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Development of Real-Fluid based Flamelet Modeling for
Liquid Rocket Injector

Seong-Ku Kim* - Hwan-Seok Choi** -+ Tae-Seon Park***

ABSTRACT

Liquid rocket injectors play crucial roles on propulsive performance, combustion stability, and heat
transfer characteristics. Nevertheless, their developments have mainly relied on empirical methods and
expensive hot-firing tests due to lack of fundamental understanding of high pressure combustion
phenomena in the near-injector regions. The present study was motivated by recent efforts to develop
reliable modeling of liquid rocket combustion. The turbulent combustion model based on the flamelet
concept has been extended to take into account real-fluid behaviors occurred at supercritical pressures,
and validated against measurements for a cryogenic nitrogen injection, a non-premixed turbulent jet

flame at atmospheric pressure, and a LOx/GH, coaxial shear injector at a supercritical pressure.
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Fig. 7 Predicted distributions of temperature and OH
radical for LOx/GH, coaxial shear injector
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