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Acoustic Damping Swirl Injector for Reduction of
Combustion Instability

Hyunsung Kim*, Byungsun Kim*, Dongjun Kim* , Youngbin Yoon**

ABSTRACT

Swirl injector with multi-stage tangential entry was analyzed to suppress high-frequency
combustion instability in Liquid Rocket Engines. In order to analyze the effect of swirl injector
as an acoustic absorber, swirl injector was regarded as a quarter-wave resonator and it's
damping capacity is verified in atmospheric temperature. It has a finite mode of vibration and
natural frequencies which can be tuned to the natural frequencies of a model combustion
chamber. When the targeted injector for each modes is located at anti-node point, the amplitude
of modes was decreased. And when the injector of large diameter is mounted, the split of mode
which accompanies the decrease of amplitude appeared. From the experimental data, it is proved
that if the location of injector mounted is located at an anti-node position of the targeted modes
with proper volume, the amplitude of modes is decreased and the split of modes occurs at
anti-node point.
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Fig. 1 Model combustion chamber

Min : 40 mm
Max : 165 mm

(a) Injector Assembly (b}
Fig. 3 Model swirl injector
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Table 1. Experimental conditions

Case Liyj [mm]| Diameter[mm] Position (1), (2), (3)
A 1L mode 117 509 15 anti-node(1)
B 1T mode 111 5 9, 15 anti-node(3)
C 1LIT mode 80 509 15 anti-node(3)
D 1L mode 117 15 anti-node(1) => node point(3)
E IT mode | 111 15 anti-node(3) = node point(1)
F 1L1IT mode 80 15 anti-node(3) = node point(1)
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