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1. Xomsk B.O. YoocKoHaNE€HHS THEBMOTIAPAaBIIiYHUX CUCTEM KUBJIEHHS Py-IIIMHUX YCTAaHOBOK IJI MiABUIIEHHS iX
€HepromacoBoi e(peKTUBHOCTI Ta eKCILyaTaliiiHoi 6e3neku. — KpasnigikaliiiHa HaykoBa I1palis Ha ITpaBax PyKOIIUCY.
Juceprauis Ha 3100y TTs1 HAYKOBOTO CTyIIEHs JOKTOpa (pinocodii 3a crenia-spHicTIO 134 - ABianiliHa Ta paKeTHO-
KOCMi4Ha TeXHiKa y ranaysi 3HaHb 13 - Me-xaHniyHa imxeHepis. — [I1 «KB «IliBneHHe», [IHinpo, 2026. Y BcTymi
OOI'PYHTOBAHO BUOIp TEMU, aKTyasIbHICTh AUCEPTaLiliHOI po60TH, COOPMYJILOBAHO METY Ta 3aaui JOCiIKEeHHS,
L[iHHICTbh Ofep>XkaHuX pe3yJsbTaTiB. HaBegeHo maHi mpo 0cobrcTuil BHECOK 3700y-Baya, anpoobariiio poboTu ta
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nHeBMmorinpasniyHum cucremam (I1I'C) sxusnenns PY Ta ii mincucreM, 3okpema mifgcucremMam NonepesHboro Ta
OCHOBHOTO HaJiTyBaHHS NMaJINBHUX 6aKiB. HaBeneHa 3aranpHa xapakrepuctuka [1I'C skusnenns PY ta
dyHKUioHaNMBHUE cKiah, ii migcrucTeM 3a IPU3HAYEHHSIM. BHsIBI€HO aKTyaslbHi IMTaHHS IPOEKTYBaHHsI. PO3risaHyTO
HaMPO3NOBCIOMXEHIII TUMIY CUCTEM HaAAyBaHHs NAaIUBHUX 0akiB PH - sk ofiHi€i 3 TOJIOBHUX NiJICUCTEM.
HaBepneHnii [oCBif yKpaiHChKMX pakeTOOY iBHHUKIB, a TAKOXX JOCBiA IesSKuX CBITO-BUX KOMIIaHii, CIIPSIMOBaHUX Ha
MIOKPAallEHHS] EHeProMacOBUX XapaKTEPUCTUK. [ToKka3aHi nepeBary Ta HEOOJIKUA LIUX CUCTEM, a TAKOXX BUiNEH]
XapaKTepHi eTany Ta 0CO6JIUBOCTI PO3POOKU. B Apyromy po3aisi NpoBeieHo AOCiIKEHHS BUOOPY [TOYaTKOBUX
napaMeT-piB Ta IOKa3aHO MOXi/Hi BIIJIMBY HA €HEPrOMacoBi XapakTepucTuku PH B islomy. ABTOpom 3i6paHo Ta
[I0Ka3aHa CTaTUCTUYHA 3aJIe5KHICTh «IIOAYLIOK» 6aKiB Bif I0-BHOTO ix 00’emy g PH po3pobku mifgnpuemMcTsa.
ExcriepuMeHTasbHO OOIPYHTOBAHO NpUHLMNY 1106ynoBu CITH BopcKy-BaHHSIM OCHOBHUX KOMIIOHEHTIB IIaJIMBa
AT-HJMTI, 3 ypaxyBaHHSIM PEXXUMY BIIO-PCKyBaHHS1, KOHQIrypatlii eKkpaHiB Ta iX BIUIUB Ha OCHOBHi [1apaMeTpu
po6ortu. [Tokasano mexi 3acrocyBanHs CITH BnopckyBanHs1 ocHOBHUX KII. Taxkox st PH «JIHIinpo» po3po6seHo
KOMILIEKCHO-aHaJIITUYHUI METOJ, MiJBUILIEHHSI €HEPromMa-coBux XapakTepuctuk [1I'C sxuBneHHs PY misaxoM
oNnTHUMi3allii 104aTKOBUX N1a-paMeTPiB. ABTOPOM 3i0paHO Ta 06p06JI€HO CTaTUCTUYHI AaHi T0YaTKOBUX [A30BUX
06'eMmiB Ta Temnepatyp 3anpasku KII mif yac cTeH10BUX BifIpalioBaHb Ta JIbOTHOI ekcrutyaranii PH. OTpumano
