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Pedepar:

1. O6'exT - KOMOIHOBaHI pakeTHi ABUTYHU 3 iHTEIPOBaHOIO B KaMepy 3rOPSHHS CUCTEMOIO goCTayaHHs nanusa. Meta
- po3pobKa HayKOBUX OCHOB IIPOEKTYBAHHSI KOMOIHOBaHMX PaKeTHUX JBUTYHIB 3 iHTEIPOBAHOI CUCTEMOIO
[IOCTa4YaHHS MaJIMBa B KAMepy 3TOPSHHS 3 IOPUCTUMU €JIEMEHTAMMU, JOCIiIP)KEHHS OCHOBHUX 3aKOHOMipHOCTE
BHYTPIITHbOKaMEPHUX MIPOLIECIB 10 MPOTIKAIOTh, BUBHAYEHHS MEXaHi3MiB BIUIMBY Ha HUX, 30KPEMA IVIABHUM,
IJIMOOKUM [IPOCEJIIOBAaHHSM, MIOIIYKY UJISXIB MiBUIIEHHS iX TATH, JaJlbHOCTI BUKOPHCTAHHS anapariB, 3MEHIIEHHS
BapPTOCTi BUKOPUCTAHHS anapary, 3a AOIOMOIOK METOMiB MaTeMaTUYHOro 1 (pi3nYHOr0 MOJIE/I0BaHHS, 3aCHOBAHi
Ha QyHIAMEHTAJIbHUX 3aKOHaX rilpoMexaHiku, Teopii moibHOCTI Ta MaaHyBaHHS (i3NYHOr0 €KCIIEPUMEHTY, 3

BHUKOPHCTaHHSM 3arajIbHOIPUMHITUX METO/iB 00POOKY pe3ysIbTaTiB BUMIPIB, IOPIBHSJIBHOIO aHAJIi3y pe3ysbTaTiB



