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Abstract

Nonlinear effect, as well as geometrically decreasing effect, in jet noise is examined by Burgers equation. A captive firing test

conducted in JAXA is used. The resulting facts are that (1) propagation mode changes from cylindrical type to spherical

one as the longitudinal coverage becomes longer due to reflection from the ground and so on, (2) nonlinearity distributes

acoustic energy around peak frequency to waves with higher frequency. Especially, what is important for the purpose of

rocket launch is that, the increase of sound pressure level in higher frequency region resulting from the energy distribution

stated above is in 130~2000Hz, and the maximum value is likely to be about 6dB.
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Fig.2 Pressure History in the nozzle and duration

available for the analysis
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Fig.3 Sound Pressure level v.s. Frequency at the M3
location along the path (i) using the nonlinear option
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Fig.4 Sound Pressure level v.s. Frequency at the M3far
location along the path (ii) using the nonlinear option
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Fig.5 Sound Pressure level v.s. Frequency at the M3
location along the path (i) using the cylindrical and

nonlinear option
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Fig.6 Sound Pressure level v.s. Frequency at the M3far
location along the path (ii) using the cylindrical and

nonlinear option
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