomocTi npo miAnpueMcTBO, YCTaHOBY, OpraHisanito, B AKii 6yJ10
BHKOHAHO JAHCepTaio

IToBHue HBﬁMEH}’BaHHH !ﬂpH,II;H‘IHDi' 0COOH:! {HCTHTYT TexHivHOI MexaHIKH HamionansHoi akagemii Hayk
Yxpainu i [lepxkaBHOro KocMmiyHoro areHTcTea Ykpainu

Koz 3a €EJIPIIOY: 05539962

MicuesHaxoa)KeHH: sy Jlemko-Tlonens, 6yp. 15, Mxinpo, [ininpoeckkuit p-H., 49005, YKpaiHa
dopma BiacHoCTI: llepxasna

Cdepa ynpaBiiHHEA: HauionansHa akafeMia Hayk YKpainu

InenTudikarop ROR:

CeKTOp HayYKH: AkagemiqHuit

V. BigomocTi mpo aucepTaniio
Moga gncepranii: Yxpaincska
Kozau TeMaTHYHMX PYOPHK: 55, 55.42.49, 55.42.49.37

Tema pucepTanii:
1. PO3BUTOK HEJITHIAHOI TA JIIHIAHOI TEOPII ITO3JOBXHBOI CTIMKOCTI PITUHHUX PAKET-HOCIIB 3

VPAXYBAHHAM HOBUX VABJIEHL [TPO JUHAMIYHI [TPOLIECH B PITMHHMX PAKETHMX IBUTYHHUX
YCTAHOBKAX TA KOPITVCI PAKETH

2. Development of nonlinear and linear theory of liquid rockets longitudinal stability, taking into account new
representations of dynamic processes in rocket propulsion system and rocket structure

Pedepar:

1. MeTo10 ANCEPTALITHOTO AOCTIDKEHHS € BUDIIeHHA HaYKOBO-TEXHIYHOI TPo6ieMH POTHO3YBAHHA pieua
KONUBAHL POGOYMX TIAPaMETPIB PIAMHHNX PaKeTHUX IBUTYHHUX ycTaHosKax (PPIY), nosaoekHIxX BiGpONPUCKOPEHE
Ta AMHaMivHOl HaBaHTaXeHOCTi PinMHHKMX PH 3 KOoCMiYHMM anapaTom, CTBOPEHHA HOBKX 3aC06iB N1 3HWKEHHS
PIiBHIB aMILIITYZ, KOJIHBaHb Y CUCTEMAX XMBJIEHHA MapiIosux PP]] Ta BUryHis BepxHix (KOCMIYHKX) cTymeHiB Ha



