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SCALING LAW FOR LINEAR INSTABILITY IN SHEAR LAYERS WITH AN INFLECTIONAL
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Linear instability of an inflectional velocity profile may occur not only in free shear layers
such as jets and wakes, but also in streaky structures that appear as Gotler vortices, Dean
vortices and streaks in a flat plate boundary layer induced by free stream turbulence. The
criteria and growth rates of this instability for two-dimensional disturbance in several base
flows have been investigated in the viscid linear stability theory. Comparison between
these base flows shows the general criterion and parameters for the instability which
can be normalized with the maximum shear of the base flow and the velocity difference
between the infinitesimal positions from the inflectional point. This normalization can
be in general use for simple prediction of breakdown of streaky structures in transitional
flows.
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Table 1 Comparison to a previous result

Re | a, | a; | ci(present) | c¢;(Betchov)

10 |05 0 0.14460 0.14406

30 ([05( 0 0.27878 0.27935
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Table 2 Eigenvalues for the six base profiles

Base flow | Re Qr.max Wmax
tanhy 1000 | 0.44279 | 0.18809
Us(y) 1000 | 0.40895 | 0.19441
Us(y) 1000 | 0.41530 | 0.19279
U(y) 1000 | 0.41877 | 0.19207
Us(y) 1000 | 0.42066 | 0.19165

siny 1000 | 0.42146 | 0.19410
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Us(y) 1 0.10681 | 0.0041188
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Uz(y) 1 0.10701 | 0.0038878
Us(y) 1 0.10696 | 0.0039085

siny 1 0.10937 | 0.0011759
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Fig. 2 Eigenfunction for the hyper-tangent profile and its
Re = 1000, or,max=0.44279, wniax,=0.18809.
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Fig.3 Contour lines of growth rate w. Contour spacing is

0.025. Negative contours are shown as dots.
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