Acta Aeronautica et Astronautica Sinica

Apr. 25 2018 Vol. 39 No. 4
ISSN 1000-6893 CN 11-1929/V

http: //hkxb. buaa. edu. cn  hkxb@buaa. edu. cn

GlAKA: FiEg. ZHET. AE. . CRM-WB NAHEZ G W HEHEEN[J]. EFH. 2018. 39(4): 121642. WANG Y T. MENG
D H. SUN Y. et al. High-order numerical simulation of CRM-WB wind tunnel model[ J]. Acta Aeronautica et Astronautica Sinica.
2018, 39(4): 121642 (in Chinese). doi: 10.7527/S1000-6893.2017.21642

CRM-WB JX il #5224 7= Bk B2 BB A 38

@A, Hfgi', IhET . FA
L PEERHHARELRE O I
2. PERAHNAREL KR

M B R Navier Stokes(RANS) 7 R 5 B 50N

IR L 1
T ORSHAFEARELEBE. KRN 621000

621000

<,
A\
O B ) WONS 112 Hext 4545 Ha 0 b A L JF

T CRM 3 2521 45 P XL i 02250 B0 5 0 FE 08800 1 30 080 T SR A5k 11 ATAA 5 6 J WL O F 1 2
COPW VD). 238 H 9 25 0 6 0 FE 1 o 9 0 2 b A 50 32 088 BT CRML R S5 401 5 U0 0025 R 6

»

W, i 5 RIEANE # TR A55UR NASA NTF Wlﬂiﬁ&?%é%’%ﬁ’ﬂﬁ FE o iR B JEE KR 0L 85 2R R I < 0 O 3. 07l L

%ijJ9%%%ﬁﬁ@?%ﬂﬁi%%ﬁi%ﬁﬁﬁﬁﬁﬁ%#i%[‘%{E&’%fﬂﬂﬂﬁi%@ﬁ?ﬁﬂﬁfﬁﬁﬁﬁEI’J171l£;‘ﬂﬁl%7 3. 0%H L AR TR S 4%

B AT A LI b 3 T L i — 2D T {rﬁ*‘fﬁ'“ FAL LI - 3 T U S 45 4 R A AR Al s A O 4. 0TI TF AR AL 3K

ﬁ@ﬁﬁﬂfi%%ﬁ%%ﬁﬁﬁ%ﬁ\%{@\;ﬁ s TSRS R v 5 WL SR 0 P A T R TR S e ) B (A
[ 4

LG5 SR T 400 1K 0 A5 2 |
.
X #iE . RANS 7#2; WCNS;

\\\

\ iR
REASES. V2117 COERRE. A
y

ATAA B 77 B A i 25 (Drag Prediction
Workshop, DPW) 3| T it 556 B 25 5 3 712

MM L sk

N\
¢,

\ Y
\)r

XEHES. 1000-6893(2018)94 82464207

0.
f&%ﬁ@%‘%ﬁ%%%ﬁﬁ?*ﬁ@ﬁ%ﬁ%%

DA 1y 7 K 0 45

B TR 255, C R0 CFD BiE S H0A o RN BE A0 B0 25 5. A SCAE 3 76 Al I 952 T

B R T B I B 2 . 2012 45 61N

BB 5 J DPW (DPW V) %X H C i
(Common Research Model)™ 3 B 24 & {AeFaN
HREAERR AR 5 NASA Langhg By NTF
(National Transonic Facility))ﬂ‘?ﬁ}NASA Ames
i) TWT(Transonic Wind Tunnel)zﬁﬂ:%Ti‘H@
B X I BT, DPW OV bE, BT R
Navier-Stokes(RANS) J5 2 1 2 [y 25 [A] & HOR 2
MTHRT7k  ok B A4 ML 22 RUFFEHLAG L3R
HET 57 20 CRM 3 B 21 45 M4l R F 55 25 10 %
TR RSt R YL R RECE
S AL A A A 4t R e AR T R N 1 3K 5

