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Abstract: Reynolds—averaged—Navier—Stokes (RANS) simulations of the scramjet of the German Aero-
space Center (DLR) has been performed to investigate the validity of revised flamelet/progress variable turbu-
lent combustion model. Both three dimensional non-reacting and reacting flows have been investigated using den-
sity based solver of open CFD software, OpenFoam. The adaptive mesh refinement technique was used in the
present simulations. In the reacting flow, pressure correction coefficient for the source term of reaction progress
variable was introduced by analyzing laminar flamelet thermo—chemistry table under different pressure. The value
of the pressure correction coefficient is suggested to be 2.2. The numerical results for pressure, wave distribu-
tion and velocity in non-reacting flow as well as for wave distribution, velocity and temperature in reacting flow
are in good agreement with experimental data. It shows that the revised chemistry model can be used to predict
the supersonic turbulent non—premixed combustion. The sensitivity analysis shows that the turbulent Schmidt
number has significant influences on the flame structure. When turbulent Schmidt number is set to 0.7, the re-
sults agree reasonably well with the experiments.
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Fig.2 Value of the ®, versus the mixture fraction for

different values of the pressure
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contours of density gradient for non-reacting flow
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