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Effect of Wing-Body Thickness on Flow Characteristics of
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Abstract: There are complex flows such as the shock-boundary layer interaction and the shock-leading
edge vortex interaction in the highly swept flying-wing configuration at transonic speed, and the flows
have serious effect on the flow and erodynamic characteristics. To compare the flow detail of the thin
body model and the thick body model, the effect of the wing-body thickness on flow characteristics and
the flow mechanism are analyzed by the simulation method. The results show that: At the small attack
angle, there is a sidewash effect in the nose and shock-boundary layer interaction which leads to a flow
separation in tail due to the quick tail contraction; at the middle attack angle, the sidewash effect of
wing-body thickness makes the leading vortex appear later and the effect zone to be smaller, but it also
makes the vortex strength and the wall suction increase, and the effects make the vortex lift change lit-
tle. The shock in the middle model due to the wing-body thickness would pass through the leading edge
vortex and induce the leading edge vortex breakdown, which makes the vortex breakdown angle and vor-

tex lift to be reduced.
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Fig. 1 Typical slices of two configurations

1.2 HEEMTERME

SR A PR A B 3k X 2 2% AN 28 O 1 AT B3 A
U, 100 7 B R v 3 N-S Iy B4R L &5 ) 25 1
05 ¥ AT BR AR B 3L 0 K A IR B R Y
Roe il 5 22 5343 246 20 Rl M 0% FH = 9 i B A o
2250 H6 25 i B) 3 1 R B 2 LU-SGS Jy ik K
. A AL TR ko SST AL, T Ak
WSSO B SR T 22 T A R

THE 4 SR 22 B ok 12 435 g I A%, 23 1A] 35 3R
“O”RYRIKE YT 2 R B H” R R AR B 2
800 JTA~ B 248 — 2 MA% v ~1. /INEZH K
LA JR AR AR R 6 1T I K% R &S 8] 30 5 AL 4
2 i, WmR A G R L E R A E
SR I S 8 i SR 4 A
1.3 HELERBIE

R T 6 UE B A0 5 R ) T A L 0
(B A 40 235 SR AR 4L 7 FL-24 KU (b [/ 25 R 3



RO A L A5 L R B JRE RE /N R K L TR AR R I B R 1 Y R T 505

K2 R
Fig. 2 Computational grid

FTIWR5E 5 % S vt s BT JFD-12 KU Cop [ i K
23 3B S H AR B AT ) 19 XU IR 56 25 R AT T b
B, B3 EY Ma=0.9 CMH I N RIZHRE
A JE AT 45 R L B CL T &
B.Co N RECo WV R o R, A
K3 T LU Y« 78 v /NG 0 FEL A S 9 1) 3D R
B 45 R 5 K 0 4 SR R — 0 A 10 A [
VT THE 2t B A b ABE AL L T % T i 2 3R T
I3 & AR I3 46 E AT B4 B B A 2R 0 A
AT R B Tl 25 W K. X E 2R
NS ERATG R R R — M Z AR 3h
PG 32 K Uik i it S\ S 2R T PRI BE 4R S i 2
PR 2% 52 ) s B[] — g 0 A5 A 7 AN (] 9 T 3 77 3k
B LA BE AT — BUW 25 5 L 8l 1Y 52 e P o il TR
WA R 25 . (H BRI S T a R 5ilge 45 R
ORTTRSIPSIKE STt R = R E T K
1.4 HiEAbIE

R TR A Sy B B JRE R AR AR X T )
AR5 ] 5 AR SC R T 7K 56 2% B2 Hh A% T % W ) L 4D
B 4 T 7538 R AL T R T g 2Z A A
*

C.=C,+C. (D

KrpC, BRI T ) BB Cu Ros i T 1 RAEL
H T TROER R A 100 48 T B A LA L 0% AR i T
AN 0 PR e IR B2 AR AR B T ) A il A e T
WA IE . BT — AR oR 0% A T ) R R

B3 e 5 A R B (Ma=0. 9)
Fig. 3 Comparison of test and computational

results(Ma=0.9)
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