aKTMBHMX Ta NacHBHMX YacTHHaX TpaekTopii monwoTy PH, Habyna nopansumoro poaBuTKy HeniHiliHA Teopia
MO3A0BXKHIX KONMBaHb piguHHUX PH 3 PPIIY. Bnepie y cBiTosii npakTuii poapobieHo HayKOBO-METOAUYHE
aabeanevyeHHA U4 BUPiWEHHA HENIHIRHOI NPOBIEMH NPOrHO3yBaHHA PIBHS aMIUIITYZ KOMMBAHL POBOYMX
napametpis PPIY Ta amnuiTyn npyxHux KonuBaHe Koprycy pinusaux PH npu nosgoexHii HecTitkocti PH Ha
aKTHBHIN mingHui nonsoty PH, 0coGMMBICTIO AKOrO € BpaxyBaHHA HeNiHiAHoOI Baaemoii NpYXHUX [[POCTOPOBUX
KONWBaHb KOprycy pinuxsoi PH 3 auHamivHuMK mpouecamu B ii PPIY, BpaxyBaHHg HemiHiHUX 3anexuocTel PPIY
Ta AMCHNATUBHKX BTpaT kopnycy PH Bin amnaitys xonusass. [Ipy uboMy BHAB/EH] Ta TEOPETHYHO 0BIrpyHTOBaHi
HOBi e)eKTH Ta ABUIA, HaGynH PO3IBUTKY METOMIM aHATI3Y Ta METOAM 3abe3neueHHs NPUIHATHUX aMIITITYR
konusalbe PH Ta npaueanathocti PPIIY., 3anponoHosaHo Miaxig g0 DocnipkeHHs NO30BXHBOI cTiltkocTi paker-
HOCIIB ¢TIAKETHOI» CXEMM KOMIIOHYBaHHA 3 ypaXyBaHHAM B3aeMOZ|i MO3A0EKHIX KOJIMBAaHb KOPITYCY PaKeTH
4TIAKETHOI» CXEMM KOMIIOHYBAHHA (0 KaHaJaxX TArM ABMITYHHUX YCTAHOBOK LIEHTPAaNbHOro Ta 6ivHux 6aokis
pakeTn-HOCif) Ta HU3LKOYACTOTHHUX MPOLIECIB ¥ MapLIEBUX PIIHHHUX PAKETHHX JBUT'YHHUX YCTAHOBKAX CTYTIEHIB
PH koxworo 6noky. Ha nifcrasi peaynbratis MaTeMaTHYHOrO MOJIENIOBAHHSA T4 YHCENLHOrO HOCiDKeHH
HH3bKOYACTOTHHX npoliecis y PP 3 nonamosaHHAM OKMCTIOBaIBHOTO TEHEPATOPHOTO rasy TEOPETUYHO
nepedaveHo HECTIMKICTD ABUTYHA, AKa 06YMOBIEHA HU3BKOYACTOTHOK TMHAMIKOI0 KOHTYDY «TypBOHACOCHWIA
arperart — razoresepaTop». Ha oCHOBI MaTeMaTHYHOro MO ENoBaHHA AUHAMIMHKX npouecie y PPITY nocnimkeno
AMHAMIYHY CTIAKICTH cucTemMu xuBnerHs PPIY kocMivnoro crynens PH 3 MeM6paHHMM MOJINOM KpiOreHHUX
MaTUB Y MATUBHOMY BifICIKY KOaKCialbHOrO TUIY Ta po3pobiieHo pekomeHaauii oo 3abeanedenHa i cTifikoCTi
NPH MOINOBAKHIX KONMBaHHAX PH. 3 ypaxyBaHHAM BUMOT IMHaMIKM 710 KOHCTPYKII KOCMIYHMX CTyNeHiB paker-
HOCIIB T3 CHCTEM JXHBJIEHHA IXHIX IBUTYHHNX YCTAHOBOK PO3POGNIEHO METOAWYHI OCHOBM 1A aHAMi3y
NpaluesfaTHOCTI MPUCTPOIB 3abesneyeHHa CyUiILHOCTI KOMIIOHEHTIR NaiuBa KOCMIYHMX CTYTIEHIB pakeT-HOoCiiB.

2. The aim of the dissertation research is to develop a linear and non-linear theory of POGO stability of liquid
launch vehicles to solve the scientific and technical problem of predicting the level of oscillations of engine
operational parameters, POGO vibration accelerations and dynamic loading of liquid launch vehicles with the
spacecraft, creating new means to reduce the levels of amplitudes of oscillations in main propulsion systems and
engines of the upper (space) stages on the active and passive parts of the flight path. A nonlinear and linear theory
of POGO oscillations of liquid launch vehicles in the flight active phase has been developed and scientific and
methodological support has been developed for predicting the parameters of dynamic processes in the liquid-
propellant rocket engine and the launch vehicle structure during POGO oscillations, taking into account the spatial
oscillations of liquid propellant-filled tanks, dissipative losses during vibrations of various hydroelastic vehicle
subsystems, as well as dynamic interaction of vehicle structure subsystems with propulsion subsystems, including
potentially unstable circuits. Mathematical modeling of POGO oscillations of the launch vehicle was carried out
using three-dimensional finite element discretization of the launch vehicle structure and liquid filling of its
propellant tanks. An approach to the study of the POGO stability of the multicore launch vehicle is proposed,
taking into account the interaction of the longitudinal vibrations of the launch vehicle structure layout (along the
thrust channels of the core liquid-propellant rocket engine and the engines of strap-on boosters) and low-
frequency processes in each liquid-propellant rocket propulsion systems of the launch vehicle. With regard to
oxidizer-rich staged liquid-propellant rocket engines, the instability of a liquid-propellant rocket engine caused by
the low-frequency ‘turbopump - gas generator’ dynamics, was theoretically substantiated. A methodological
approach to determining the characteristics of sorption processes in liquid propellant of launch vehicles space
stages of has been developed. Dynamic stability of the space vehicle propulsion system with membrane separation
of cryogenic propellants in the coaxial-type compartment was studied, and recommendations were developed to
ensure propulsion system stability. Taking into account the requirements of the dynamics to the launch vehicle
space stage propulsion feed system, scientific and methodological support has been developed to the analysis of
the operability of the tank propellant management devices.
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InenTudikarop ROR:

CeKTOp HaYKH: Axaiemiunui
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PeecTpaTop YxpIHTH



Kepisuuk Bigaimry YrpIHTEIL mpo €
BiANOBiaILHHM 32 peecTpaniln HayKoBoi
OiSBHOCTI

HOpuenko Tetana AHaToniiBHa
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