R EHI: 2017-08-02; Ef&HHI: 2017-08-26; FAHHI: 2017-09-08; ML HARATE : 2017-09-11

W) 4% R i3k http: /hkxb. buaa. edu. cn/CN/html/20180406 . html
E£mA: ERELMI LRI (2016YFB0200700)
% @I51E#. E-mail: supersunyan@ 163.com

SRR 5 B2 I8 B HORS BE ) WONS(Weigh-

ted Compact Nonlinear Scheme) JFJ& T CRM #
B 20 A AR B BB AU TR 45 2R 5l e 45 2R
Z [a] [ REAE AR R 22 5+

Levy S 7E3CHR[8 I 8145 T S8 CRM 2 &
A R AL AL SRRV IR 56 5 B 2 R 2 ] 2
N NE S O R RN S LR SR TE ATy
Y BT B B AT AR T 1Y sl sk A2 B L 4L
(BT S35 2 5 A £ 455 XTI A A e 8 S 4 2 L
EA A rh A 75 8 XTI 8 30 v [ 2 B R o7 8 5
BE T XU 2 56 ) g A5 ) g XU A AR < 2l R
AR I HUHE - David™ " SR H BRSBTS O 1 4

14:16

121642-1



Fa TR B RIS T CRM 35441 4 P b B0 0 < 30
S I % 0 40025 1 19 % W 5 Keeye 4600 %
FH 2 BORE JEE s 38 A 22 b 150 R o T 7
VRIS T W B T 6 CRM 3 2 401 43 g
T A5 AL 25 SR 1 5 4EL b T 5 T SR
FRY 40 480 0 o 3t A R R L 2016
AE 6 A BRI 6 J| DPW(DPW VD) 88 74245
B R B CRM F 5 201 £ g 50 O 3
WIS R0, LI IO 45 5 0 (B0 25 SR 5 KL A 0
S5 LA 4 B FE R 1 A M 25 SO 5T HLI
JRMET 54 AT B LR . DPW VI EUE A5
SERLG ST W], 58 T CRM 5 40 4 1k
Ha B M B IS L B S P 2 R 5 1A
5 () 4 AR FEAT 3 T RSk
1 2R BI04 SR i 5 T 150 2 5 0 0 A R
HEAE R AR 2 B s
S84 AR IR VAT L B TR S B T 0
TI@WW%W%@H%IWﬂE%WL
T DPW VI41% 244ty CRM EﬁAWﬁﬁ
R F NASA NTF XU Eﬁﬁz(%& éﬁlﬁ’fi‘:ﬂ EN
SR 5 B2 BB HORS TSR TON'S 1% Bent s
WM%&ﬁ}WHW3¥ﬁ%ﬁ%%m%ﬁ%
FUTE () 15 R P (A L 3 9 0 R 6 B
W 7 o A PRI A 70 18 30 B 7 T A 4
o X CRM B 2 2 4 780 30 5 1 B

1 CRM B 21 A 1A XU 455 AU

CRM # #J& i NASA il DPW 414
A BT A Y 58

i
oA IS B HLAS B, J2 B ﬁ%
CFID (5 3E A8 A T FF S 406 3 4 %@%

ﬁﬁ085ﬂﬁ§ﬁﬁ050(hMﬂﬂﬁﬂ@
FTRGASE R/ G/ FRAGTKME &/F
R/HR/BRA G K EARNF R, DPW V4 %
M DPW VIHZESH T CRM #H 54 4 1k
4 Y ARy JE W 58 B A, R [R] (1) J2: DPW VI 41 %=
SR PR CRM 32 5 240 A B T AR £
T IR X 6 0 A ) RS S SR AR TR

