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Effects of Swil number and Pressure on Flame Structure of

Supercritical Kerosene Propellant Subscale Injector

Sangwoon Park”, Taehoon Kim’, Yongmo Kim'
ABSTRACT

This study has been mainly motivated to numerically model the supercritical mixing
and combustion processes encountered in the liquid propellant rocket engines. In the
present approach, turbulence is represented by the standard k-e model. To account for
the real fluid effects, the propellant mixture properties are calculated by using
generalized cubic equation of state. In order to realistically represent the
turbulence-chemistry interaction in the turbulent nonpremixed flames, the flamelet
approach based on the real fluid flamelet library has been adopted. Based on numerical
results, the detailed discussions are made for the effects of swirl on flame structure of
supercritical kerosene liquid propellant combustion.

Key Words : Supercritical combustion, Flamelet model, Real fluid effect, Generalized
cubic equation of state, Kerosene Swirling flame
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Fig. 1 Contours of temperature field in the
non-swirling and swirling(5,=3.0) flame field
of the subscale RD-170 engine with 19
injectors

chamber
the constant oxidizer

Fig. 2 CEffects of
temperature field in
injection  velocity  condition

200bar(middle) and 150bar(bottom)

pressure on

250bar (top),
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