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Numer ical analysis-of super sonic combustion-with
ker osene using two different chemical reaction models
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Northwestern Polytechnical University ,Xian 710072 ,China;
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Abstract> Numerica analyss of supersonic combustion with kerosene was carried out usng
two chemica reaction models. One is the one-step irreversble finite rate chemica reaction ,and the
other is the mixturefraction equilibrium chemica reaction modd combined with the discrete droplet
modd and probability dendty function at the same time to describe the interaction of turbulence and
combustion. Compared the numerica results with the experimental data validated the modds usedin
the numerical amulation. In the assumed computation conditions,compared with the irreversble fi-
nite rate chemical reaction mode ,the mixturefraction equilibrium chemica reaction modd combined
with other modd's can predict exactly kerosene spray combustion in the dua-mode supersonic conr
bustor. The integrated cavity flame holder , fud injector ,mixer and flame holder together can im-
prove mixing and combustion of the liquid kerosene and air mixture. The combustion &ficiency is 0.
880 6 measured at the combustor exit.
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subsonic combustion; supersonic combustion; numerical analyss
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Fig.1 Sketch of the dual-mode combustor
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Fig.2 Meshes used in the smulation

644
2
, 1 68
M Pa 1200 K 2 38
15 mm
30° ,
300 K,
500 K,
2, 5 860 (
)
3
1 68 MPa 1
200 K 2 38 0551
3 1 1
0.8 E# ~
s L
0'75’ o™ 1 ..... model 1
0.6 tLI.H' model2
o '
= 0.5;-
£ o4f
2|
% 03f
, ]
0.2 j
0.1F
0.0_lIL]\V!!]III||1IIV|I1
0.0 0.5 1.0 1.5 2.0
(FREEL / BEEEKE ) /m
3
Fig.3 Wall static pressure distributions
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Fig.4 Ci2Hx massfraction distributions predicted by two model's
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Fig.6 Static temperature contours predicted by two model s
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