3aJIe)KHOCTI TIOYaTKOBUX ra30BUX 00’eMiB Bif Temniepatypu KII niis pisHUX yMOB eKcIutyaTalii (B3UMKY-BJITKY).
BripoBa/pkeHHS 3alIpOIIOHOBAHMX 3aX0JiB I03BOJIMJIO 30ibIINTH Macy KOPMCHOTO HaBaHTAXKEHHS Ha NPUOIU3HO 5-
10% (B 3anesxkHocTi Big KH). TpeTiit po3nin npucBsyeHo HaNpsIMKaMm MOKPalleHHs [pale3AaTHOCTI CUCTEM Ta
esiemeHTiB [1I'C B ninomy. OgHuM 3 Ki040BUx enemMeHTiB CH, 10 Bu3Ha4dae ii OCHOBHI TapaMeTpU SIBJISIETHCS
PO3IUIIIOBayY razy HajayBaHHS, IIPOaHali3oBaHo 6J113bK0 50 BUIIiB KOHCTPYKLil po3nuioBadis PH po3pobku
IiANpUEMCTBA, BUIiJIEHO XapaKTepHi ix 0cob6auBoCTi. [IpogeMoHCTpoBaHO €(EeKTUBHICTb BIIPOBA-IKEHHSI HOBUX
IiAXO0iB MaTEMAaTUYHOTO MOJIEJIIOBAHHS [1J11 TPOEKTYBAHHS 3 BU-KOPUCTAHHSIM IIPOTPaMHOro Nponaykry ANSYS
Fluent. YoockoHaseHO METOIUKY po3paxyHKy B3aemoaii CT' 3 «n3epkanom» KII, orpumaHo rpadivHi 3a1e>KHOCTI 171
nepepaxyHky imnysbcy CI' 3 6a30BUX Ha IITATHI yMOBU €KCIIJTyaTallii pakeTHO-KOCMiuHOi TexHiku. Ille ogHuM
BXIMBUM esieMeHToM [1I'C sxuBiieHHs PY ciyryloTh ra3oBi KOMIIEHCATOPY, iX 3aCTOCYBAHHS Ma€ MUPOKUM
IianasoH i moTpedye OKpeMoro Ii-ATBepIKeHHS [paLe3faTHOCTI, TOMY IIifi 9ac eKCIIepUMEHTAJIbHOTO
BiZ[TpalLllOBaHHS TaKUX BY3JIiB, 4K [IPABUJIO BUKOHYIOTh TEXHOJIOTIUHI ONepallii TpOAYBKOIO 3 iMiTalli€lo ITAaTHUX
YMOB eKCIUTyaTaljii. ¥ 3B's13Ky 3 IUM, YIOCKOHAJIEHO METOAMKY OLIiHKU Mpale3faTHOCTi Ta30BUX KOMIIEHCATOPIB,
[IOKa3aHO MOXJIMBICTb 3aMiHM IITAaTHOTO ra3y rejiilo Ha Oibll IPOCTi Ta JOCTYIIHI ra3y MOBIiTPs, a30T. YeTBepTUi
PO3[IiJ IPUCBSIYEHO eKCIUTyaTaliliHil 6e3neli BigpapoBaHMX CTYIIEHIB (Ha [IACUBHIN AiJISHI IOJIbOTY IiCIsI
BUMKHeHHS PY), 1k meTonam 60-potsbu 3 yrBopeHHsIM KC. Ha croropnimsiit jens KC HOoCHTh 3arpo3y 1715t HOBUX
MIiCii1, KOCMiYHUX arapariB Ta CyIyTHUKIB, SKi BXXe BUBEJEHI 3 eKCITyaTallii. PO3-TJIIHyTO aKTUMBHI Ta NMaCUBHI
3axogu 60poTbou 3 KC, nokazaHo OCHOBHI T€HZEHLii pO3BUTKY Ta IPOTHO30BaHA iX e(PeKTUBHICTb. B pamkax
BUKOHAHHS MDKHAPOJHUX HOPM i CTaHJApTiB 3 BUBEJIEHHS KOPUCHOTO HABAHTAXXEHHS], 3aIIPOIIOHOBAHO Ta
BIIpoBakeHo 1o ckiany INI'C xxuBneHHs PY HOBY HificucTeMy — CUCTEMY ITacK-Ballii BilIpalibOBAaHOTO CTYIEHS IJ1s1
PH cimericTBa «3eHiT» i «JuKi1oH». PO3I/IsS-HYTO NepesyMoBy CTBOPEHHS TaKUX CUCTEM Ta JOCIIIIKEHO
BHYTPilIHpOOAKOBI poLecu. [laHi crucTemMu 3a y4acTio aBTopa 3axuileHi narenramu Ykpainu. [Toka-3aHo
Pe3yJIbTaTU eKCIIepUMEHTAIbHOTO BiJITpallOBaHHS CUCTEMU IIacUBa-11ii /CKUIAHHS TUCKY 3 6aKy OKMCHIOBaYa

