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Numerical Investigation of Nonpremixed Turbulent Flame
of Cracked Kerosene in a Model Scramjet Combustor
using Zonal Hybrid RANS/LES Method

Junsu Shin* - Hong-Gye Sung**'

ABSTRACT

This paper studies a nonpremixed turbulent flame in a model scramjet combustor using zonal
hybrid RANS/LES method. The numerical domain is divided into two region, RANS and LES region.
The interface between the two regions is treated with synthetic eddy method. A model scramjet
combustor experimented at German aerospace center is selected for the comparative study. The fuel
injection of cracked kerosene surrogate which is composed of ethylene and methane is considered.

Turbulent combustion of cracked kerosene surrogate is achieved using flamelet approach.
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Fig. 2. Temperature contour for hydrogen
reacting case; a) zonal hybrid RANS/
LES method, b) fully upwind method
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Fig. 4. Isosurface of Q-criterion colored by
temperature; a) hydrogen injection, b)

cracked kerosene surrogate injection
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Fig. 5. Time averaged temperature contour; a)

hydrogen injection, b) cracked kerosene
surrogate injection
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Fig. 6. Time averaged density gradient
magnitude; a) hydrogen injection, b)
cracked kerosene surrogate injection
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