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Fig.1 Cylindrical waves
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Fig.2 Sections of the rectangular nozzle (Unit: mm)
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Fig.3 Calculation of flow field
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Fig.4 Spectral of cylindrical waves in rectangular nozzle
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Fig.5 Comparison of cylindrical waves between
rectangular and axisymmetric nozzles
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Fig.6 Experiment of rectangular nozzle
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Fig.7 Comparison between prediction and experiment in minor axis
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Fig.8 Comparison between prediction and experiment in major axis
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Abstract: It is an efficient method to reduce jet noise by changing the geometry of nozzles. In order to explain why the

non-axisymmetric nozzles could reduce noise, fine-scale turbulence noise of the rectangular jet is decomposed by

spatial model analysis based on adjoint Green function, which could avoid experimental errors and high frequency

limitations. The study shows that the possible reason that rectangular nozzle could reduce noise is because the sound

energy is transported to high orders of cylindrical waves, which is likely to reduce the total energy. A simplified method

is also proposed based on the spatial model analysis to predict rectangular jet noise quickly and accurately.
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