2012 12 Dec. 2012
30 6 Journal of Northwestern Polytechnical University Vol.30 No.6

SA

oK, KR

( N 710072)

2% & B Spalart = Dacles @9 Wy B4 E 5 ik, A T ML R Loy RANS KMEE, AT
SARC #= SAR A, ARG HAAAEIL T B A 2 pkvh R p o) Rk B E S A @A LA R R 6
180°U M & & iigh. AT SA BEA af F b F15 E 7 09 HAAAE WL 25 R & 9 3l 457 SA AR 354
FALH B RN, ) B AR G 49 SARC Fo SAR AR 043+ 25 R AR % , HR AL 45 SE A BBk o AR T
i R OGBS E R R Sy, T AL B R SA LA B A e HAABEM A R, B 3E T ARG HALRT W ad
A FE . SARC #EA 3R 525 R L8 T SAR 424! {2 SARC A2 A é’] HHERKX, FEL S0 AT
R; SAR BANE hueyit AR, £ 5T oA 3] Z 4 R4 3F 2% FA A4 3 R B 69 94, & R 5
AR o 0l RS B R

SA ARA, W A5 0E ,RANS, i B E, FiE B A

1 V211.3 TA : 10002758(2012) 06-0820-05
SA
N SA
CFD SARC  SAR
Spalart-Allmaras ( SA) 1 SA
: 20

Spalart ’ SA

o ¢, Sp

A ,
5 Jacu Sp I
Spalart ~ Shur .
SARC 2 LR = (1 he,) 2
' o+ 1
. - Da- 1 - cﬂtan_l( o)~y (1)
cles
SA Fo= S/0
SAR
_2WS, DS; (2)
Spalart Dacles r= D4 Dt ( SUYHISJ” + SjmnSm) ‘Q
RANS DS;/Dt S;
SARC  SAR 5
180°U
120114201 : (11002117)

(1962—)



* 821 -

3
2: =0
f-
~ 4w DS DS
e D4.2( o *Se Dt”) (3)
SARC
SA 20%
o SARC
¢y =1c¢, =12 ¢, =0.6
Dacles 4
S 0
‘Q*
2 =0+c,min(0 S -0) (4)
Crot Dacles
2 € =95.5
crot °
2
SA RANS SARC
SAR
180°U
- RANS Roe—
FDS ;
( DDADI)
( FMG) o,
3
So
Mellor 7
$ n
s =24 s = 48
s =79.43

s =9

) SA.SARC.SAR 3
1 ¥ < 0.25
3.64 x 10*

SA.SARC.SAR 3

0.063.

2 SA
SARC  SAR
s=48 s=55
2
SA
s=24 59 67 71 4 SA.
SARC.SAR 3 3
2
0.5, s=24 .
3
3
SA
n SARC  SAR
SAR
SARC
4, 5
2
—uv( shear stress) 0. 002
( normal stress) - v’ 0. 005,
4 -uv’ s =24
3
48 <s<79.43 3

SA



30

* 822
SARC  SAR -0’ SARC.SAR SA
SAR SARC
7’ 1
SA
o 5 o

<

5 ufu ; -u'y'

B2 iR R BT ERMAGX . B3 REWSCMEER B4 AR E R - u

180°U
180°U 6 (
) EF U cD
U
AB EF o
Monson s U
H=0.0381m
Re=1x10° 0. 1,
y*<0.1
o AB BF
c— AE U DF  CE
: o P _ o
Y
s U
U
6 U B R R f=0° s/H =21.67 6 =180° s/H =
24. 81 21.67 <s/H <24. 81 o
SA.SARC.SAR 3 U N

4 180°U
7~ 9 SA



6 : SA .+ 823«

: 2
( 7b)) SARC
SAR (6= 9d)
180°)
SARC SA
SAR . SARC  SAR .

P8 UJEA WM HMEE Hi R 5

uf 1t

a) 8=0
O U TR R R A A 4 B 4 7 5 S B (A LA
2) SARC  SAR
5 SA .
SARC SAR
2 SARC  SAR SARC
180°U : SAR
1) SA crot°
SARC  SAR 3) SARC  SAR
SARC

SA c5~SAR c

rot ©



. 824 ¢ 30

1 Spalart PR Allmaras S R. A One-Equation Turbulence Model for Aerodynamic Flows. Recherche Aerospatiale 1994 1(1):
521

2 Spalart PR Shur M. On the Sensitization of Turbulence Models to Rotation and Curvature. Aerospace Science and Technology
1997 1(5): 297302

3 Shur M Strelets M Travin A Spalart P R. Turbulence Modeling in Rotating and Curved Channels: Assessing the Spalart-Shur
Correction. ATAA Journal 2000 38(5): 784792

4 Dacles M ] Zilliac G G Chow J S Bradshaw P. Numerical/Experimental Study of a Wingtip Vortex in the Near Field. AIAA
Journal 1995 33(9): 15614568

5  Pavel ES Menter F R. Sensitization of the SST Turbulence Model to Rotation and Curvature by Applying the Spalart-Shur Cor—
rection Term. Journal of Turbomachinery 2009 131(4): 18

6 . . 2012 30(3) :412-416
Zhang Qiang Yang Yong. A Better Preconditioning Method of Low Mach Number Flow with Effects of Far¥ield Boundary Con-
ditions Considered. Journal of Northwestern Polytechnical University 2012 30(3) : 412-416 ( in Chinese)

7  So RMC Mellor GL. Experiment on Convex Curvature Effects in Turbulent Boundary Layers. Journal of Fluid Mechanics
1973 60( 1) : 43-62

8  Monson D J Seegmiller H L. An Experimental Investigation of Subsonic Flow in a Two-Dimensional U-Duct. NASA TM
103931 1992

Implementing and Verifying Two Rotation/Curvature
Correction Methods for Spalart-Allmaras Turbulence Model

Yang Yong Zhang Qiang
National Key Laboratory of Science and Techniques on Aerodynamic Design and Research )

Northwestern Polytechnical University Xi‘an 710072 China

Abstract: Aim. Two rotation-eurvature correction methods are implemented to the one-equation Spalart-Allmaras
turbulence model: one is proposed by Spalart and Shur ( denoted as SARC) and the other is proposed by Dacles
( denoted as SAR) . Sections 1 through 4 of the full paper explain and evaluate our implementation and verification
as mentioned in the title; we believe that they bring useful results. Their core consists of: (1) the SARC and SAR
models are verified for two turbulent flows; one is the flow over the mild curvature curved wall and the other is the
flow in a plane channel with a U+urn; the numerical results are presented in Figs. 2 through 5 and Figs. 7 through
9; (2) numerical predictions of the SARC and SAR models are compared on the one hand with available experi—
mental data and on the other hand. with the corresponding results of the original standard SA model; (3) in terms
of accuracy the SARC or SAR model significantly improves the original SA model; (4) SARC model involves the
Lagrangian derivatives of the strain tensor and is much more difficult for using in three-dimensional and time accu—
rate turbulent flow than SAR model; (5) the improvements in accuracy of SARC and SAR may be highly dependent
for SAR.

on the rotation-curvature model constants such as ¢, for SARC and ¢,
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