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DNS of Supersonic Jet Undergoing Transition to Turbulence
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This paper describes an analytical and numerical investigation of plane supersonic jet. Instability
modes were obtained from linear stability analysis for M=0.8 to M=3.2. For Mach number up to M=2.2
and Re=1000, the most unstable mode is anti-symmetric and causes the jet transverse osc illations. For
higher Mach number, the most unstable mode is symmetric and has maximum of pressure eigenfunctions
around y=0. Direct numerical simulations were performed to investigate the development of the flow
structure perturbed with the symmetric mode. As a result of these DNS, div V has a larger magnitude

than the anti-symmetric case.
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Fig. 3. Effect of 0 on the growth rate of
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Fig. 1. Effect of Mach number on the growth rate of Fig.6. lIsolevel surfaces of (a) pressure; (b) dilatation
2-D waves for (a) M=0.8~ 1.6 and (b) M=1.6 ~ 3. 2. for M=0.8. (t=31)
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