BifIpalboBaHOTro cTyreHsa PH «3eHiT».

2. Khomyak V.O. Improvement of propulsion pneumatic-hydraulic supply sys-tems to increase their energy-mass
efficiency and operational safety. - Qualifying scientific work in manuscript form. Dissertation for the degree
Philosophy of Doctor in specialty 134 - Aviation and Rocket-Space Technology within the field of knowledge 13 -
Mechanical En-gineering. — State Enterprise “Yuzhnoye Design Office”, Dnipro, 2026. The introduction
substantiates the choice of the topic and the relevance of the dissertation, formulates the aim and objectives of the
research, demonstrates its connection with existing scientific programs and topics, and examines the scientific
novelty and practical significance of the obtained results. Information on the author’s personal contribution,
approbation of the work, and publications is pro-vided. The content of the work is presented in four chapters. The
first chapter is devoted to a review of the state of propulsion supply sys-tems and their subsystems, in particular



the subsystems of preliminary and main pressurization of propellant tanks. A general characterization of the
propulsion sys-tem power supply system and the functional composition of its subsystems by pur-pose is
provided. Current design issues are identified. The most common types of propellant tank pressurization systems
of launch vehicles, as one of the key subsys-tems, are considered. The experience of Ukrainian rocket engineers, as
well as that of several global companies noted by the author for their implemented technical solutions, is
presented. The advantages and disadvantages of these systems are shown, and the characteristic stages and
features of their development are high-lighted. The second chapter investigates the selection of initial parameters
and demonstrates their derivatives’ influence on the overall energy-mass characteristics of the launch vehicle. A
statistical relationship between the tank ullage volumes (“gas cushions”) and their total volume for launch vehicles
developed by the enterprise is compiled and presented. The design principles of pressurization systems by
injecting the main propel-lant components (NTO-UDMH) have been experimentally substantiated taking into
account the injection mode, screen configurations and their impact on the main operating parameters. The
applicability limits of preliminary pressurization systems using injection of main propellant components are
established. Additionally, a comprehensive analytical method has been developed for the «Dnipro» launch vehicle
to enhance the energy-mass characteristics of the propulsion supply system through optimization of initial
parameters. The author collected and processed sta-tistical data on initial gas volumes and propellant filling
temperatures obtained dur-ing ground testing and flight operation of the launch vehicle. Dependencies of ini-tial
gas volumes on propellant temperature under various operating conditions were established. The implementation
of the proposed measures made it possible to increase the payload mass by 5-10%. The third chapter is devoted to
directions for improving the performance of systems and elements of the propulsion supply system as a whole.
One of the key elements of the pressurization system that determines its main parameters is the pressurizing gas
sprayer; about 50 design variants of sprayers for launch vehicles developed by the enterprise have been analyzed.
The effectiveness of implementing new mathematical modeling approaches for design using the ANSYS Fluent
software package has been demonstrated. A methodology for calculating the interaction of the pressurizing gas
with the propellant free surface (“mirror”) has been proposed and adapted. Graphical dependencies have been
obtained for recalculating the impulse of the pressurizing gas from baseline to nominal operating conditions of the
launch vehicle. Another important element of the propulsion supply system is gas compen-sators. Their
application covers a wide range of conditions and requires separate verification of operability; therefore, during
experimental validation of such units, technological procedures are typically performed using purge tests with
simulation of nominal operating conditions. In this regard, a methodology for assessing the operability of gas
compensators has been proposed, and the possibility of replacing the nominal helium gas with simpler and more
accessible gases, such as air or ni-trogen, has been considered. Chapter Four is devoted to the operational safety
of spent stages (during the passive flight phase after propulsion unit shutdown) and to methods for mitigating the
generation of space debris. At present, space debris poses a threat to both new missions and already deployed
spacecraft. Active and passive mitigation measures are considered, key development trends are identified, and
their expected effec-tiveness is assessed. In accordance with international norms and standards for pay-load
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1. Hikonaes Onekciit JIMuTpoBruY

