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Numerical analysis on noise suppression and diffusion enhancement of supersonic
jet by helical mode pair
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Spatial DNSs of a supersonic round jet for Mj = 2.0 have been performed.
Introduced upstream disturbances play an important role for the evolution of jet velocity and sound
field. The numerical results show that the jet potential core region is reduced in the jet forced by
a pair of 3rd helical modes. The growth of the additional helical mode pairs leads to a sooner
expansion of the shear layer and then interrupts or reduces the growth of unstable modes with a
supersonic phase velocity responsible for the intense Mach wave formation. Therefore, it is
concluded that the intense Mach wave radiation observed in the randomly forced jet can be reduced by
forcing with a pair of 3rd helical modes with a subsonic phase velocity.
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Fig.1 Overall pressure fluctuation level [dB] for a) random case and b) random with helical modes

of m=+3 with a magnitude of 10% case.
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Fig.2 Radial decay of the maximum value of overall pressure fluctuation level [dB] in the same

radius r/ro shown in Fig.1.
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Fig.3 a) Jet centerline velocity and b) development of jet half radius.
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Fig.4 Downstream evolution of jet half radius.
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