NASA NTF KUl i % . CRM 3 B 2 & £
RIS ARLGE o 0. 027 AR S HR B S 5 1H
S =0.279 7 m*; PSR B3 K c=1. 891 m;
JEK b=1.587 m; MR b A=0. 275; 5% Ik AR=
9.0;1/4 B 5458 Ay = 35.0°; Lk %k Ma=

\

\\{ ir

0.85; FHIEE Re=5.0x10°, K 1454 7 DPW V]
AT SR E AR M o T FA30HHE
IE R CRM 3 5 4 & (R IH S BLRL, MR 25 T
CRM 3 B4 & “WIPE”SME B BRI (F 1
B ER) . TERIEM AT  HLFE 3 sh AR
TV AL 3L R 1) o 34 434 0 5 it o DA 9 360 A %) 15, AL
1) F BN S AR R BN 5 0 ) = 3. O°HY .
FEA AL A i AR E S 17, 4 mm, 5 AR JE 38 2
—1.1°, NS, CRM 3 5 4 & 1k “Ki
PEHME T AR AR R CRM-WB, f 5 i#<
3 P 1y CRM 32 5 21 5 AR SN E 1 5 8 80 b
i CRM-WR7A
VB R T 9% B AR B R 8
@F¢HMﬂﬁﬁﬁ w2 R . T

oAU 250 0 0 A R S
mﬁ%#fm‘éeymﬁ

RN A B (A A %
I S P 0 0 A0 7 T O O A B
SO A T R L B 4 5
B F R SR A P 2 2T (6 360 . RSOl &
SRR S B A CRM 3 5 414
BT U8, CRAC WaS A,

-ngld

= g =2.50°
- =275°
== g =3.00°
= g =3.25°
== g =3.50°
=g =3.75°
= g =4.00°

Bl 1 CRM-WB-A 4 % iy 355 45 70

Fig. 1 Computational model of configuration of

CRM-WB-A
Y]
z
~,

X

B 2 CRM-WBS-A )5 A9 3+ 54 R
Fig. 2 Computational model of configuration of
CRM-WBS-A

2 TP S R A R T

WA DPW 21 212 5 23 25t 1 A A 95 5
JEEOU SCRRCO IR FHEL L vb AR RIS 41 4 25 22 Hx 4
LERIT R T CRM-WB A R iy [ b i S AT 52

121642-2



FEARAT T ELAG A U S 1 A3 sl R v B
LR, RASCHERL9 ] CRM-WB #4 7Y [y v 45
Do A% A Ay B 1 T A TF R AR SC R A 58 T4 . CRM-
WB ) U 2 A5 [ 4 R Ry 8 440 223, YIS 1 )2
P TCE MR A 0. 94, FIH DPW V4l & 242
HBERYAS W] 30 F T B A h B AR TR Cn &l 1
78D s R FH 555G o XA A TR R T D B A% 4y
il 3 B AR Y 5 RS 1 5 A R Bl
A AR TE Jr vk RBE-TFI' 4 1 1 A [] ok 3t 30
1T i) CRM-WB-A #8518 A% . 7 b 3L Ak
L T AN R A R CRM-WBS-A
g TR S T A T A TR 3T AR 2 A IR A A A
K% T 16 133 343,

ARSCR A R 250 Ik B UL B R T 0

RANS J5 41 5l Jy 1 1 % U090 88 HOR 1 5 B *e\?’"
K5 B2 19 WONS, 26 301 ) 25 BICR 6 f‘JA'*'#E"‘TEB'F'(\\\>

23 T T R A R T3 4 R B
L 5 o A0 0 L SR [17-18 T gl 7
JHI Menter 05 b 7 1 i iz (SSTO\PRON, B it ot 460
OO SRe P 4 i 0 A B O R 4

4.0°, A IR Aa=0. 25°,
3.1 SHNRYUHEDHNEL

B4 25 1 SR B A T T 1R Y
CRM B S5k 3 Mt SRR T 1 R %8 CL .
BH 1 20 Cp MR A 7 9 2R 80 C, Bl T30 £ 1
Ak [ 25 T NASA NTE KU (#0735
45

