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One-Dimensional Performance Calculation of Dual Mode Scramjet
Combustor Based on Flamelets and Jet Model
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Abstract: A one—dimensional analysis code coupled with the flamelets model was established to rapidly ob-
tain the parameter distribution in a dual-mode scramjet combustor. A jet model was used to acquire the three—di-
mensional distribution of the time averaged and fluctuating fuel mixture fraction, and time averaged equivalent
scalar dissipation rate in the combustor. The distribution of combustion species and heat release were obtained
through the flamelets model. The three dimensional information was added into the one—dimensional unsteady cal-
culation model by integrating the cross section area of the flow channel. The one—dimensional parameter distribu-
tion was obtained by solving the flow governing equations. Subsequently, several examples of verification show
that this method overcomes the adverse effect of the three—dimensional fuel jet, and can well predict the wall
pressure profiles in the combustor.
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Table 1 Expermental constants for jet mixing model

Constant Experimental range Simulation values
¢ 1.2~2.6" 2.4
€ 0.28~0.34"" 173
s 0.68~0.95"" 0.79
Ca 0.76"" 0.55
Cs 0.0084~0.0093" 0.009
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Table 2 Experimental conditions of Beihang University combustor

Total temperature/K Total pressure/kPa Static temperature/K Static pressure/kPa Velocity/(m/s)
Virtiated—air crossflow 1200 850 740.1 108 1045
Fuel jet 298 1658 266 923 332

Fig. 5 Distribution of mean mixture fraction along

combustor
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Table 3 Experimental conditions of Michigan University

combustor
Inlet Total Total Equivalence
Mach temperature/K pressure/kPa ratio
22 1370 590 0.26
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0.26 of Michigan University combustor
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