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The Visualization of Unstable Combustion
in Hybrid Rocket

Wonmo Koo* - Changjin Lee**

ABSTRACT

The irregular fuel surface was observed by the visualization of hybrid rocket combustion. Even
though the test condition maintained oxidizer rich environment, the irregular dark fuel surface
was formed as the result of incomplete combustion. In order to investigate the correlation of the
characteristics of oxidizer flow and the irregular fuel surface, various flow conditions were
imposed such as swirl flow, induced swirl flow by helical fuel configuration and straight flow.
Test results revealed no correlation was found between oxidizer flow condition and irregular fuel
surface. And this can be a commonly observed phenomena in the tests with different
fuel/oxidizer combination. Thus, the irregular fuel surface can be a result of the interaction of
blowing flow of vaporized fuel and the boundary layer of oxidizer flow. A further study will be

required to confirm the assumption for the formation of irregular fuel surface.
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Fig. 1 PMMA/GOx and N2O/HTPBI2] after combustion
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Fig. 2 pots by non—equilibrium combustion

Fig. 3 Comparison of different regions
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Table 1. Test Condition

A2AN7 (s) 10
A 7 F (g/s) 20
Ax A FF 29 (ml) 66.3
Ax F FF 29 (ml) 105.3
PMMA 2% (g/em®) 1.19
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Table 2. Test condition of Visualization for combustion

&2 (g/s) | N 7H(s)| Swirler | WAL
(1) 20 10
2 20 8 Type I
(3) 20 10 . 31 X80
(4) 20 7 Type | X80
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Fig. 4 Visualization of combustion(Baseline test)
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Fig. 8 Transient pictures on the helical grain

Fig. 9 Visualization of combustion(Pitch 80 + Swirl injector)
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