FETHHIW A S [ N CRM-WB #4585 CRM-
WB-A 4 B3 e 00 11 53 45 R A T4, L gh

75 I £ S0 A 75 A IR0 T 6 T g R A
R BRI 5 R — O, 39T e B B LA
)
0.651 °
N 0.60F
0.55F
® NTF Test 197
osop & T CRMAWB-A
N ° . I—o— CRMI—WBS—A

22 2.6 3.0 34 38 42
ol(°)

() 3R % 5% Fl BLU-SGS zﬂ‘%{?y‘ . @C,vsa
\\\‘*' 0,05 A\ e
- w ® NTF Test 197
Ml i —=— CRM-WB .
| —— CRM-WB-A
0.04f —— CRM-WBS-A
\
A\ UN
A ‘\:) 0.03}F
E | Nty
T ‘ i W« g\ L
HH T \\} g .
il T 0.02 - : . .
il | 22 26 3.0 34 38 42
2O\ al(®)
& 3 CRM-WBS-A Mﬁ!)@j‘%ﬁiﬁﬂ@% (b)C,vsa
. . . Y\ N -0.04
Fig. 3 Computation grid on symrﬁc}ac plan of .
CRM-WBS-A configuration ® e ° . o - ®
~0.08 | W
3 TSR G i y
—0.12f
¥ H CRM-WB,CRM-WB-A il CRM-WBS-A
. . . - ® NTF Test197 —+— CRM-WB-A
I 3 B RN £ BRI 0 v R T oL ecruws o crmwesa
T 9 T B S B T2 30 4 3 4
PLEE 09 52 e i 9L X LR S NASA 2.5 m X (©C,vsa

2.5 m NTF JA 38 56 00 g A0 8o . Bl
BSR4 15 1« Ehff B Ma = 0. 855 4k T F- 24
E KA T Re=5.0X 10" a=2. 5"~

Kl 4 CRM 3 5 20 & (il 7S 3 fe
Fig. 4 Aerodynamic characteristics of CRM

wing-body configuration

121642-3



fin =

¥ W

BIR) 2 ok BRI M AR 3L TS A
CRM-WB-A ##1 5 CRM-WBS-A #) % =, g 45 Pk
(T4 SR LB ik — 2 5 18 T B R R A S 4
Je AR TR A B T 0 2 R B ) A ARG Sk A7
AP T R KRB IE . 3 S
SR LTS A5 AR L O LLAT B AR
FE X Tt T 2 BORMREAN 71 R 28 B 52 o B s g 3 A8
TS AR 52 MR A T 30 Ak A T AR T S 4
X BH 77 2 B B 5 i 4 B AR A 2 s CRM-WBS-A
TR 3 R A B 4 R o 4 30 XU X ) g 4
Ho TGS FURN G 45 AT A7 A D 22 19 St IR
e 2 AN T7 @ KGRI I 2 i 45 2R 19 1 22
A7 X DRI 3 38 45 2R 1 4% o 488 1E 5 A ok — 20 1Y
58, @ MU B H 7 HLIE ALK ORG U T % 445
1713 74 SC AR RCAEASE DR FH A 2 i 3 7 5

-12 "

0.4 H

(s 0 0.2 0.4 0.6 0.8 1.0
X

(a)n=0.131

s 0 0.2 0.4 0.6 0.8 1.0
x

(¢)n=0.727

3.2 NEREBENRH#HSH («=3.0°)

5 5 H T Al o= 3. 0°IF . 2R FH 5 B 8 3
FITEAS R CRM 3520 4 (R # AL 3 A B AY fre
) 3 WL 300 T 6 T 1 R 8 C, 4 i 2k TR
5T NTF KU AH B A 0000 e &cds ™ 181 5 rh
WAL bR o SR L3R AL 16 O ik 49 B 19 L Sk LI [
i R

