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ARTICLE INFORMATION ABSTRACT
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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X ) navier-stokes equation is numerically solved using pseudo-spectral method. Governing equations
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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

Keywords: X i i X

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.
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1- Richardson's energy cascade
3- Tropoysphere 2- Turbulence

Please cite this article using: s lod 03ll o3 & jle 5l Wlio cpl @ glayl (61
M. Khoshnami Deshiri, M. Fathali, Numerical study of the impact of the initial turbulent integral length scale on the dynamics of a two dimensional shear-free turbulent mixing
layer, Modares Mechanical Engineering, Vol. 14, No. 6, pp. 113-123, 2014 (In Persian)


https://dorl.net/dor/20.1001.1.10275940.1393.14.6.13.2
https://mme.modares.ac.ir/article-15-6992-fa.html

[ Downloaded from mme.modares.ac.ir on 2024-04-10 ]

[ DOR: 20.1001.1.10275940.1393.14.6.13.2 ]

SIS ile 9 b elilbgd Giluae

B9 e 9N axubT WAl 43V Saeliyd (59 adgl dibT Yldse duastine Job p8b o3 ) 9

Al S SZeS SLoals S 5l A s )55 5 Sl 595

Ol stgi o VYN, 5 il o gangs aasl b > ol
9 00ls 1,8 sy 3550 1) (65 58] S DS b (edgeSisl Dl 5 3988
~ 0 o Sl Sl i Sl angs Sl 0 Sk A Wio S ke
Uhsdie ol 5 LS 4Y s 45 Woga sanlin pizan Al
ORIBL i S b isamgd Shgdie (lyr 4 S g
Ak e

Sipl b oy adsl plaea 5 (Son slaglae g ool o
o Gilwand 4 pladl ol ah gy SeS a5 ead olml i
Combas Cal 0als B> 5,8 4 WS gk pal OVYoles s
50 5o wlilazel JISl Gulde s 4 by e LMl 4Y Sl
bog LMl 5 Sleesl e g odd gwyp LM 4Y (gom

Sl 00 ‘_g):fa)‘l..\jl ul.a).> ‘_g)LoT ‘_gLQJ.';.ol)L%

GO (5195 9 Y Olxo Y

oSl ¥ oles —)-Y

ooy s3> Gev 9 pL @S5 S o S gk pol SYslee
Sl (M) 5 (V) sladlslas &gt (352 08 4 (> )1

D& _
E=(w-V)U+vV(u (\)

vV-U=0 M
VL Sslew co 3B =VXT L 25,5 T=ui+vj b copm
Ogos o » k)“’)} 9 CA.CJ.MJ )loﬂ (Gomgd el L wl”dulo)fwms
)9..4> r‘:d.c éﬁls B R JQ‘P J.ﬂ.aé J.:l).: aslzo s_A)LA.C k)"l 9 ©00g
SBbee Gamgd Ghedie Oy oy lataniell (S aloKass
Sy jeax Ged g gomgd Sl o Giir ol Aol onlply
M8 Gregh cnl 0 5 Gl &5 0l aalys (V) Aol O g0 ()1
RPN
— =23 ™)
P obyz @l ez p SYolae (gl begings pdl oS5 ol o
DY lsges Llod o anls o olg oo |y (Sinog dolas
Yoy VT Tax 9]
by Gl @l e Ol |y Bz o p e nl o
w=-VY o)
Aolro 4 a9 b ey (sloadlge aS ..\.':i“sn Cewds P (D) dolre J> b
(F) dolre ey o il b G 230,50 zl3eial T 51 (F)
A e > goae Oygod

5 hedae Ol iz 65l el Wsles a5 Sl LiS (s e
IS5 0 00l (V) 5 (B) sloala, & g0t T 39 ]

drl
5 wa] = v )
drl
=[] = —vwwr) )

by alages g el sangs Sl 5 el (o1 55 g (~) e

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

O

10} 10° 10 10

744
Ole3 w23 e 00 St (Bl 9 (i 655 Dl Hloged ) S0

2

(ol o dmy g adgl abasd (o laals 5 gloy ol b leg) o g

lim 2 [1<u2)] =0

vgr(} dt 12 -

a0 boogame Jloy o3l oy by S Gl Stz (655 ol
Jade By sl a5 09 oo osmlin VS ,o [V ]wile e jliusl Re7?

ad) ;B a goue oy, -V-Y
D015 5 sloals 5 (sluanss bg, 5 [0 Fliinee o0e (sjluans
A OlRaash azgs 950 Jlow )L, iluaned jo a5 el (LB, 0
&5 ol ok Coles doay (3 g XS 4Y (giluaed o 05l
SS b gy onl o [alewl b g8s Gla by, SaS 4 (S gl
e iloars 4 pladl Taygh Glaspm piluly ik ad i)
5 Sl by 5 somtn gilotes 0 DVFlogu 5 ST
ol 48 8 15 soliiul 850 (songs 5 jlwarcs sl VY] LS

Z9d wyedels & bt il ap alxe lp b gy 0
ol ol el T gl SIS dlone 4 LS w3l 55z 5 e
bt Ghsy 3 ulplh el Yol Slslre a0 Bro el
P9y Gl Wz il JUST 4598 sLAS & )58 fia 8T L e
Ts3beflen oday e Lol s n Slolons (o) Gugmeine (8IS el
ol 6l el sl 36l Bis 4 s cnl b S s3]
DVAL o5 g0 4285 002 2/3" (336 & pomaga (g, 51 IS
2S5k, (V) 5 () Al oo |y ki 4y 598 oS

+00

f00 = [ reemar i = V=1 *

+00
f(x) S f f(k)ezmkxdk (ﬁ)
OV) 5 (Vo) Gledoles () 5 (V) slodoles 5l 4,98 o 85 L

0D
E+U-V(u=—v4n2k2@ )

1- Pseudo- spectral
2- Fourier series

3- Convolution

4- Aliasing
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