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Effect of Swirl Injector with Variable Backhole on Acoustic
Damping in Liquid Rocket Engine

Byungsun Kim*, Dongjun Kim*, Eunsun Cha*, Youngbin Yoon**, Yeoung-Min Han***,
Hwan-Seok Choi*** and V. G. Bazarov****

ABSTRACT

Swirl injector with adjustable backhole length was analyzed to suppress
high-frequency combustion instability in Liquid Rocket Engines. In order to analyze
the effect of variable backhole injector as an acoustic absorber, backhole injector was
regarded as a quarter-wave resonator. As a result of theoretical approaches and
acoustic tests, backhole injector with adjustable length could decrease the unstable
modes of combustion chamber. And the damping efficiency was estimated by
measuring damping rates experimentally.
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Designed Frequency Target
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Table 2. Resonance frequencies of acoustic
mode in model chamber

Theo. Exp. .
Deviation
Mode frequency frequency (©%)
(Hz2) (Hz2) °

1L 687.4 703 -2.26

1T 745.6 758 -1.16
11T 10141 1030 -1.56
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Fig. 5. Frequency spectrum in chamber
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Fig. 6. Comparison of theoretical and measured
resonance freq. of model injector
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