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A Study on the Ignition and Combustion Characteristics
During the Transition from the Rocket Booster to Ramjet
Sustainer

Jaekun Yoon* -+ Hyungull Yoon** - Hyunyong Gil*'

ABSTRACT

The flow and combustion dynamics in the ignition and ramjet sustainer phase of an integrated
rocket-ramjet(IRR) engine are investigated. The physical model includes the entire engine
flowpath, from the freestream in front of the inlet to the exit of the exhaust nozzle. The flowfield
obtained from a rocket booster study is used as the initial condition for the present analysis, so
that the complete operation history of the engine can be obtained. The analysis for the primary
factor governing flame propagation during the ignition and the key mechanisms for driving and

sustaining the flow oscillations are performed.
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Fig. 1 Temperature field in the combustor
during ignition  transient
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Fig. 2 Temporal evolution of the Vorticity field in the
entire engine during ignition transient.
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Fig. 3 Frequency spectrum of pressure fluctuation at the

combustor.
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