MaTeMaTU4YHOTO MOZEJIOBAHHS 3 pe3yJIbTaTaMU HaTYPHUX €KCIIEPUMEHTIB i JoCIiIpKeHb KOMOIHOBAaHMX PAKETHUX
IBUTYHIB i arperaTiB CUCTEM ITOCTaYaHHS KOMIIOHEHTIB NannBa. HaykoBa HOBU3HA, Ta HANICYTTEBIIlli PE3yJIbTaTH.
Brniepiie copmysiboBaHa Ta BUpilleHa MpobsiemMa [0 CTBOPEHHIO HAyKOBUX OCHOB ITPOEKTYBaHHSI KOMGIHOBaHOTO
PaKEeTHOrO ABUTYHA 3 iHTEIPOBAHOIO B KAMEPY 3TOPSHHS CUCTEMOIO ITOCTAa4YaHHsI KOMIIOHEHTIB 1aJIMBa HA OCHOBI
[IOPUCTHX Kijlelp, 3 MOXJINBICTIO MIJIABHOTO IIIMOOKOTO IPOCEIIIOBAHHS I10 TSI3i, SIK €AMHOI PYHKI[iOHATBHOI
CTpYKTypu. Po3pobiieHi cxemu i MeTog, IpocesioBaHHs paKeTHOI CTyIlleHi KOMOGiHOBaHOTO PakKeTHOTO IBUTYHA, SKi
IO3BOJIIOTH 3[iICHIOBATH IIMOOKe, IJIaBHE IPOCEJIIOBAHHS I10 Ts13i. BCTaHOBJIEHO BIJIMB IOPUCTOCTI IIOPUCTUX
KiJIellb Y CKJIaZli Hacocy, Ha IIIMOMHY OPOCEIOBAHHS KAMEPU 3rOPSIHHS [IBUTYHA, Ta BEJIMUYMHY 30HU 3PUBY
MoCTavyaHHA. JJoBeI€HO NOLiNBbHICTh BUKOPUCTAHHS NTapaMeTPy CTIMKOCTI 1714 OLiHKM CTiliKOTO MOCTaYaHHS
KOMIIOHEHTIB [TJINBa B KAMEPY 3 IPOTUTUCKOM CHCTEMOIO II0OCTA4YaHHS, SIKA IHTErpOBaHA B KAMEPY 3TOPSHHS
KOMOIHOBAHOTO PaKe€THOrO ABUTYHA, CHOPMYJIbOBAHMI HOT0 QiznyHMil 3MiCT. BUBHaY€HO MeXi IOBHOTO
BUIIAPOBYBAaHHS BOJY Y BUCOKOIIBUIKiICHAX. BUCOKOTEMIIEPATYPHUX ITIOTOKAX, & TAKO>K BCTAHOBJIEHA 3aJI€3KHICTB,
1110 [103BOJIS€ BU3HAYUTH ii pallioHaJIbHY BUTPATy, B KOMOIHOBaHMX PaKeTHUX IBUTYHIB 1715 allapaTiB BOGHOTO
BHMKOPHUCTaHHs. EKCliepMMeHTanbHO BU3HaYeHi MiHiMasIbHi 3Hau€HHs abCOIOTHOI IIBUIKOCTI i Iepenany
CTaTUYHOTO TUCKY Ia30BOTO [IOTOKY /JI1 YMOB [TOBHOT'O BUIIAPOBYBAaHHS PiIMHY B HbOMY. Briepiie oTpumani
XapaKTePUCTUKY Tipopearyodux pifuHHYX i TBEPAUX [1aJIUB B 3aJI€5KHOCTI Bif, KoedillieHTa CIiBBiIHOLIEHHS
KOMIIOHEHTIB [IaJIMBA, SKi CTBOPIOIOTh HAYKOBO-TEXHIYHY OCHOBY IIPOEKTYBaHHS KOMOIHOBaHUX PaKETHUX JABUTYHIB
3 iHTErpPOBAHOIO B KaMepy 3rOPSIHHS CUCTEMOIO ITOCTAa4aHHsI KOMIIOHEHTIB NajnBa. EKClieprMeHTaIbHO
BCTAHOBJIEHO 3B'SI30K Bi6paliiii Koprycy TypO0OHaCOCHOTO arperary i myJbCcaliil TUCKY Ha BUXO/i 3 POG0YNX KOJIiC
CUCTEMU NOCTAYaHHS KOMIIOHEHTIB MajInBa 3 JIOIIATKOBOIO YaCTOTOIO Ta ii rapMoHikamu. JJoBeeHo, 1110
BHMKOPHMCTaHHS B pOO0OUMX KOJIECAX HACOCIB Ha BUXOJi MOPUCTHX Kijlelb, IPU3BOLUTS [0 3HIDKEHHS Bibpalii
KOPITyCY i myJibcauil TUCKYy. BUKOpUCTaHHS IIOPUCTUX €JIEMEHTIB Y pafiiaJIbHUX NIUHAMIYHUX YIIIJIbBHEHHSX
TypOOHACOCHMX arperariB [IOCTa4YaHHS KOMIIOHEHTIB [1aJIMBa J03BOJISIE [IOBHICTIO YCYHYTH BUTIKaHHS PifHU Ha
PO3PaxyHKOBOMY PE>XXHUMi. BUKOpUCTaHHS IOPUCTUX €JIEMEHTIB Ha nepudepii HacociB cucTeM NocTavyaHHs
KOMIIOHEHTIB ITayinBa A03Bonio nigsummty KK i Hamip HacociB. OTprMaHi 3ay1e5KHOCTI Macy OCHOBHUX
€JIEMEHTIB KOMOIHOBaHUX PAKE€THUX JIBUTYHIB 3 iHTETPOBAHOIO B KAMEPY 3rOPSIHHS CUCTEMOIO TIOCTAYaHHS
KOMIIOHEHTIB [TaJINBA Bifl CXEMU ABUTYHA aKTUBHOTO CTYIIE€HS, TUCKY B KaM€Pi 3TOPSIHHS 1 OTO TATH, 110 J03BOJISIE
Ha eTalli ecKi3HOro IpOeKTYBaHHS YTOUHUTHU i IPUCKOPUTH NPOLIEC Y3TOIKEHHS [IapaMeTpiB JliTaJbHOTO anapary i
IBUTyYHA. MaTepianu nuceprauii BUKopucTati Ha nignpueMcrsax: AT "MOTOP CIY" - pe3yzabTaTi BOCHIIKEHDb
MIOPUCTUX TU LIITKOBUX ylIinbHEHb. TOB "OH-CTEUT” - KOHCTPYKIIisl BUTIApOBYBaya PilHY, Ta y460BOMY NPOLECi
JHINIpOBCBHKOr0 HalLliOHAJILHOTO YHiBepcuTeTy, imeHi Osecs ['oHvapa. ['any3i BUKOpUCTaHHS - aBialjifiHa Ta paKeTHO-

