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Abstract

Abstract The objective of this study is to investigate the role of large-scale coherent structures

in a spatially developing plane mixing layers. To achieve this, we have to look into the mutual

interactions between three-dimensional large-scale coherent structures and the mean flow. Our

attention will be focused on the energy exchange mechanism between the various modes, and the

effects of the nonlinear evolution of the phases of the interacting modes. Linear stability of the

three-dimensional viscous shear layer is formulated and solved as the basis for the solution of the

nonlinear formulation based on the energy method. The importance of the initial conditions that
may affect the evolution of the flow has been examined. It has been numerically calculated the

nonlinear effects arising from the interactions among the three-dimensional large-scale coherent

structures in a spatially developing plane mixing layers. The results of this study provide useful

parametric information for the control of shear layer in practical applications in the mixing and

transport augmentation.
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Fig. 2 Effect of the spanwise phase angle ¢, :
Development of the modal energy densities
and the growth of the shear layer.

£ gl Aol dalAe ATk

Fig. 24 3712 799 947, guol sl =
solixsh Aukael was] g AshE depi
o}

2 271G HEFEoztE AL
wl ol AusirdreSo] wlste] FalE 2l
Fig. 3~50l4] o] cdojol4e] Arjwiwtm=o] of

Uz A (Ennluwn/ 6) 2 A 2H F (Emnlownn/

Fig. 304 ¥ izulo} 7te] mrjulelm =9 AZ

(Reod®) ) wlAE S (EWWna) o ¥t achs
RAE & 4 ook 53 a2 ahgS A2 g 3
A9 mel 2o Axdso] o sle] AAgo] 7
438174 =k, ot ZE HArnegrs e I
ol =ebawiAx] FEstA AAsix $ech 2
g wejuleleeSo) e a7t ¢,9 dE
S wo] whx| ok A ®olw ]l 1 olfw A
Batmdae ofdx] wmgke we ouvxE sl
I e Hrjulrbe] vlsle] oFsr] wifelvh A
Zb pu=081 7§ olizE =7|E AMudtzde
2 Aol 5n ¢y=x9 75+ HrjnlER = Eo
o V2| & #ehub=c},

2719904 HArjuetro 2ol ouAA"EL

3
Terms have been multiplied by a factor of 10 .

Fig. 3 Effect of the spanwise phase angle ¢z :
Energy interaction with the mean flow.
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Development of the modal energy densities
and the growth of the shear layer.
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Energy interaction with mean flow.
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Net energy interaction between modes.
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