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Grid Convergence on Surface Pressure Distribution
over the RAE-A Wing-Body Configuration
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ABSTRACT

Surface pressure distributions over the RAE-A wing-body configuration were investigated
and the grid convergence along the streamwise, spanwise, and circumferential directions
was numerically studied. Flow analysis in subsonic and transonic conditions was conducted
using the k—w Wilcox-Durbint turbulence model. Surface pressure distributions for
subsonic flows were well matched, but those for transonic shocked flows showed a little
discrepancy with the experimental data. A cubic spline extrapolation method was applied
in order to investigate the grid convergence. This method presented that the grid
resolution in the circumferential direction is the most important grid parameter. A refined
grid system was made based on the grid convergence study and provided more accurate
prediction, especially on the symmetric body surface of RAE-A configuration.
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Fig. 1. RAE-A Wing-Body geometry

TECE L

Fig. 2. Surface grid of RAE-A Wing-Body



228 A2 - - AR - 25 B 7 R A
Table 1. Surface Grid System M=0.8, Re_=1x10°, AGA=0, =0.6
Number Of Ce”S k-w Wilcox-Durbin+ Turbulence Model / 3" TVD
Wing Body “r a
case (streamwise x | (streamwise x 02p
spanwise) @ direction) Lo
Q
casel T
(4M cells) 272x128 290%88 - -
case2 “I LI i
6M cells) 272x176 304x96 N PO
Case3 0 DIZ 0‘4 XIC OI6 DIB
(15M cells) 272x176 392x208
case4 M=0.8, Re,=1x10°, AOA=2, =0.6
(24M Ce”S) 272x176 392304 08 k-w Wilcox-Durbin+ Turbulence Model / 3" TVD
sl & xt y
231 270 W &3 Ex a4 f
<
27 span W] wE A ()l 3l °f
9] wH obe ¥ 4 SYsta
Figure 3& Vs 04, W57k 0°, 200 o) I s
BE AU olMe] ke BRE AnE HelF X I
1 })]‘q_ :lﬂ_]—_f_ Flg 4‘_— U]‘o]--{r\— %—%—Z)" 00, 0 0.2 0.4 XIC 0.6 0.8
2°0] tigk A¥olm, Fig. 5+ DWP—’F 0.9, W57

0°, 1°¢l th3 Aol 34

M=0.4, Re_=1x10°, AOA=0, n=0.6

oa k-w Wilcox-Durbin+ Turbulence Model / 3" TVD
02
0
o
Q
02F
4M cells
04F . 6M cells
.............. 15M cells
1Ay Exp
06
4
1 1 1 L
0 0.2 0.4 0.6 08
Xic

M=0.4, Re =1x10°, AOA=2, 1=0.6

Kk-w Wilcox-Durbin+ Turbulence Model / 3™ TVD

0.6

M cells
0.4 6M cells
15M cells
Exp
06
1 1 L 1 1 1
0 0.2 0.4 086 0.8 1
Xic

Fig. 3. pressure distribution on the wing
surface at M=0.4, a=0°, 2°

Fig. 4. pressure distribution on the wing
surface at M=0.8, a=0°, 2°
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Fig. 5. pressure distribution on the wing
surface at M=0.9, a=0°, 1°
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Fig. 6. pressure distribution on the body

surface at a=1°, ¢=0°
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M=0.4, Reu=1x10°, AOA=2
k-w Wilcox-Durbin+ Turbulence model, 3" TVD

Cp:  -035  -0.226582 -0.103165 0.0202532 0.143671 0.267089 0.390506

M=0.8, Re,=1x10°, AOA=2
k-w Wilcox-Durbin+ Turbulence model, 3" TVD

Cp:  -035  -0.226582 -0.103165 0.0202532 0.143671 0.267089 0.390506

Fig. 11. C, contour on the surface
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