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Fig.2 Contour of the growth rates of the first and second
modes as a function of the dimensionless angular
frequencies » and Reynolds number Re for a
smooth solid wall
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Research on Acoustic Metasurfaces for the Suppression of the First Mode
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Abstract: Taking the acoustic metasurfaces as the research object, the influence of the admittance amplitude and
phase on the first mode in a high-speed boundary layer are analyzed using linear stability theory. It showns that the
first mode is damped when the admittance phase 6 tends to 0.51. Meanwhile, the increase of amplitude in a certain
range can enhance the stability of the first mode, while amplitude out of the range may amplify the first mode. Based
on the requirements of the admittance phase and amplitude for the suppression of the first mode, the reverse design
strategy is used for the structural design of the acoustic metasurfaces to satisfy the target which stabilizes the first
mode on the flat plate boundary layer with the freestream Mach number 4.

Key Words: acoustic metasurfaces; first mode; linear stability analysis; boundary-layer transition; supersonic flow
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