MBS AT LA L N BL 3 (= 0. 131,
0.397) M &, Bl Bk AR B A AL 3 |- 38 1
S 137 I TR S » % L A 30 8 0 TR ) 3 A i A
VAT B 5 RTS8 A ML 3R P9
P W NT B . e p—0. 727 8 ir . o B 0
A TR HL R 1 3L A S o7 RS A o7 A

Qgﬁ%ﬁE%ET%,M£TEﬁm%%ﬁ%%E
NNl

-12

0.4

0 0.2 04 06 0.8 1.0
X
(b)n=0.397

0.8

0 0.2 04 06 0.8 1.0
X
(d)=0.950

— CRM-WB ——CRM-WB-A —— CRM-WBS-A
® NTF Test 197:a=2.89°, C, =0.520 = NTF Test 197:a=3.17°, C, = 0.559

A5 CRM 3 5 21 4 (Aot 71 Y 0l 7 1R ) R 805 A ith £k

Fig. 5 Curves of pressure coefficients distribution at different spanwise locations of CRM wing-body configuration

121642-4



7 WA HG T 5 5 Y S A (A b B IR R R AL
EWEARE . EHLERAR (p=0. 9500 BIALE .
SRR TE X 43 AR B S =0, 727 3
A7 AL 5 TS Y 7 55 8 A5 B 3 T O B A5 M R
A W AR AL HLEE b BT T W Y U &
. Bz, i T#EASN 2R B E fUHLE A h
LR ) B 2 T 0 I # BE  OE X PLEE R
1T H 3 28 503 A 1 57 o A ey 38 AR B 35 AY 72 7 1y
N A AR LI b 3R T O AL RS R A i
VAL LAHT I B0 R B s SO B SR LA |
PV AL BT A (CBLASAL B A0 I 12 HL 3 3 AY
b S BOMLIL b 3 O A R R AR AL

3.3 HMELRERE (0=4.0°)

I ACa) s T o=, 0°HY . %umﬁ‘Q%éﬁﬁ

WBS-A 1 1155 45 %KﬁﬂﬂWRM“mgg
%5 CRM-WB-A #5015 517+ /) 5 508
TH. IG%mTﬂﬁw%OHfﬁﬁm@H

PR CRM 32 & 21 4 Q@ﬁmmi
RIALE WURTE S 0 2\ N 6 o 1.0

i a=4. 0°f , CRM- WB@@ 5MCRM-WB-A #
Mﬂﬁgﬁ?wmmfég%éﬁﬁ% P IX %
SR T B L CRMEWBS A 14 RUAE 3 B 25
BB JE S W B A B B R A B X

---------- Saun

%\\\ =~

(c) CRM-WBS-A t#4)&!

Kl 6 CRM 3L 4l 5 (A BLIE BRI R L (a=4. 09
Fig. 6 Streamlines on wing upper surface of CRM
wing-body configuration (¢=4.0°)

% 4
4 %8
FF 5 Bras (8] B HOR B Y WCNS Fil SST

D5 P i I AR, I R T R B0 A IR AR Y S A e
EXF CRM 32 5 20 4 1+ 719 3 30 47 Pk 1 52 e, 3
it 5§ CRM-WB fr;%;ﬁai%u NASA NTF R i
B 45 X e i ARSI AN -

1) a=3.0°Hf, &*W’J*%%iﬁé’%ﬁ*“%i%

S ECHLE b1 0 I 7 R RS e AMIN ML EL ik
& VIHT R 7R TR
2) a=3. BT, R ST R B R L

L%Eﬁﬁ&ﬁ%@éﬁ%%%%ﬁ%ﬁmu
1 B 4 4 W A AL

)= 4 OIN T RMR R A B S
Y5 2 0I5 2 th DR 43 1 HE T 5 B
EIES S ICES 1N

40 FFRRER e [R5 B B 2 T A
PR S P S O T R RS R s
S AR

8 i W

mw%I%Q@rt%%&ﬁ%/M£mu
5 8 e S 92900 T A 4 5 T
mﬁ¢@$émﬁhaiﬁirﬁﬁﬁﬁﬁ@k

it
>

LEVY DW, VASSBERG J C, WAHLSR A, et al. Sum-

mary of data from the First AIAA CFD Drag Prediction

Workshop[ ] ]. Journal of Aircraft, 2003, 40(5). 875-

882.

