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Abstract: In the flametlet modeling, the accuracy of flamelet library has a significant impact on the predic-
tion precision of the turbulent combustion flow field. In order to study the effects of temperature variation of flame-
let library on supersonic flamelet modeling, the oxidizer temperature was added as a control parameter during the
flamelet library generation, and a lookup method to determine the oxidizer temperature from the local temperature
for any node in the flow field was proposed. Taken the DLR supersonic combustor as test case and kerosene as fu-
el, the flamelet library was generated under five different temperature levels, and the effects of temperature on
both the one—dimensional flamelet and two—dimensional turbulent reactive flow field were investigated. Results
show that the temperature variation has fairly remarkable effects on the temperature and species distributions in
one—dimensional flamelet database. Taking the temperature variation into account can help to improve the predic-
tion results of supersonic turbulent reactive flow field.
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Fig. 1 Typical results of one-dimensional flamelet library

under different temperatures
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Fig.3 Schematic of the DLR supersonic combustor
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Table 1 Inflow conditions of the supersonic combustor

Parameters Fuel Air
p/kPa 112 112
Ma 1.0 2.0
T/K 500 745
Yo, 0 0.233
Yy, 0 0.767
Ve om, 1 0
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Fig. 4 Velocity distributions at y=25mm on different grids
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Fig. 5 Comparison of temperature distributions
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Fig. 6 Comparison of heat release rate distributions
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Fig.7 Comparison of various species mass fraction distributions
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