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Tema guceprauii:
1. PO3BUTOK HEJIIHIVMHOI TA JIIHIMHOI TEOPII [IO3/IOBXXHbOI CTIMKOCTI PIAVHHUX PAKET-HOCIIB 3

YPAXYBAHHSIM HOBUX YABJIEHD [TPO JUHAMIYHI ITPOLUECH B PITMHHNUX PAKETHUX IBUT'YHHNX
YCTAHOBKAX TA KOPITYCI PAKETU

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 gucepTauifHOro AOCIiIPKEHHS € BUPilI€HHS HAayKOBO-TEXHIYHOI ITPO6JIEMU IIPOTHO3YBAaHHS PiBHS
KOJIMBaHb POOOUYMX NTAapaMETPiB PilMHHUX PAKETHUX ABUTYHHUX yCTaHOBKax (PPIIY), mo3mOBXKHIX BiOPOIIPHUCKOPEHD
Ta JMHAMiYHOi HaBaHTaXXeHOCTi pimHHKUX PH 3 KOCMiYHMM anapaTtom, CTBOPEHHSI HOBUX 3aCO0iB [1J1s1 3BHIKEHHS
PiBHIB aMIIITy]] KOJIMBaHb y CUCTEMAX XXUBJIEHHS MapiioBux PPJ] Ta ABUTyHIB BepXHiX (KOCMiYHUX) CTYIIE€HIB Ha
aKTUBHMX Ta NAaCUBHUX YAaCTUHAX TpaeKTopii nonpoty PH. Habysa nogansmoro po3BUTKY HeJliHiMHA Teopis
NI03/I0BXHiX KOMBaHb pinuHHux PH 3 PP]IY. Briepiue y cBiTOBil MpakTUlli po3p0o61€HO HAYKOBO-METOIUYHE

3a0e3ne4yeHHs 1151 BUPilleHHs HeJliHiHOI Ipo6JieMy IPOTHO3YyBaHHS PiBHS aMILIITY[L KOJIMBaHb POOOYMX



napametpiB PPIY Ta ammuiiTyz Ipy>kKHUX KOJIMBaHb KOPIycy pignHHMX PH nipu no3nosxHii HecTiikocTi PH Ha
aKTUBHIN OinsgHui nosgpoty PH, 0cO6IUBICTIO SIKOTO € BpaXyBaHHS HeJIiHiMHOI B3aeMoii IPY>KHUX IIPOCTOPOBUX
KOJIMBaHb KOpIycy pinuHHOI PH 3 nuHamivamMu nipouecamu B ii PP/1Y, BpaxyBaHHS HeJiHINHUX 3anexHocTen PPIIY
Ta AUCUIIATUBHUX BTpaT Kopiycy PH Bin aMmiiTys KosnuBaHb. [Ipy IbOMy BUSIBJIEH] Ta TEOPETUYHO OOI PYHTOBAHI
HOBi €(DEeKTU Ta SIBULA, HAOYJIM PO3BUTKY METOIM aHAJII3y Ta METOAU 3a0e3MeYeHHs IPUMHITHAX aMILTITY],
kosmBaHb PH Ta npauesgatHocti PPLIY. 3anpononoBaHo miaxif, 40 LOCHiAKEHHS MO300BXHbOI CTIIKOCTi pakeT-
HOCIIB «I1aKeTHOI» CXeMU KOMIIOHYBaHHS 3 ypaxXyBaHHSIM B3a€MO/Iii [103[10BXHIX KOJINBaHb KOPIIYCy PaKeTU
«IIaKeTHOI» CXeMU KOMITIOHYBaHHS (110 KaHaJaxX TATY IBUTYHHUX YCTAHOBOK IIEHTPAJIBHOTO Ta GiYHMX GJIOKIB
PaKeTU-HOCis) Ta HU3bKOYACTOTHUX IPOLIECIB y MapIlleBUX PifMHHNX PAKETHUX JABUTYHHUX YCTAaHOBKAX CTYIIEHIB
PH koxHoro 6s10Ky. Ha nizfcraBi pe3ysbTaTiB MaTeMaTUYHOTO MOJIEJ/II0BAaHHS Ta YUCEJIbBHOTO JLOCTIiI>KEHHS
HU3bKOYACTOTHUX IIpoueciB y PP]] 3 monasoBaHHSIM OKUC/IIOBAJIBHOIO T€HEPATOPHOrO ra3y TeOPETUYHO
nepenb6ayeHo HEeCTINKIiCTb IBUTYHA, sIKa 00yMOBJIEHA HU3bKOYACTOTHOO AMHAMIKOI0 KOHTYPY «TypOOHACOCHUI
arperar - ra3oreHeparop». Ha 0CHOBI MaTeMaTU4YHOr0 MOJIEJIIOBAHHS AMHAMIYHUX npoLeciB y PPIIY nociimkeHo
IVHaMIiYHYy CTiliKicTb cucTeMu xuBseHHs PPIIY kocmiuHoro cryneHs PH 3 MeMOpaHHUM NOJiJIOM KPiOT€HHUX
[IaJIMB Y MaJIMBHOMY BiJICiKy KOAKCiaJIbHOTO TUIIYy Ta PO3POGIEHO peKoMeH Al mozo 3abe3nedeHHs ii CTiHKOCTi
IIpY MO3I0BXHIX KOJMBaHHAX PH. 3 ypaxyBaHHSIM BUMOT IMHAMIKU 10 KOHCTPYKLii KOCMIYHUX CTYIIE€HIB paKeT-
HOCIiB Ta CUCTeM KUBJIEHHS iXHiX JBUT'YHHUX YCTAaHOBOK PO3PO06JIEHO METOIWYHI OCHOBU 17151 aHAJIi3y

