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LARGE-EDDY SM ULATIONOF A SPATIALLY DEVELOPINGM IXING LAY ER CONTROL
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Abstract: L arge-eddy smulations of a three-dimensional atially developing mixing layer are conducted to
investigate the origin of the vortex structure of themixing layer and its evolution to different inlet initial dis-
turbances The coherent structure, such as the sparw ise vortices(rollers), thepairing of the rollers(i e oo-
rotation and analgamation of neighboring rollers) and the secondary streamw ise vortex structure have been
observed in thepresent smulation These results suggest that there is an inherent relation betw een the large-
scale vortex structure and the inlet initial disturbances A transition to turbulence triggered by vortices tear-
ing has al been observed Themechanisns regponsible for the grow th of three-dmensionality and onset of
transition to turbulence lay the foundationsof controlling the evolution of themixing layer.
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its evolution
(a) oblique view, isosurface of gparw ise vortex structure( ux
= Q 25)with predominantly streamw ise vortex structure (w
= Q 12) in the braid resions (b) frontal view of view (a);
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Fig 2
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Fig 3 Development of momentum thickness

(¢

[4]
; 2 3

[5]

Fig 4 A transition to turbulence triggered by vor-

tices tearing
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