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Numerical Analysis on the Mode Transition of Integrated
Rocket-Ramjet and Unstable Combusting Flow-Field

Hyun Ko* - Byung-Hoon Park** - Woong-Sup Yoon™*

ABSTRACT

A numerical analysis is performed using two dimensional axisymmetric RANS (Reynolds
Averaged Navier-Stokes) equations system on the transition sequence of the Integrated Rocket
Ramjet and the unsteady reacting flow-field in a ramjet combustor during unstable combustion.
The mode transition of an axisymmetric ramjet is numerically simulated starting from the initial
condition of the boost end phase of the entire ramjet. The unsteady reacting flow-field within
combustor is computed for varying injection area. In calculation results of the transition, the
terminal normal shock is occurred at the downstream of diffuser throat section and no notable
combustor pressure oscillation is observed after certain time of the inlet port cover open. For the
case of a small injection area at the same equivalence ratio, periodic pressure oscillation in the
combustor leads to the terminal shock expulsion from the inlet and hence the buzz instability

occurred.

Key Words: Integrated Rocket-Ramjet, Transition, Longitudinal Combustion Instability, Buzz,
Unsteady Calculation, Vortex Shedding
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