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Abstract

To understand the noise characteristics of supersonic impinging jets, this study measured the three-dimensional directivity
of the acoustic field at four nozzle—plate distances and estimated the acoustic efficiency. The results revealed that the
acoustic efficiency reached a maximum at the nozzle—plate distance of 10D, where D is the nozzle exit diameter. This
can be explained by the balance of the three noise sources: (i) the Mach waves from the free-jet region, upstream region of
the impingement, (ii) acoustic waves from the impingement region, and (iii) Mach waves from the wall-jet region,
downstream region of the impingement. At a shorter nozzle—plate distance, the acoustic wave (i) and its reflected wave
became weaker owing to the shorter free-jet region. At a longer nozzle—plate distances, the acoustic waves (ii) and (iii)
became weaker owing to the lower Mach number in the impingement and wall-jet regions.
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Fig. 1 Acoustic efficiency of various deflected
rockets [2]
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Fig. 2 The noise sources of the impinging jet
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Fig. 10 OASPL distribution on spherical surface
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Fig. 11 The OASPL distribution on plane of
symmetry [10]
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Fig. 14 Comparison of the OASPL distribution
and the results of ray tracing analysis
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