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Stability of a Supersonic ”Top-hat” Plane Jet with Thin Shear Layer
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This paper describes an analytical investigation of supersonic ” Top-hat” plane jet with thin shear
layer. Instability modes were obtained from linear stability analysis for high convective Mach number
(Mc > 1). Linear stability analysis show that increase of the shear layer thickness decrease the growth
rate of the anti-symmetry modes. Especially, growthrates of 2-D anti-symmetric mode related to Mach
wave at higher wavenumbers are remarkably damped for the thicker shear layers. For three-dimensional
unstable modes, viscosity effects for the phase velocities are less influenced by the shear layer thickness

and all of them are less than the jet ambient sound speed.
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Fig. 1: Jet mean velocity(u) plofiles.
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Fig. 2: (a) Linear grothrate and (b) phase velocity for

inviscid case.
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Fig. 3: Linear grothrate for b/§ = 5.44; (a)Mc = 1.17,
(b)Mc = 1.55.
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Fig. 4: (a) Linear grothrate and (b) phase velocity for

Me=1.17.
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