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ABSTRACT

The use of direct numerical simulations to study structures of free shear flows

is discussed. Both spatially and temporally developing simulations have been

performed. The instability modes obtained from the linear stability spatial and

temporal theories are used as the inflow boundary and initial conditions of DNS

respectively. With the fidelity of the numerical solution established, basic stud-

ies of the various structures and their modification using the instability modes

are considered. The non-linear mechanism of vortex tilting/stretching or vortex

dilatation are important to generate the free shear structures, but also the 3-D

subharmonic disturbances in the nonlinear regime which grow downstream play

a crucial role to make the large-scale structures observed in the experiments. A

reduction in the normalized growth rate found in recent experiments on com-

pressible mixing layers is explained using linear stability analysis.
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linear stability of compressible/incompressible free shear flows.
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Fig. 3 The normalized maximum amplification rate
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