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Investigation on Acoustic Characteristic of Thruster with
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Abstract: In order to determine the most inspirable acoustic mode for a thrust chamber with given configu-
ration, a “numerical constant—volume bomb” model was developed, which can achieve an artificial disturbance
with high amplitude and non—specified frequency. Compared with the theoretical acoustic eigen—{requencies, the
error of the predicted acoustic eigen—frequencies for a cylinder based on this model are less than 7%. The apogee
attitude and orbit control thruster was stimulated by the numerical constant—volume bomb. The spatial and tempo-
ral evolution of pressure distribution in it were presented, and the pressure oscillations characterized by several
acoustic modes were excited. Therefore the most inspirable acoustic mode was obtained. Furthermore , the effects
of the contraction ratio of thrust chamber on the acoustic characteristic were investigated. With an increase of the
contraction ratio, the amplitudes of the first tangential mode and the second tangential mode increase, while
those of the first longitudinal mode and the mixed first tangential—first longitudinal mode decrease and they even
do not appear any more when contraction ratio is larger. The frequencies of the first tangential mode and the sec-
ond tangential mode keep constant while those of the first longitudinal mode and the mixed first tangential—first
longitudinal mode increase as the contraction ratio increases. Compared with stumpy chamber, the slender cham-
ber is helpful to restrain the tangential acoustic modes.
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Fig. 1 Schematic diagram of chamber
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Fig.4 Pressure contours

Table 1 Comparison of theoretical acoustic frequencies

and numerical acoustic frequencies

Acoustic mode 1L 1T 1TIL 2T

Theoretical acoustic 330 ¢ 350 77 10547

eigenfrequencies/kHz

Predicted acoustic 46 6.7 3.1 11.199

eigenfrequencies/kHz

Error/% 6.04 5.38 5.19 6.18
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Table 2 Theoretical acoustics frequencies of the chamber
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Table 3 Configuration of the chambers

Mode shape 1T 27T 3T

Frequency/kHz 6.358 10.547 14.508
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