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Flamelet Modeling for Combustion Processes
of Hybrid Rocket Engine
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ABSTRACT

Hybrid propulsion systems provide many advantages in terms of stable operation and safety.
However, classical hybrid rocket motors have lower fuel regression rate and combustion efficiency
compared to solid propellant rocket motor. Accordingly, the recent research efforts are focused on
the improvement of engine efficiency and regressionrate in the hybrid rocket engine. The present
study has numerically investigated the combustion processes and the flame structure in the hybrid
rocket engine. The turbulent combustion is represented by the flamelet model and Low Reynolds
number k-eturbulent model is employed to reduce the uncertainties for convective heat transfer
near solid fuel surface having strong blowing effect. Numerical results suggest that the present

approach is capable of realistically simulating the combustion characteristics of the hybrid rocket
engines.
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