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The scramjet (supersonic combustion ramjet) engine is conceptually
a ramjet in which the compressed air flow from the inlet is kept
supersonic throughout the whole flowpath. These engines are designed
for air-breathing propulsion of vehicles at high Mach number values
(above 5 or 6) where practical ramjet engines feature lower performance,
especially in term of specific impulse. The corresponding conditions
concern several fields of application including civil transport, space
launchers or missiles. In comparison with experimental investigations,
which remain very challenging to conduct in such flow conditions,
computational fluid dynamics (CFD) offers an attractive alternative
and nonetheless complementary tool for the study of such high-speed
turbulent reactive flows.

The challenges to model high speed combustion in the frame of
RANS (the Reynolds-averaged Navier—Stokes equations) and LES
(Large Eddy Simulation) approaches are summarized. The state of
the art of CFD capabilities for predicting supersonic combustion is
presented. The models available to account for turbulence-chemistry
interactions (TCI) are critically described (flamelet model (FM),
linear eddy mixing model (LEM), eddy dissipation concept (EDC),
partially stirred reactor (PaSR) and extended (transported) PaSR
models, probability density function (PDF) approach (transported
and assumed PDF)). The review shows that the description of
combustion in high-speed turbulent flows where turbulent mixing,
compressibility effects and chemical kinetics processes are competing
still remains a challenging issue for numerical simulations. The review
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provides also short description and references to experimental databases
that can be used for the validation, improvements and development
of phenomenological TCI models for RANS, subgrid scale models for
LES, and reduced-kinetics models.
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B Bume psamos mo coberBennbiM yuariuaM Pamas—Ilankosmaa
(OIHOPO/IHBIM DEIIEHUSIM) CTPOATCS TOYHbIE DEIeHUs KPAEBBIX 3a-
Jlad TEOPUHU YIPYIOCTH W TEOPUU M3rnba TOHKHMX IPSMOYTOJbHBIX
mwiactud. Pyukiun Pajgns—IlankoBuda TOYHO YIOBJIETBOPSIIOT HY-
JIEBBIM TPDAHUYHBIM yCJIOBUASIM Ha JIBYX IMPOTHUBOIIOJIOXKHBIX CTOPOHAX
IPSAMOYTOJIbHUKA. YIOBJIETBOPsid TPAHUIHBIM YCJIOBUSM Ha €r0 TOD-
1[aX, IPUXOIUM K IIPODJIEMe PA3JIOKEHNS 3aJAHHDBIX 3/1€Ch TDAHNIHBIX
dyukuuit B psaipl o cucremam dyuruuii Pajis—Ilankosuua (Gurap-
MOHHMYECKasi Tpobiema).

Oyukimu Pasisi—IlankoBnya KOMILIEKCHO3HAYHBI U HE 00pasy-
0T Oasmca Ha OTpe3Ke — TOpIax MpsMOyroJbHuka. llosTtomy Haii-
TH Hen3BeCTHble KOI(PDUIMEHTH PAa3JI0KEHMIl 110 HUM, OCHOBBIBA-
sICb HA KJIACCUYECKMX IIPEJICTaBJIEHUsIX Teopuu Oas3uca QyHKIHIA,
HEBO3MOXKHO. VX HY>KHO PacCMaTpPUBAThL KaK IIPUMED IIPEICTABIISIIO-
XX CUCTEM YKCIOHEHT ¢ KOMILIEKCHbIMU noka3aressivu (A.D. Jleon-
theB, F0.®. KopobeilHuK) 1 ¢ BBIPOKJIEHHON B OTPE30K 0O0JIaCTHIO
anajmuranoctr. OCHOBBIBasiCh Ha MpeobpasoBannu Bopesst B Kitac-
ce KBa3UIEJbIX (DYHKINN SKCIOHEHITUAJIBLHOTO THUIA, K (DYHKIIUIM
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