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Fine structures in a supersonic plane jet

O , , 182-8585 1-5-1, E-mail watanabe@maekawa.mce.uec.ac.jp

, 182-8585 1-5-1, E-mail maekawa@mce.uec.ac.jp

Daisuke WATANABE, The Univ. Electro-Communications, 1-5-1 Chofugaoka, Chofu, Tokyo 182-8585

Hiroshi MAEKAWA, The Univ. Electro-Communications, 1-5-1 Chofugaoka, Chofu, Tokyo 182-8585

Recently and with the new noise regulations, reducing jet engines acoustic emissions became a major challenge
for aircraft designers and manufacturers. The understanding of the effect of jet structures on the noise generation
(acoustic waves) is very crucial for noise control. In this paper, we investigated, by means of direct numerical
simulation (DNS), the development of the corresponding supersonic flow structures in a plane jet after being
perturbed with unstable modes. Results of DNS suggest that appearances and configurations of fine structures
are related to the magnitude of saturated 2-D mode energy.
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Fig. 1: Time development of mode’s kinetic energies.
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Fig. 2: Iso-surfaces of enstrophy for (a) 0.175% Case at
t=68 and (b) 0.5% Case at t=42.
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Fig. 3: Time developments of mean density plofiles for
(a) 0.175% Case (y,b) 0.5% Case
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Fig. 4: Time developments of (a) mean streamwise ve-
locity (i(y,0,0)) (b) mean normal velocity (9(y,0,0)).
The contour increments are (a,c,e) 0.1 and (b,d,f) 0.001.
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Fig. 5: Time developments of distributions of normal
velocity fluctuations (9(y, kz,kz)). The contour incre-

ments are (a,b) 0.0001 and (c-j) 0.00002
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Fig. 7: Isosurface of invariant of velocity gradient tensor
(m = 0.1m,q,) at (a)t=42, (b)t=68.
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