LAFLIN K R, VASSBERG J C, WAHLS R A, et al

Summary of data from the Second AIAA CFD Drag Pre-

diction Workshop[J]. Journal of Aircraft, 2005, 42(5):

1165-1178.

[3] VASSBERG ] C. TINOCO E N, MANI M,
Abridged summary of the Third ATAA CFD Drag Predic-
tion Workshop [J]. Journal of Aircraft, 2008, 45(3):
781-798.

[4] VASSBERG J C, TINOCO E N, MANI M, et al. Sum-

& £ X #

et al.

mary of the Fourth ATAA Computational Fluid Dynamics
Drag Prediction Workshop[J]. Journal of Aircraft, 2014,
51(4): 1070-1089.

[5] VASSBERG J C, DEHAAN M A. RIVERS S M, et al.

Development of a common research model for applied CFD

121642-5



[6]

[7]

[8]

(9]

[10]

[11]

[12]

[13]

validation studies: AIAA-2008-6919 [ R |. Reston, VA:
ATAA, 2008.

RIVERS M B, DITTBERNER A. Experimental investi-
gation of the NASA common research model (invited) :
ATAA-2010-4218[R]. Reston,VA. AIAA, 2010.
RIVERS M B, DITTBEMER A. Experimental investiga-
tion of the NASA common research model in the NASA
Langley transonic facility and NASA Ames 11-ft transonic
wind tunnel Cinvited): AIAA-2011-1126 [ R]. Reston,
VA.: ATAA, 2011.

LEVY D W, LAFLIN K R, TINOCO E N, et al. Sum-
mary of data from the Fifth Computational Fluid Dynamics
Drag Prediction Workshop[J]. Journal of Aircraft, 2014,
51(4): 1194-1213.

Fia ¥, Ihe, dfEar, 55, CRM 3 B4 & R & ks
BERCEAILT ], Az 241, 2017, 38(3): 120298.
WANG Y T, SUNY, MENG D H, et al. High-order nu-

[14]

[15]

[16]

\ ¢

merical simulation of CRM wing-body model [ J]. Acta \‘;\:‘3‘
Aeronautica et Astronautica Sinica, 2017, 38(3): 120 38\‘9 [18]
N

(in Chinese).

DAVID H. CFD investigation on the DPW-5 coﬁfigbalion

{1 \»
with measured experimental wing twist, \\i\?g tbg elsA sl-
L 4
{4?13—2508 [R].

ATAA

| T

over and the far-field approach?
Reston, VA: ATIAA, 2013. 'Y
KEYE S, BRODERSEN G\&JBE’[{ M B. et al. Investi-
gation of aeroelastiéy [&e&} %n”the NASA common re-
search model[ ]J]. J()urnaﬂl’()f Aircraft, 2014, 51(4): 1323-
1330.

TINOCO E N, BRODERSEN O P, KEYE S. et al. Sum-
mary of data from the Sixth AIAA CFD Drag Prediction

ston, VA: AIAA, 2017.

ther investigation of the support system effects &Z
)
twist on the NASA common research mod\elaﬁ IAAN2012-
N \
' 4

A\ ¥
\ ¢
\3

[19]

[20]

[21

[17];?
3

3209[R]. Reston, VA: AIAA, 2012.

RENDALL T C S, ALLEN C B. Efficient mesh motion
using radial basis functions with data reduction algorithms
[J]. Journal of Computational Physics, 2009, 228(17):
6231-6249.

