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Original Research Paper The impact of the different integral scales of two isotropic turbulent fields on the dynamics of a
Received 04 November 2013 shear-free turbulent mixing layer is investigated. To this end, two-dimensional incompressible
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Available Online 13 July 2014 avier-stokes equation is numerically solved using pseudo-spectral method. Gove g equations

are considered in the vorticity-stream function formulation to guarantee the divergence freeness

of the velocity field. Dynamics of the turbulent interaction is examined through relevant statistical
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DNS parameters such as skewness and kurtosis of the velocity components and their spatial
Pseudo-Spectral derivatives. Moreover, the efficiency of mixing is investigated by considering the length and
Free Shear Layer curvature of the mixing layer. It has been observed that increasing the difference between the

Two Dimensional Turbulence

Anisotropy initial integral length scales of two isotropic turbulent fields increases the mixing and anisotropic

level of interaction.

Loji 1) Shadie 0by> Ol «ail pyw s 5l 355 b ol oo -
2 Dhgiia ol (Bl darie Jsb dsed lp 05 B8 Gamsd | cawan | igdie bz 0 iyl < osms ), @iHl Ll Gb
s gy 5 oS Jlo o sl fLaskS e 03 & S5 ei il el S 5 sphie e 5KzsS slagleS 4 55y laals,
RS AT e i s Ll it 4SS 5SS halsS 4 555

5 598 pmblite place (A aiile (ALl Lilyd 50 (yrizpen Slaals)S 5l G5l i g Jiie S Zaz 50 65 sane
Doy Gogpta &5 o pow an 3l Sl 0l olyso b yge Jiiie 55 sloals S 4 SzsS

gove wolllan g 3o S s Lt S 8 %o b

Ole 3l am 90 45 (63130 50 Lol el gamdns ((hgdia by Vol
Toos b caman (halie o 4 Cond Gamgd Lhadde Glaue S,

1- Richardson's energy cascade
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11- Vortex stretching
12- Enstrophy
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1- Batchelor classical theory
2- Invariant
3- DNS (Direct Numerical Simulation)
4- Isotropic
5- Fluctuations
6- Anisotropy
7- Skewness
8- Kurtosis

9- Penetration
10- Intermittency
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5- Ordinary Differential Equations (ODE)
6- Fourth- order runge- kutta

7- Free shear mixing layers

8- Interaction

9- Periodic condition

10- Turbulence kinetic energy
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1- Pseudo- spectral
2- Fourier series

3- Convolution

4- Aliasing
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2- Fully developed turbulence
3- Pre- processing
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