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ABSTRACT

Hybrid rocket combustion displays low frequency instability(LFI, 10~30Hz) at a certain
condition. Vortex shedding in the post-chamber is suspected to cause the occurrence of
LFI. This study focused on the visualization of flow image using light emissions from high
temperature combustion gas. Results shows that combustion pressure oscillates at a
frequency of about 18 Hz, which is in phase with oscillations of light emission. Since LFI
is not a property of thermo-acoustic instability, this result suggested there exists a physical
coupling of pressure fluctuations with light emissions proportional to chemical reaction.
Also POD analysis shows that dominant symmetric spatial modes in the stable combustion
shift suddenly into asymmetric spatial pattern with the appearance of LFI. Especially, the
appearance of mode 3 is a typical change of flow dynamics in unstable combustion
representing a rotational fluid motions associated with vortex shedding.
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Fig. 5. Pressure curves for visualization at
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