KOCMiYHa TEXHiKa,TeNJI0€HEePreTUKa.

2. The object - Combined rocket engines with integrated in the combustion chamber fuel supply system. The
purpose is to develop the scientific bases for the design of combined rocket engines with an integrated in the
combustion chamber a fuel supply system with porous elements, to study the basic laws of the intracellular
processes occurring, to determine the mechanisms of influence on them, including smooth, deep throttling,
finding ways to increase their thrust, reducing the cost of using the apparatus, using mathematical and physical
modeling methods, based on the fundamental laws of hydromechanics and the theory of similarity and physical
planning of the experiment, using conventional methods of processing the results of measurements, comparative
analysis of results of mathematical modeling results of field experiments and research combined rocket engines
and components supply units of fuel. Scientific novelty, and the most significant results. For the first time, the
problem of creating the scientific basis for the design of a combined rocket engine with integrated into the
combustion chamber of a system of supply of fuel components based on porous rings, with the possibility of
smooth deep throttling along the thrust, as a single functional structure, was formulated and solved. Schemes and
method of throttling of a rocket stage of the combined rocket engine which will allow to carry out deep, smooth
throttling on draft are developed. The effect of porosity of the porous rings in the composition of the pump, the
depth of throttling of he combustion chamber of the engine, and the magnitude of the supply breakdown zone
were etermined. The expediency of using the stability parameter for the estimation of the steady supply of fuel



components in the chamber with the backpressure of the supply system, which is integrated into the combustion
chamber of the combined rocket engines, formulated its physical content. The limits of complete evaporation of
water in high-speed, high-temperature streams are determined, as well as the dependence that allows to
determine its rational consumption in combined rocket motors for water use apparatus. The minimum values of
absolute velocity and static gas pressure drop for the conditions of complete evaporation of the liquid in it have
been experimentally determined. For the first time, the characteristics of hydro-responsive liquid and solid fuels
were obtained, depending on the ratio of the fuel components ratio, which create the scientific and technical basis
for the design of combined rocket engines with a fuel system integrated into the combustion chamber. The
vibrations of the turbine pump body vibration and pressure pulsations at the outlet of the impellers of the fuel
components delivery system with the blade frequency and its harmonics were experimentally established. It is
proved that the use of pumps at the outlet of the porous rings in the impellers of the pump leads to a decrease in
the vibrations of the housing and pressure pulsations. The use of porous elements in the radial dynamic seals of
the turbo pump units for the supply of fuel components makes it possible to completely eliminate the leakage of
the fluid in the calculation mode. The use of porous elements on the periphery of the pump components of the fuel
components supply systems has increased the efficiency and pressure of the pumps. The dependences of the mass
of the main elements of the combined rocket engines with integrated into the combustion chamber of the system
of supply of fuel components from the scheme of the active stage, the pressure in the combustion chamber and its
thrust, which allows to clarify and accelerate the process of harmonization of the parameters of the flying. The
materials of the dissertation were used at the enterprises: JSC "MOTOR SICH" - the result of studies of porous
brush seals, JSC "ON-STATE" - design of a liquid evaporator, and in the educational process of the Oles Honchar
Dnipro National University. The areas of use are aviation and space technology and thermal power.
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