16 1

Vol.16 No.1

2001 1 Journal of Aerospace Power Jan 2001
: 1000-8055 (2001) 01-0028-05
( , 210016)
, 3 /
/ ,
/
0357.42 DA
1 L
L aunder/Shama k-€
/ [o] K-€ [10] K00 [11]
, W ilcox k= (g
(5]
Sarkar St M-a Delery 373
b /
, 900mm, 120mm,
W ilox D C'”, Zzenan ~ 100 mm, 60 mm
o", sarkar s'** , 3 /
—_ : (Incipient
— Separation), (Separation) ,
31 Delery J®" 3 (L arge Separation)
/ .1
2 ° |
k-€ 1
N-S 3
' , p:= 96000 Pa, T:= 300 K,
— (CFL 2.5), 0= 0.1mm, T.= 0.3%,
, 1
K“=10 K@?=0.5  Janeon'
: 2000- 03- 20; : 2000- 10- 20

(1973- ),



z/m

1 /
»
il TT‘
|
_
(b KAERA
1
1 1
3
Ma- Re (1/m) pv/Pa
0. 67 1. 16E+ 07 6. 2E+ 04
0.55 1.02E+ 07 6.3E+ 04
0. 62 1. 11E+'07 6. 0E+ 04 5
3 1.40 1.60 1.42
1.398 1.576 1. 397
3
, 2 2, 3 4
1 3
0 Experiment O Experimﬁnt
— Launder/Sharma k-¢ Model _  Launder/Sharma k-¢ Model
_ — Two-Layer &-£ Model —. Two-Layer k-s Model
0. 87 — — Standard k- Model 1. 21 _ — Standard k-w Model
——— Wilcox k-w Model ] ——_ Wilcox &-a Model
0- 71
. 0.6 "
&0 N
&g, 57
0.4
0- 3 ] T LI ™1 T T
-0.10 0. 08 0.26 0-35




30 16
O Expeniment X p
- — Launder/Sharma #-¢ Model :
1.2 ] ~  Two-Layer #-¢ Model pt p/p t ,
| - Standerd bw Model 2 3
1. 03 ——— Wilcox A-to Model
3 4
&,
~
|,
024 e , , u k
~0. Uy 0.15 0,35 0.45 T
y 5 u )
z/m
u Ue U/
4 Ue, ( X=
0.12884 m) ( x=0.27896m),
{1 Expenment - Launder/Sharma £-¢ Model Two-Layer &= Model — — Standard é-0 Model ——— Wilcox -w Model
X=0 12884 X=0 15608 Xe0 16816 X=0 17888 Am( | 8056 A= 16904 X=D 21864 X=0"23500 Xm0 25816 X=D 27885 A=~C 21882
G015 A
f l
0012
2009 |
C 005 .
8 003 —_J
] f]
0060 e
GO 1¢ ©0 10 GO 10 co 10
5 u
(1 Experiment Launder/Sharma k-¢ Model - Two-Layer k& Model — _ Standard &-w Model ——— Wilcox £-« Model
X=0 12884 X=0 19808 K=0 16916 x=0 | TRA& X=0 18886 X=u 10904 h=0 21884 X=0 23808 X=0 25916 x=0 27888 *=0310892
0035 -
| |
0012 |
o000
caos 1
¥ h
¥ p d
+ d P
] L . g
0 003 1& ) E E o
] \ . o .
1 ’n . - : i
] ,d‘d: [ [ 3
0800 b v L. I |
000003 000 303 0003 Q00 0D3 DGO DO w03




1 / 31
[ Expenment — Launder/Sharms k-¢ Model .. Two-Layer k-¢ Model - - Sianderd k-w Model —— - Wilcox k-w Model
X=0_12084 X=0 15508 X=0 17888 X=0 18858 Xw0 19804 X=0 21684 X=0 23400 M=D 256186 X=0 2749¢ XmQ 31862
0015 -
vorz |
] I
] |
o 008 - ‘
© 006 |
-4 L)
6 003 g
] :
0000 AU e
000 o 01 Q08 001 003 031 000 OD] 000 DO DOO DD 0G0 0Dl 00D OO 00O OO
7 T
Vi) r. 1“! \‘.-:|1 “P‘ 'I!P| i
8
u ;
1 u 4
6 k ,
k at k/at;
k : k ( u p)
( k’ -() ’
7 T : /
T at

[1] Sarkar S, Erlebacher G, HvssainiM Y, KreissH O. The
Analysis and Modeling of Dilatational Tems in
Compressible Turbulence [R]. ICA SE REPORT 89- 79
(1989).

[2] Wi ilcoxD C Progress in Hypersonic TurbulenceM odeling

[R]. AAA- 91- 1785
Otto Zenman Dilatation Dissipation: The Concept and

[3]
Application inM odeling CompressibleM ixing L ayers [J].



32 16

Phys FluidA2 (2), 1990 657- 664 the Euler Equations by Finite Volune M ethods U sing
[4] Sarkar S The PressureDilatation Correlation in Runge-Kutta Time Stepping Schemes [R]. A IAA 81-

Compressible Flow s[J]. Phys FluidsA 4 (12), Decanber 1259

1992, P2674- 2682 [9] Launder B E, ShamaB | Application of the Energy
[5] , . Dissipation M odel of Turbulence to Calculation of Flow

[J1 , 2000, 18 (1): 98- 106 Near a Spinning Disc [J]. Letters in Heat and M ass

[6] Delery J M, Investigation of Strong Shock-Turbulent Transfer, 1974, 1 (2): 131- 138

Boundary L ayer Interaction in 2D-T ransonic Flow s with [10] , [J1

Emphasison Turbulence Phenomena[R] A IAA Paper 81 , 1999, 14 (3): 197- 20Q

- 1245 [11] Wiloox D C A Half-Century Historical Reviev of the
[7] Delery J M. Experimental Investigation of Turbulent Model [R]. A IAA Paper 91- 0615

Properties in T ransonic Shock,/Boundary- ayer
Interactions [J]. A IAA Journal, 1983, 21:. 180- 185 ( )
[8] JamesonA, SchmidtW, Turkel E Numerical Solution of

Numer ical Smulation of Shock/Turbulence Boundary L ayer Interaction
in Two-D mensional Nozzles
WAN G Guo-qging, /L AN G Dew ang

(2nd Dept , Naijing U niversity of A eronautics and A stronautics, Naijing 210016, China)

Abstract: Four kindsof two-equation turbulencemodel (k-eand k-wmodel) w ith compressibility
modification, including the dilation-dissipation term and pressure-dilation term regectively, coupling
with a full Reynoldsaveraged N avier-Stokes code were used to smulate numerically the shock/
turbulent boundary layer interactions, which-eccur in three different two-dimensional transonic nozzles
w ith different M ach numbers in frontof the shock The computational results of both the tme-
averaged paraneters, such as‘the velocity (u, the velocity along the x-coordinate) and the pressure
(P, along the lower wall surface), and the pulsating parameters like the turbulent kinetic energy
(k) were compared with the experimental results The computational density contour of large
separation casew as compared w ith the experimental density contour. It is shown that w hen the two-
equation turbulencemodelsw ith compressibility modification are used to simulate the shock/turbulent
boundary layer interaction, they predicate not only the distribution of the time-averaged parameters
and the pulsating paraneters but also the basic feature of the flow w ith or w ithout separation

Key words compressible fluid; turbulence shock/boundary layer interaction; numerical
computation



