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Numerical simulation of hydrocarbon gas combustion and
supersonic shear flow

WANG Hui, HOU Lingyun
(School of Aerospace, T singhua University, Beijing 100084, China)

Abstract: A turbulent combustion of-hy drocarbon fuel-rich gas with air two-dimensional
supersonic shear flow was numerically simulated. " NND_difference scheme of convection item
was used to capture ‘shock wave with high precision, while turbulent viscid coefficient was
calculated from 'B-L and Prandtl'mixed Tength models. To simulate nomrequilibrium combus-
tion, Arrhenius reaction dynamic fermula was used to confirm the chemical reaction rate.
The simulated wall pressure results are in agreemant with the experimental data. The wave
system suitablefor flame stabilization was also analyzed. The combustion state was evaluated
from the distribution of flow parameters and chemical components, providing a reference for

improvement and optimization of combustion cham ber.
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Fig. 1 Configuration sketch of higlr temperature fuet rich gas supersonic combustion chamber
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Table 1 Inlet parameters of high temperature fuel rich gas supersonic combustion chamber
1 2
/MPa 0.173 1 0.097 7 0.186 8 0.174 6
Ma 1. 25 2.09 1.24 2.07
/K 1771.9 491.9 1454. 1 930
/MPa 0.414 < 0.880 0.438 < 1. 390
2 > 1
C2Ha4 0.1059 0.000 0 0..090 7 0. 000 0
0, 0.0103 0.2330 0.057 8 0.233 0
CO, 0.1205 0.000 0 0.104 3 0. 000 O
H,O0 0.156 6 0-052 0 0.187 2 0.125 0
N, 0. 606 7 0-7150 0.560 0 0.642 0
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Fig. 11  Numerical and experimental values of

down walt pressure of condition two
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