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MoBga guceprariii:
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Tema gucepranii:
1. UncesnbHe MOZEJIIOBAaHHS CTPYMEHEBUX TeYill B'SI3KOro 6araTOKOMIIOHEHTHOTO XiMiYHO-pearyloyoro razy

2. Numerical simulation of jet flows of viscous multicomponent chemically reacting gas

Pedepar:

1. O6'eKT mocCHimKeHHs - pyx TypOyJIeHTHOi XiMiUHO-pearyio4yoi 6araTOKOMIIOHEHTHOI ra30Boi CyMillli B KaHAaX i
CTpyMeHsIX. MeTa JoClikKeHHs - po3po0Ka pallioHaIbHUX aJTOPUTMIB OII€paTHBHOIO PO3PaxXyHKY CTallioHapHUX
CTPYMEHEBUX TYpPOYJIEHTHUX HEPIBHOBXKHUX TEUill Ta 3'sICYBaHHS XapakKTEPHUX OCOOIMBOCTEN 3allayIlOBaHHS Ta
rOpiHHS BYIJIEBOJHEBUX NaJIMB y JO3BYKOBHUX i HATI3BYKOBUX CTPYMEHSX HA OCHOBI CIIPOIIEHUX piBHSIHb HaB'e-
Crokca - cTalliOHapHUX PiBHSIHb "By3bKOTO KaHamy" i "B'SI3KOTO Mapy" C BUKOPUCTAHHSIM €KOHOMIYHMX MapIIOBUX
MeTO[iB. MeTom, NOCiIKeHHs - YACeJIbHE MOJIEJIIOBaHHS TypOYJIEHTHUX HEPiBHOBa)KHUX TeYiil Ha OCHOBI
CIIpOILEHUX piBHAHb HaB'e-CTOKCa 3 BUKOPMCTAaHHSM MapLIOBUX METO/IB. B po60Ti po3p06s1€HO HAYKOBO-
MEeTOJIYHe 3a06e3NedeHHs], IKe JO3BOJISIE IPOBOAUTH IOCIIIKEHHS! Ta aHaJli3 3aKOHOMiPHOCTE, 110 TpUTaMaHHi

IIpoliecam 3aralloBaHHs i FOPiHHS ra30ofibHNUX BYTJIeBOJAHEBUX CTPYMEHIB y OBITPi i MOXKe OYTU KOPUCHUM J1JISI



