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Ykpainu

Kopg 3a €EIPIIOY: 00019270
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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

IpoLecCiB

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 NOCIIPKEHHS - ra30AMHAMI4Hi Teuil Ipy HasgBHOCTI (Pa30BUX MepexoLiB i HepiBHOBAruX (Pi3NKO-XiMIYHUX
nepeTBopeHs. Llinb poboTu - GopMyIIIOBaHHS palioHaIbHUX s peasnizauii Ha cyyacHux [IEOM mareMaTuyHuX
MoJeJsiell ra3oAMHaMiYHUX Teuill Ipy HassBHOCTI (pa30BUX NI€PEXOIiB i HepiBHOBArux PisnKo-xiMiYHUX [1€PETBOPEHD,
PO3pOOKa MPOrPaMHOTr0 3a0€3I1€UYEHHS i €JIEMEHTIB €KCIIEPUMEHTAIbHOTO YCTATKYBAaHHS i JOCIIiI>)KEHHS
3aKOHOMIPDHOCTEM BUCOKOTEMIIEPATYPHUX MPOLECiB. METOAM NOCIIIKEHHS - PO3PAaXyHKOBO-aHAIITUYHUY
exkcriepuMmeHTanbHUI. CHOpMYIbOBAaHO MaTEMATHUYHI MOZeJli, po3p06JIeHO PO3paxyHKOBI aJIrOPUTMU i TIporpaMHe
3a0e3ne4eHHs JJ1s1 pO3PaxyHKy ra3oiMHaMiuHUX Tevill y KaHalax i Tpybax pu HassBHOCTI (pa30oBUX i HEpiBHOBarux
¢isuko-ximMiuHUX nepeTBOpeHb. HaykoBa HOBU3HA OTPUMAHUX PE3YJIbTATiB CKIAA€ThCS B 3'5ICYBaHHI
PO3PpaxyHKOBUM IJISIXOM HOBUX 3aKOHOMIPHOCTE! ra30lMHAMIYHUX Tediil TPy HasBHOCTI (a30BUX I1€PEXOIB i
HepiBHOBAarux Qisnko-xiMidyHUX nepeTBopeHs. [IpoaHasnizoBaHO pe>XKUMU FOPiHHS BYTJIEBOJAHEBOTO CTPYMEHS B
KaHaIi 3aJIE>KHO Bif| [I0YaTKOBUX NTAPAMETPIB i [IOJIOKEHHS [IEPETUHY LITYYHOTO 3arajeHHs. 3'iCOBaHO OCHOBHI
0CO0OJIMBOCTI B3aeMOJii HaI3BYKOBOT'O TYpOYJIEHTHOTO HEPO3PAaXOBAHOTO CTPYMEHSI 3i CYMyTHIM JJO3BYKOBUM
IIOTOKOM Y KaHaJli, 110 3ByKy€eTbCsl. BUBUEHO 0COOIMBOCTI NpOLeCy eTOHALIMHOrO 3aIajleHHs TOplovyoi cyMilli B
3aMKHYTOMY KaHaJli IpY OJHOKPATHOMY BiIOMTTi i 6araTopasoBuX NEPEBIIOUTTSX yIAPHUX XBUJIb Bifl IOTO CTiHOK.
3'sCOBaHO OCHOBHI 3aKOHOMIPHOCTI BIIJIUBY MaCOBOi YaCTK/ BOJY Yy MOBITPSHOKAIEJIbHIN CyMillli, DO3IIOAiTIEHOTO
MigBeIEeHHS MAaCH i €eHeprii Ha NapameTpy aBTOKOJIMBAHb, SIKi BUHUKAIOTh y KaHaJIi IPYU BUTIKaHHI CyMmillli 3 EMHOCTI
yepes KaHaJl y CepeloBUIIE i3 33JaHUM TUCKOM. 3'COBaHO OCOOJIMBOCTI NepeXiHUX NPOLIeCiB [1py Tedii
ra30HaCUYEHUX PiIMH 3 FA30BUIINIEHHSIM B €JIEMEHTaX CKJIQQHUX PO3Taly)K€HUX TPyOONpoBinHUX cucteM. O61acThb
3aCTOCYBaHHS PE3yJbTATIB - ra304HAMIYHI [IPOLIECH B TEXHOJIOTIYHUX NIPUCTPOSIX aBialliiiHOI I KOCMIYHOI TEXHIKH,
€HepreTyKY, IBUTYHOOYIyBaHHS, XiMi4YHOI IPOMUCIIOBOCTI. [IporpamMu po3paxyHKy PiBHOBa)KHOI Teyii TpOAYKTiB
3TOPSIHHS NAJIMBA 3 IIOBITPSIM IIPU CTaPTi BUPOOY 3 MyCKOBOi TPy6H i pO3paxyHKy razouHaMiyHMX HaBaHTaXXEHb HA
[IyCKOBi YCTAaHOBKY IIPY 3allyCKY HaJ, HUMU HaI3BYKOBUX COILI BUKOPUCTOBYIOThCA B II1 "Kb "[liBnenHe" y

IIPOEKTHUX PO3PaxyHKax 3allyCKYy JITaJbHUX anaparis [J1s Pi3HUX CTapTOBUX NPUCTPOIB.

