[ Downloaded from mme.modares.ac.ir on 2024-04-20 ]

[ DOR: 20.1001.1.10275940.1389.10.3.7.2 ]

Sl pwiliga — e wdkige 9 (5 Aome

\

Yool oo AR Sl ¥ bt e o 2 i
(FAY OUT 1l L3 pdy OFAT 3T i iy o) = @E
T et s 067y

Jol& 5954 waade (Sm9d T Ob 2 ol (S Hlwdamas
0O yid d9ume

v .. | *y .
P o aal gl Gaua o (2 yRe 99 dane
A g 53 b ol pwikige 0SS5 (SlKe 09 5 ¢y lutils -
35,8l gxo oKl (SlKe 0uSiiSls (KK A, w18 Y
398l gae &l (S 0uSLSls (g 5S> (g gmeitils Y
*mjmaghrebi @um.ac.ir A\Wo-\\\\ o Gydo cagin®

s iy Glamio Sdnss S Slp S S50 S el sl e da o SVl e onl s —oASy
S s easin Jyb Olpen S (5,8 o 5l Slaslme wals G2555 55 e i B8 B s Lol sl > o0
Jolis s 5l eslinal L oSl SValas Ll ol oslinal (g5le dny o s shaiess aasiin S Ol gisay (655 0 bt oo
als s —o < y<oo [ Soudasls bl gl o y=—Feot(ml) cilE s el (3le amaS o5 b 5 sdsue
sooaliil oy e 00,03 LS il Shas 5l Ol als 5o Slisbs ann b gl el ol ealinul v S <Y Sl

QL*F)J“S}:_M\CJ_S)MBL;J_MM QQFM@LL)‘ RGO n.,\.JJ:.:aJL;Lﬂ.:.:\ JJJJ‘GJL&W‘LL;‘}F S .laffu
wlil 3 Slames oBaws 5 i gdae o 0L > andlas cpl 5l ol eslizal B Como s p Sl Slsral JU

S e bt S U2 il 5 e300 5 e M (G5 o OL :Qlf}'ju\ﬁlr
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Abstract- The dimensionless form of Navier-Stokes equations for two dimensional jet flows are solved using direct
numerical simulation. The length scale and the velocity scale of jet flow at the inlet boundary of computational domain
are used as two characteristics to define the jet Reynolds number. These two characteristics are jet half-width and
centerline velocity. Governing equations are discretized in streamwise and cross stream directions using a sixth order
compact finite difference scheme and a mapped compact finite difference method, respectively. Cotangent mapping of
y =—LBcot(¢) is used to relate the physical domain of y to the computational domain of ¢ . The compact third order

Runge-Kutta method is used for time-advancement of the simulation. convective outflow boundary condition is
employed to create a non-reflective type boundary condition at the outlet. An inviscid Stuart flow and a completely
viscose solutions of Navier Stokes equations are used for the verification of numerical simulations. Results for perturbed
jet flow in self-similar coordinates were also investigated which indicate that the time-averaged statistics for velocity,
vorticity, turbulence intensities and Reynolds stress distribution tend to collapse on top of each other at flow downstream
locations.

Keywords: 2D Jet Flow, Compact Finite Difference, Jet Half-width, Jet Centerline


https://dorl.net/dor/20.1001.1.10275940.1389.10.3.7.2
https://mme.modares.ac.ir/article-15-9735-en.html

[ Downloaded from mme.modares.ac.ir on 2024-04-20 ]

[ DOR: 20.1001.1.10275940.1389.10.3.7.2 ]

Qbm‘;w,&nﬂfm

e P G g3 S 0L el (5leand

e S s Sl gl sl g al 5
SN g )l el (i s sbas
S Sl 5 p33 5 ol Dliie (gl 03,08 5 5ums
o3Lesl p g 4l 0 03,08 U S il 5 Ol s Dlisloes
SIS 55 255 S 2 el el
S s e s seliedls 3 U (y)=V/cosh"y
s L el ol eolind plralr (65 b2
JBsl Ol 5 S sl 25 SelS (mans 0L

Sl 0l onlaul @waﬂ)féle)‘de‘

Wl Y olke ¥

Sl sl SVslae A (IS Gl ) s

Solwdds 55 o 5l eslitad 050 5 pditens Oy 0

el 0l S (g3de O o (g5lesl b
Lol sl Sl sl adslae dn oSS

el 25 S pea pileS S

%—lt]+(Ur.V)l; - _Vp +RLC(V'(;) M)

piebla gl

V(AB)=(BV)A+(AV)B +
B XxX(VXA)+AX(VXB)

()
el A:B=§=(U,V,W) sy
r r ¢ T y_TT
U =oxU + VUU) )
Dls 55 () bl S1.0= (@, 0,,0.) O ;5

:”\‘ju"’ Sty )y alsles 553 uijfab- M

1 1 1

U r uu \ r
—=H -V(p+——)+— (VU (&)
o (p N ) Re( )

1 1 -
Jiwsl U H =(H H,,H,)=Ux® O ,3 <5
3('-.’.)" () slas Caw s 0 J S Shas

\o

dordo —)
Y ()8 eSSt A s cor 0L >
el s o [Y] A 5 D] St Lo 5 65,
) ol 5 dnysl st | Ol o 35
5SS e bt e el (S 00
A S DOk G 4 L S B0

b m ol SO 0 f\j 0L gods J=
LT ol e olel [¥] 5 e 5 S (gl
3 on b oz ol Ik L Sl cor ) bLS )|
A3 S hme y 5 X 5 D S sea ) 0L AU
J=6 osba[t] golall devsas (S0 o e S,
oS B sass plol o ) 4 (55 S allae
5 el GlSS CHES e b 5 S Gl el
V] Samk s ()55 b Lol sy ol el L
ol anarsLose, S wply Lol
ol atls y allast ) e Soleis

SaS sy 35 0 Dol 5 Glamio o] slacr
Ol mb Sl eslinal oy e L35 SFC S
5[0] S v g (Clahe o450 Oy
2 e G s eld s 2 V] 0l5 5 [N 2T
el sdal sty (65 45 =Ll

SoSian ndubeS1 S Slmis o 0L > J
ﬁm}lﬁY&j ' DNS ($2d8 it Sla S,
el [A] ol 5 O o Lo s DSMC (S s
s gy 33 o Al aeslie S 5o ol
X7 L Ol ol g 3 o s S el
gl b pman ol T L il S 558 o
|, S jim o DNS 45 0 jasiis iy 53 op
S38 moin (S3luand 3550 3 il Sl 35 o

.w\aMeJJJT[\'jq])JCAz-OL.{ﬁ

1- Direct Numerical Simulation
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1. Statistical stationary
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