NOTIMOJIEHHSI 3HAHb 100 BUCOKOTEMIIEPATYPHUX HEPIBHOBKHUX NIPOLIECIB MEXaHIKU CYLiIJIBHOTO CepeOBUIIA.
[IpakTH4HEe 3HaYEHHSI OTPMMAHUX PE3YJbTATIB [IOJISITA€ B TOMY, 10 PO3PO6JI€HE HAYKOBO-METOANYHE 3a0€3I1€4E€HHS
Ta BUSIBJIEHI B pOOOTi 0COOJINBOCTI HEPIBHOBXKHUX TEUill MOXYTh OYTH BUKOPUCTAHI /1J151 3BMEHIIEHHS KiJIbKOCTi
€KCIIEPMMEHTAJIBHUX JIOCTIiI)KEeHb, iHTepIIpeTallii pe3yJbTaTiB €KCIIEPUMEHTIB, BUOOPY ITOYATKOBUX MTapaMeTpiB Ha
eTarni po3poOKy, BIIPOBA/IKEHHS Ta ONTUMi3allii pi3HUX TEXHIYHMX IPUCTPOIB Y MAIMHOOYIyBaHHi Ta y
TEXHOJIOTIYHUX Ipolecax XiMiyHOi ab0 MeTasyprifiHoi MpOMUCIJIOBOCTI, B aBiallillHO-KOCMIiYHil TexHilli, npu
PO3po0Lii KaMep 3ropsiHHS IPSIMOTOYHUX MIOBITPSIHO-PEAaKTUBHUX ABUTYHIB ToLO. HaykoBa HOBU3HA. Po3po6eHo
paLioHaJIbHI aJIFTOPUTMU BU3HAYEHHS MTO3J0BKHbLOTO IPaflieHTa TUCKY Ta ACUMIITOTUYHOI TPAHUL CTPYMEHH, SKi
D03BOJIIOTh 3MEHIIMTH 00YMCIIIOBAJIbHI BUTPATH IIPU MOJIE/IIOBAaHHI CTPYMEHEBUX HEPIBHOBAKHUX Tevill y paMKax
MogeJieil "By3bKOro KaHaiy" i "B'a3koro mapy". O6paHo Moesb TypOyJIeHTHOCTI i paljioHalbHy KiHETUYHY MOZEJIb
TOpPiHHS BYIJIEBOJHEBOrO NAJIMBA, M0 JO3BOJISIOTh IPOBOJUTH YUCEJIbHI OCIII)KEHHS] CTPYMEHEBUX TypOYJI€HTHUX
Tedill XIMIYHO-pearyoyux ra3oBrx CyMiliei. BUsABI€HO BaKJIMBI 3aKOHOMIPDHOCTI 3amaloBaHHs Ta TOPiHHA
MaJINBHOTO CTPYMEHA y CYIIYTHbOMY IOTOL SIK IIPYU IO3BYKOBOMY TaK i IpU HaI3ByKOBOMY T'OPiHHi Ta
copMyIbOBAHO ITPOINO3ULLii 1151 BUOOPY pallioHAJIbHUX [TapaMeTpiB HEPiBHOBA)KHOI ra30B0i Teuii, 110 MOKpaIlyloTh
IIPOLIECH 3MilllyBaHHS, 3aMIaJII0BAHHS Ta BUTOPSIHHS NAJIBHOTO. ['aly3b 3aCTOCYBaHHS: TEPMOra3oliHaMivyHi mpouecu

B KaHaJIaX, CTPYMEHSIX i ra30lMHaMiYHUX TPaKTaX MPSIMOTOYHUX ITOBITPSIHO-PEAKTUBHUX JIBUTYHIB.

2. The research subject is the motion of a turbulent chemically reacting multicomponent gas mixture through
channels and jets. The objective is to develop rational algorithms of the operating computation of stationary jet
turbulent non-equilibrium flows, to carry out numerical studies and determine special features of ignition and
combustion of hydrocarbon fuels into subsonic and supersonic jets, based on simplified Navier-Stokes models of
stationary equations of a narrow channel and viscous layer by the use of effective marshing methods. The research
method is a numerical simulation of turbulent non-equilibrium flows, based on simplified Navier-Stokes equations,
by the use of marshing methods. The study developed the scientific and methodic support for analyzing the
regularities associated with processes of ignition and combustion of gas hydrocarbon jets in air and can be used
for enhanced knowlidge about high-temperature non-equilibrium processes of continuum mechanics. Practical
importance of the results obtained. The scientific and methodic support provided and special features revealed of
non-equilibrium flows can be used to reduce the quantity of experimantal investigations, to interpret the
experimental results, to choose initial parameters and optimize various technical devices for machine-building and
technological processes for chemical and metallurgical industries, aerospace technology, to develop combustion
chambers of ramjet engines, etc. Research novelty. Rational algorithms for determining the longitudinal pressure
gradient and the asymptotic jet boundary allowing a reduction of computations for modelling non-equilibrium jet
flows in the frame of the narrow channel and the viscous layer are developed. A model of turbulence and a rational
kinetic model of combustion of hydrocarbon fuels are selected for numerical studies of turbulent jet flows of
chemically reacting gas mixtures. Important regularities of ignition and combustion of a fuel jet in a cocurrent flow
are determined for both subsonic and supersonic combustion. Proposals for selecting rational parameters of a
non-equilibrium jet gas flow, improving processes of mixing, ignition and propellant burn-out are formulated.
Applications: thermal gasdynamic processes through channels, jets and gasdynamic passages of ramjet engines.
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