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Modeling for Thermoacoustic Instability and Beating Pressure Amplification

in Hybrid Rocket Combustion
Wonjeong Hyun' and Changjin Lee?

Department of Aerospace Engineering, Konkuk University, Seoul, Republic of Korea

ABSTRACT

In a recent study, it was observed that the combustion gas entering the post chamber of a hybrid
rocket contains vortices with very small size and high frequency characteristics. In addition, it was
observed that small vortices collided with the nozzle wall to create a counter—flow, resulting in
additional combustion with ignition delay. This study investigated the physical relationship between
ignition delay induced by the counter—flow and the formation of beating pressure. To do this, a
newly modified model was proposed by including ignition delay in the existing energy Kkicked
oscillator model proposed by Culick. Numerical results show that the ignition delay is an important
factor in determining the occurrence of the combustion pressure beats through the periodic formation
of thermoacoustic coupling. In addition, when the ignition delay was reduced by increasing the post
chamber length, the phase difference between the energy kick and the pressure generation was
increased, the periodic pressure beats did not occur at all
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Fig. 2. LFI occurrence and beating pressure of
high pressure oscillation(400-500Hz)
a) L,=75mm, b) Z,=125mm
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Fig. 3. Sequential arrangement of combustion
images within one cycle Z,=75mm
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