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The effects of the Control of Combustion Instabilities in
accordance with various Acoustic Cavities

Jungphil Cha* - Jeajun Yang* - Juhyoung Seo* : Hongjip Kim*** - Youngsung Ko*****

ABSTRACT

Acoustic cavity as a stabilization device to control high-frequency combustion instabilities in
liquid rocket engine is adopted and its damping capacity is verified in atmospheric temperature.
Geometric effects of acoustic cavity on damping characteristics are analyzed and compared
quantitatively. Satisfactory agreements have been achieved with linear acoustic analysis and
experimental approach. Results show that the acoustic cavity of the largest orifice area or the
shortest orifice length was the most effective in acoustic damping of the harmful resonant
frequency. Finally, it is proved that an optimal design process is indispensable for the effective
control of combustion instabilities.
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Table 1 Resonant frequency in chamber

Mode 1L | 2L | 3L | 1T |[1TIiL
Z5h5( Hz) | 524 | 1048 | 1573 [ 1992 | 2060
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Fig. 2 Experimental
model set-up
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Table 2 Dimension of acoustic cavity & orifice

Case | I [mm] |d [mm] |2 81[%][V[mm’] <1
A 36.8 18 3.24 5.1
B 41.8 18 3.24 4.6
C 46.8 18 3.24 42
D 51.8 18 3.24 3.9
E 36.8 12 144 25
F 36.8 14 1.96 33
G 36.8 16 2.56 4.1
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Fig.‘ 3 Feature
chamber with various orifice length of
acoustic cavity

of acoustic damping in model
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Fig. 4 Feature of acoustic damping in model
chamber with various area ratio of
acoustic cavity
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width(various orifice length)
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