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The Patterns of Streamwise Vortex on the Fuel Surface
in Hybrid Rocket Combustion

Kyung-Hoon Shin* - Kyung Su Park** - Khin Oo Mon** - Changjin Lee**'

ABSTRACT

A series of hybrid rocket combustion experiments were carried out with PMMA/GOx changing
diameter and length of the disk installed at pre-chamber. The disk can generate vortex shedding
flow and change flow conditions prior to entering the fuel grain which could also alter the
combustion characteristics and pressure oscillations. Isolated dimple-like surface roughness patterns
distributed all over the fuel surface, which can be thought of as a realization of the inherent
flow instability. It is very likely that the formation of cell structures is originated from the
modification of boundary layer characteristics of an entering oxidizer flow caused by a blowing
effect mainly taking place near the wall. This coincided with our LES results. It would be a

meaningful basis to understand combustion instability of hybrid rocket motor.
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Fig. 1 Mechanism of Vortex Shedding (a)

flow-turning (b) pumping action
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Fig. 2 Patterns of cell structures formed on

the different fuel surfaces
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Fig. 3 Lab-scale hybrid rocket motor
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Fig. 6. Schematic of Simulation condition
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