2. Oleksii Nikolaiev

KBasidikanis: 1.1, c.H.c., 05.07.05
ImenTudikarop ORCID ID: 0000-0003-0163-0891
JonaTkoBa iHdopmanist:

IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0COOH: [HCTUTYT TexHiYHOI MexaHiku HarjioHanbHOi akaziemii Hayk

YKpainu i lep>kaBHOro KOCMiYHOI'O areHTCTBa YKpaiHu

Kopg, 3a €IPIIOY: 05539962

Micuesnaxomkeunﬂ: ByJ1. Jlemko-Ilomnesns, [Ixinpo, JHinpoBchkuit p-H., 49005, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa ynpaBiriHHS: HaujoHanbHa akazemis HayK YKpaiHu

InenTudikarop ROR:

PeuenseHtu

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Knumenko JImutpo BacunboBuy

2. Dmytro V. Klymenko

KBasigikamis: . . u., 05.02.09
InenTudgikarop ORCID ID: 0000-0001-7392-0973
JoparkoBa iHpopmauist: https://www.scopus.com /authid /detail.uri?authorld=57202927558

IloBHe HaﬁmeHyBaHHH lopn,qnql-loi 0Cco0M: JlepkaBHe niznpuemcTso "KoHCTpyKTopehbke 61opo "TligeHne"

iMm. M. K. fIureng”

Kopg 3a €IPIIOY: 14308304

Micue3Haxoa>KeHHS: By Kpusopisbka, JIHinpo, JIHinposchkuii p-H., 49008, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa ynpasiiHHS: IKAY

InenTudikarop ROR:

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Cemenenko IlaBno Bosmogumuposny

2. Pavlo Semenenko

KBasigikamis: k.r.u., 01.02.05

InenTudgikarop ORCID ID: 0000-0003-0447-5591
JoparkoBa iHdpopmamuist:

IloBHe HaﬁMeHyBaHHH lOpI/I,ILH'{HOi 0Co0M: JlepkaBHe niznpuemcTso "KoHCTpyKTopehke 61opo "TlisgeHne"

iMm. M. K. durenga"



Kog, 3a €IPIIOY: 14308304

Micue3Haxoa>KeHHSI: By Kpusopisbka, [IHinpo, JIHinposchkuii p-H., 49008, Ykpaina

dopma ByacHOCTI: Jlepxkasna
Cdepa ynpaBiiHHS: [[KAY
InenTudikarop ROR:

VIII. 3aKkJIl04Hi BiZOMOCTi
ByiacHe Ilpi3Bumie Im's ITo-6aThKOBI
TOJIOBH paju

BiiacHe IIpizBuine Im'sa I1o-6aTbKOBI
rOJIOBYIOYOTO Ha 3aciJaHHi
BignoBigasibHuUI 3a MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

Peectparop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIOBiZaJIbHUM 32 peecTpallilo HayKOBOIi

OisIIBHOCTI

I'ycaposa Ipuna OsekcaHzgpiBHa

I'ycaposa Ipuna OsekcaHzpiBHa

bopmesa 'anmna OsiekcaHzpiBHa

FOpuenko TetsHa AHaTosiiBHA

[Opuenko TersHa AHaTosiiBHA



