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IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,
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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3pobka MeToJiB MaTEMAaTUYHOTO Ta €KCIIEPUMEHTAIBHOTO MOJIE/II0BAHHS ra30'HAaMIYHUX T€4ill ITPU HasIBHOCTI
(a3oBux i HepiBHOBarux QisMKO-xiMiYHMX IEPETBOPEHD Ta JOCIIP)KEHHS 3aKOHOMIPHOCTEN BUCOKOTEMIIEPATYPHUX

IIPOLIECIB.

Ha3zBa po6oTH aHTIJIilICbKOIO:

Development of methods of mathematical modeling and experimental simulation of gasdynamic flows in presence
of phase and non-equilibrium physico-chemical transformations and studies in lows of high-temperature
processes.

Pedepat ykpaiHCbKOIO:

O6'eKT DOCIIIKEHHS - BUCOKOTEMIIEPATYPHI TEPMOra30JMHAMIYHi IPOLECH B TEXHOJIOTIYHUX NPUCTPOsIX. Llinb
POOOTH - LOCIIKEHHS 3aKOHOMiIPHOCTEY KOHKPETHUX BUCOKOTEMIIepaTypHUX Tevill 3 ypaxyBaHHSIM (a30BUX i
(di3nKO-XiMiYHMX IIEPETBOPEHD. EXCIIepMMEHTaNIbHI JOCTIiIKEHHS BIUIMBY CYITyTHbOTO TIOBITPSIHOTO TMIOTOKY i
CKJIa[ly TIaJIbHOTO HA IIPOLIEC 3aMaIeHHs 3 BAKOPUCTAHHSIM PE3yJIbTaTiB YMCEJIBHOTO MOJIE€/IIOBAHHS.
3aCTOCOBYBAaHUI METO[, - PO3PAXyHKOBO-AHAIITUYHUN | €KCIIEPUMEHTAIbHUN. [IOCHIIKEHO BILJIMB MOJEIII
TypOYJIEHTHOCTI i TOpiHHS Ha 3aKOHOMIPHOCTI Teuii B KaHaJi 3 J03ByKOBUMU 30HaMU BEJIMKOI JOBXKUHU 3aJI€XKHO Bif
[IOYAaTKOBUX YMOB Ha BXO/li B KaHaJl 3 BUKOPUCTAHHSIM MaplIOBOTO aJIFTOPUTMY PO3PaxXyHKY METOLOM IJ1I00a/IbHUX
iTepawii1 o Tucky. [IpoBeneHo YMcCesnbHi JOCHIIKEHHS YMOB BUHUKHEHHS aBTOKOJIMBAHb Y KaHaJlaX [IPU HagBHOCTI
disuko-ximMiuHuX i Ha30BUX IepeTBOPEHb. BUsIBI€HO YMOBYU BUHUKHEHHS aBTOKOJIMBaHb, OOYMOBJIEHI ITi7IBE€IE€HHSIM
IOJATKOBOI Macy I HasIBHICTIO AUCIEPCHOI a3y, 110 Bunaproerbesi. CHopMyibOBAHO BUXIHI [aHi 17151 YUCETbHOTO
PO3PaxyHKy HECTAJIMX T€Yill Fa30HaCMYEHNX KOMIIOHEHTIB NaJIbHOTO B MariCTpassix >XUBJIEHHS PEAKTUBHUX
IBUTYHIB Masioi Tsru. [IpoBeeHo TecTyBaHHS MaTeMaTUYHOI MOJesli Ha PUKJIafi 6e31epepBHOro U iMITyJIbCHOTO
PeXHMIB POOOTH PO3pOOJIIOBAIbHOI cucTemMu Kepytouux aABuryHis PKH "Liukion-4". Po3po6seHo nporpamy
PO3paxyHKy ra3o4MHaMiYHUX IIPOLIECIB y KaMepi 3TOPSIHHS IBUTYHIB MaJIOi TATM B TPUBMMIPHIN IOCTaHOBL IIPH
024l KOMIIOHEHTIB MaJIbLHOTO Y BUIJIALI OKPEMUX CTPYMEHIB. [IpOBeIEHO TECTYBAaHHS IPOTPaAMHU LIJISIXOM
[IOPiBHSIHHS Pe3yJIbTaTiB PO3PaXyHKIB 3 BilOMUMU JiTepaTypHUMU AaHUMU. CTBOPEHO J1ab0OPaTOPHY YCTAaHOBKY [1JIS
€KCIIEPUMEHTAJILHOTO JOCJIiIPKEHHS BIUIMBY KOHCTPYKTUBHUX i PEXKMMHMX ITapaMETPiB Ha IIPOLIEC FOPiHHSA
ra3oBOro NajbHOro. [IpoBeeHO eKCIIEPUMEHTAIbHI NOCIiIP)KEHHS BIUIMBY OCHOBHUX KOHCTPYKTUBHUX i pEXKUMHUX
napaMeTpiB J1abopaTOpHOI yCTAaHOBKY Ha MIPOIIeC 3arajeHHs i ropiHHs ra3oBoi cymimi. MogudikoBaHo mporpamHe
3a0e3ne4yeHHs 1151 pO3PaxyHKy Tedii B KaHaJi [py 3ariajieHHi 1 TOpiHHI BYIJIeBOJIHEBOTO MaJiMBa B CyIIyTHbOMY
noBiTpssHOMY noTtoui. OTpyMMaHi pe3ysbTaTty 6yIyTh BUKOPUCTaHI IpU POPMYJIIOBAHHI 3aBIaHb [OCIiI>)KEHb Ha
OCTaHHbOMY €Tari po6oTu. O6J1aCTh 3aCTOCYBAHHS - Fa30AVHAMIUHI IPOLIECU B TEXHOJIOTIYHUX IPUCTPOSIX

€HepreTyKY, IBUTYHOOYIyBaHHS, aBiallilHO-KOCMIYHOI TEXHIKU

Pedepar aHr1iliCbKOIO:

The research objects are high-temperature thermal gas dynamic processes in technological devices. The goal of
the research is to study regularities of specific high-temperature flows considering phase and physical and
chemical transformations. Experimental investigations of the influence of an air-cocurrent flow and the propellant
composition on the ignition process by using the results of a numerical simulation. The calculated-analytical and
experimental method is used. The effects of the turbulence-combustion model on regularities of the flow through
the channel with subsonic high-extension zones are studied depending on initial intake conditions by using a
cruise-propulsion calculated algorithm with the method of global pressure iterations. Conditions of initiation of
self-exited oscillations through channels are numerically investigated with physical- chemical and phase
transformations. Conditions of initiation of self-excited oscillations resulted from a mass addition and the
presence of a vapour dispersion phase are revealed. Reference data for calculations of non-steady flows of gas-



filled propellant components in thruster supply lines are formulated. A mathematical model is tested by the
example of continuous and pulse operational modes of the developed system of the Cyclon-4 launch vehicle
control engines. A three-formulation program of calculations of gas dynamic processes in the thruster combustion
chamber is developed when propellant components are supplied in the form of separate jets. The program is
tested by comparing the calculated results with known data. A laboratory-scale plant for experimental
investigations of the effects of design and mode parameters on the combustion process of the gas propellant is
developed. The effects of basic design and regime parameters of the laboratory-scale plant on the ignition-
combustion process of a gas mixture are tested. Software for calculations the flow through channel, when a
hydrocarbon fuel is ignited and burned in an air-cocurrent flow, is improved. The obtained results will be used to
formulate the research problems at the last stage of the study. Applications: gas dynamic processes in
technological devices for power engineering, engine manufacturing, aerospace technology.
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