IIpaue3faTHOCTI IPUCTPOIB 3a0€3M€UYEeHHS CYLIIbHOCTI KOMIIOHEHTIB I1aJIMBa KOCMIUHUX CTYIIEHIB paKeT-HOCIiB.

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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1. JIumapuenko Oser CrenaHoBUY

2. Oleg S. Limarchenko

KBasigikanis: 1.1, npodpecop, 01.02.06
InenTudikarop ORCID ID: 0000-0002-2068-8987
JoparkoBa indpopmamnis:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOH: ***INCORRECT INFORMATION***KuiBCbKMil HALIOHATIBHUIA

yHiBepcuT imeHi Tapaca llleByeHka

Kopg 3a €IPIIOY: 02070994



Micue3HaxoaKeHHS: Bysuug Bonogumupceeka, 6yauHoK, 60, Kuis, 01601, Ykpaina
dopma BracHOCTI: JlepxaBHa
Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKy YKpaiHu

InenTudikarop ROR:

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. ABpamoB KocTsgHTuH BitaniiioBuy

2. Koctiantyn V. Avramov

KBasigikamis: n. 1. n., npodecop, 01.02.04
InenTudikarop ORCID ID: 0000-0002-8740-693X
JoparkoBa iHdpopmamnist:

IloBHE HaliIMEHYBaHHS IOPUAHNYHOI OCOOH: [HCTUTYT €HEPreTUIHMX MAUIMH i cucTeMm im. A. M. ITigropHoro

HanionansHOI akamemii Hayk YKpainu

Kopg 3a €IPIIOY: 03534570

Micue3HaxoaKeHHS: Bys1. KomyHanbHukiB, 6y, 2,/10, Xapkis, XapkiBcbkuii p-H., 61046, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiiHHS: HaujonasnbHa akaziemis HayK YKpaiHu

InenTudikarop ROR:

PeuenseHTu

VIII. 3aKkJII04Hi BiZoMOCTi

Biacue IpizBume Im's I10-6aTbKOBI €nipanos Cepriit Banepiitosny
rOJIOBH pagu

Bnacue IIpizBume Im's I10-6aTbKOBI €nipanos Cepriit Banepiiiosny
roJIOBYIOYOTO Ha 3acigaHHi

BignoBigasibHuUI 3a MiATOTOBKY Kyunncekuii Irop IBaHoBIY

00JIIKOBHX JJOKYMEHTIB

Peectparop VYkpIHTEI

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIOBiZaJIbHUM 3a peecTpallil0o HAayKOBOIi IOpuenko TeTsHa AHaTosiiBHA

OisIIBHOCTI




