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Development of Analysis Code for Evaluation of Acoustic Stability
of Rocket Engine Combustor with Various Designs
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Fig. 1 Solution procedure of KAA3D code
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Fig. 2 Arbitrary grid distribution for validation.
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Fig. 3 Results of complex acoustic pressure with
and without mean flow for non-reflecting
{top) and rigid wall b.c. (bottom)
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Fig. 4 Acoustic pressure responses of the
unbaffled KSR-Ill combustor

Table 1. Comparison of damping factors [%] for
the unbaffled KSR-Ill combustor

Mode KAA3D ANSYS error [%]
1L 1.241 1.246 0.40
1T 0.911 0.915 0.44

1TIL 0.861 0.863 0.23
2T 0.673 0.677 0.59
IR 0.425 0.424 0.24
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Fig. 5 Computational grids of baffled chamber
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Fig. 6 Damping factor of 1T mode with various
baffle length
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Table 2 Damping factors in baffled chambers
Ls 1L 1T 2T IR
371.0 Hz|599.5 Hz|977.5 Hz | 1219.5 Hz
1.474 0.920 0.676 0.658
374.0 Hz | 576.0 Hz |913.5 Hz | 1068.0 Hz
1.720 1.205 1.061 0.796
375.0 Hz | 555.5 Hz |840.0 Hz| 957.5 Hz
1.814 1.416 1.337 1.440
375.5 Hz|530.0 Hz | 759.0 Hz| 844.0 Hz
1.971 1.671 1.646 N/A
376.5 Hz |501.0 Hz | 682.0 Hz | 735.5 Hz
2.017 1.932 1.841 2.616
377.0 Hz [472.0 Hz[616.0 Hz| 651.0 Hz
2.157 2.180 2.105 N/A
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