Pedepar aHr1iliCbKOIO:

The research objects are gasdynamic flows in presence of phase transition and non-equilibrium physico-chemical
transformations. The research goal is mathematical models formulation of gasdynamic flows in presence of phase
transition and non-equilibrium physico-chemical transformations what are reasonable for installation on up-to-
date PC, engineering of software and pieces of experimental equipment and studies of laws of high-temperature
processes. The research methods are calculated-analytical and experimental. Mathematical models are built,
calculating algorithms and software for calculations of gas dynamic flows through channels and tubes in occurring
phase and non-equilibrium physical and chemical transformations are developed. Scientific novelty of the results
obtained is to reveal new regularities of gas dynamic flows using computations in occurring phase transitions and
non-equilibrium physical and chemical transformations. Conditions of combustion of a hydrocarbon jet through
channel depending on the initial parameters and the position of the cross-section of an artificial ignition are



analyzed. Principal specific features of interaction between a supersonic turbulent off-design jet and a cocurrent
subsonic flow through convergent channel are presented. Specific features of the denotation ignition of
combustible mixtures through closed channel with a single reflection and multiple overreflections of shock waves
from its walls are studied. The basic regularities of the influence of the mass fraction of water in an air-drop
mixture, a distributed supply of mass and power on the self-oscillation parameters occurring through channel with
the mixture efflux from reservoir through channel in medium with a given pressure are examined. The specific
features of transition processes of the gas-filling fluids flows with gas releasing in elements of complicated
manifold systems are studied. Applications: gas dynamic processes in technological equipment for aircraft and
space technologies, power engineering, engine manufacturing, chemical industry. Programs for calculating of an
air equilibrium flows of propellant combustion products in launching the product from the launching tube and gas
dynamic loads on launchers, when supersonic nozzles are launched over them, are used at Yuzhnoye State Design
Bureau for design calculations of spacecraft launching for various starting devices.

Impexc YIK: 532;533;536;538.9, 533.6.011:533.27:532.526

Koau TemaTHYHHUX PYOpPHK: 29.17
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII yKpaiHCBKOIO: MeTo/j1 MAaTEMATUYHOTO i €KCIIEPMMEHTAIBHOTO MOJIEJIIOBAHHS a30AMHAMIYHMX

TeYill IpY HasIBHOCTI ()a30BUX i HEPIBHOBArux isMKo-xiMiYHUX IEPETBOPEHD.

Ha3zpa HTII anrsiiicbKo10: Methods of mathematical modeling and experimental simulation of gasdynamic

flows in presence of phase and non-equilibrium physico-chemical transformations.
HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTpumaHi pe3yJIbTaTH:

l'asy3b 3aCTOCYBaHHS:

PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: Pospo6ieno MmeTony po3s'si3aHHs 3aa4 ra30{MHAMIKM TeYiil y KaHa/lax i Tpy6ax npu HasIBHOCTI
(pa30BUX NIEPexO/IiB i HEPIBHOBArux (PisnKo-xiMiYHUX IEPETBOPEHD, SIKi 6a3YIOTbCSI HA BUKOPUCTAHHI PalliOHAJIbHUX
KOMIUIEKCHUX MAaTEMATUYHUX MOJEJIEN Ta EKOHOMIYHUX PO3PAXyHKOBUX aIrOpUTMiB. CTBOPEHO IIPOrpaMHe
3a0e3ne4yeHHs Jj1s1 pO3PaxyHKiB BUCOKOTEMIIEPaTypPHUX MpoLieciB. PO3paxyHKOBUM LIJISIXOM 3'SICOBaHi HOBI
3aKOHOMIPHOCTI ra30[jJHaMiyHUX T€4ill IPX HAsIBHOCTI (pa30BUX N1€PEXO/iB i HepiBHOBAarux QisuKo-xiMiyHMX

[IEPETBOPEHD.
CouiasibHO-eKOHOMIYHA cipsimoBaHicTh HTII:
Bnius HTII Ha moBKiJj1s:
BrnpoBaaykenHss HTII: Bnposamxeno
ITpakTnyHa peasnisanis HTII
IToyaTok eramy: rpygens 2008 poky
3aKiHYeHHs eTamy:
Crno>kuBavi mpoAyKuii: [IT1 "KB "[lisgenue”
IlepcrieKTHBHI PUHKH: NiIIpMEMCTBA PAKETHO-KOCMIYHOI Ta aBialiiiHoi rasysi
XapakTep cniBpOOIiTHHIITBA 3 iIHBECTOPOM
IToTpiOHUI 06CAT iHBECTHILLiH, THC. TPH.:
IIpagBa, 10 HaAAIOTHCS iIHBECTOPY MicJIsA 3aBEPIIEHHS POOGOTH:
HasaBHicTb Oi3Hec-IJIaHY:
TexHiKO-€eKOHOMiYHE OOrpyHTYBaHHSI.
IToTeHUiaILHUM 00CAT IIPOJAAKY, THUC. TPH.:
OuiKkyBaHHI TepMiH OKYIHOCTi (POKiB):

HopaTrkoBa iHdopmamist:
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Tumomienko B.M. BausgHue razoHachleHHOCTY JKUIKOCTU Ha HEYCTAHOBUBILMECH [IPOLIECCH] TEYEHNS B
TpyOOIIpoBoaHbIX cucTemax,/ B.M. TumomeHko, F0.B. Kueimenko // TexHuueckas mexaHuka. - 2010. - N2 4. - C.
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