SONI B K. Grid generation for internal flow configuration
[J]. Computers & Mathematics with Applications, 1992,
24(5-6): 191-201.

IV AB/NHL, EiE¥E, %, RBF_TFI 454930 Mk 5 A 1
KR A st s pg i T TR g%, 2014, 31
(10) . 228-233.

SUN Y, DENG X G, WANG Y T, et al. Application of
structural amic grid method based on RBF _ TFI on
wind tur&?& s*gtic aero-elastic modification[ J]. Engineer-
i g@ﬁs}mnics, 2014, 31(10): 228-233 (in Chinese).

G X G, ZHANG H X. Developing high-order weigh-
fed compact nonlinear schemes[J]. Journal of Computa-
tional Physics, 2000, 165(1); 24-44.

DENG X G, MIN R B, MAO M L, et al. Further studies
on geometric conservation law and application to high-or-
der finite difference scheme with stationary grid[J]. Jour-
nal of Computational Physics, 2013, 239 90-111.
MENTER F R. Two-equation eddy-viscosity turbulence
models for engineering a\p&l\;tion[]]. ATAA Journal,
1994, 32(8) 1598-,1{05‘.')'

CHEN R F, W
metric Gaussfﬁejl&'schcmc for arbitrary grids[J]. AIAA
Jour .‘étggo‘, 38(12); 2238 2245,

BIASU A, EiE U, F. BLUSGS JyikfE WONS

# ]. Fast, Block lower-upper sym-

-
Syt BT, s L 2015,
Workshop: CRM case 2 to 5: AIAA-2017-1208[R]. Re- A ‘) ¥33(6): 733-739.

N )
. . . 3 6NN\ L7
RIVERS M B, HUNTER C A, CAMPBELL R L.&& R
R
ng

121642-6

WANG G X, ZHANG Y L., WANG Y T, et al. Numeri-
cal analysis of BLU-SGS method in WCNS high-order
scheme [ J]. Acta Aerodynamica Sinica, 2015, 33(6):
733-739 (in Chinese).

(AR FUHF)



High-order numerical simulation of CRM-WB wind tunnel model

WANG Yuntao', MENG Dehong', SUN Yan? * , LI Wei'

1. Computational Aerodynamics Institute . China Aerodynamics Research and Development Center ,
Mianyang 621000, China

2. State Key Laboratory of Aerodynamics . China Aerodynamics Research and Development Center .
Mianyang 621000, China

Abstract. A high-order numerical simulation of the Common Research Model &Cﬁtﬂ:ﬁ wing-body test model is presented by
solving Reynolds-Averaged Navier-Stokes (RANS) equations with the fikb\-'&{\ger‘Weighted Compact Nonlinear Scheme (WC-
NS) and multi-block 1-to-1 structured grid. The test model and initial’?éndﬂions are obtained from the sixth AIAA Drag Pre-
diction Workshop (DPW VI). The purpose of present work is t‘o d§‘§gss the influence of the static aeroelastic deformation and
support system on the numerical results of the CRM wing-bwf,configuration by using high-order numerical method. Com-
pared to the numerical results of the “rigid” CRM wing-\th@ &;nfiguration and the experimental data from the NASA National
Transonic Facility (NTF) wind tunnel, the high-orgg\sﬂn)nhe;ical results show that for 3.0° angle of attack, the static aeroelas-
tic deformation moves the shock wave upwa?‘d{)n $He wing upper surface, and decreases the negative pressure before the
shock wave; the support system mo eé e(s‘:h;(gklwave further upward and changes the flow structure near the wing tip. The

main reason for the lift curve break‘a 4. (% angle of attack is that the computational model doe\s@@} include the support sys-

tem. The numerical results wi tK@\?ddi ion of the static aeroelastic deformation and supch sysfem into the calculation mod-
¥ 5
*

<
el match the experimenta{{is §’m€re closely. E\\;
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