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Development of Adapted Grid Generation Method to Compressible Viscous Flow
around a Transonic Wing
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Fig. 1 Schematic of Point Rays method for shock in blunt body
problem.
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Table 1 Initial grid conditions of NACAO0012.
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Cell number 300X100
As 1.0x10®

Table 2  Freestreem condition.

Mach number [-] 0.799

Angle of attack [deg] 2.26
Re. number [1/c] 9.0 108

Utoo/Uoo 0.001

Fig. 2 Initial grid of 2D NACA0012.
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Table 3 Comparison of lift coefficient and drag coefficient.
200 grid Finer grid Experiment

Initial | Adapted | Initial | Adapted (@ = 2.86)

grid grid grid grid )

C, | 0.281 0.304 0.295 0.309 0.390

Cp | 0.0296 | 0.0316 | 0.0302 | 0.0316 0.0331
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Fig. 4 Boundary layer thickness 8g; and boundary layer mesh
thickness &p.
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Fig. 5 Boundary layer mesh thickness &; and Mach number
contours.

N
, \\\\§§§\\\\§§§\\ ‘\‘
\ \\

i
%ﬂf’"”" ""‘; il

WW%
// /f/#/”'!"t;

| // //// 'lu
’7//{/{(///{/”{1.’JM'I Il

Fig. 6 Boundary Iayer adapted grid

/
///////
// I
/f//////é’

i

-
-.ﬂ"..,
-=

|~
-

Y

3. 3 E%J&Ei@‘“‘f‘*%

R TS B W CTIE AR X 0 fat U 7 e
i} 75: & iﬂ%? AE A (Shock Point) & &5 LAk L 7- 1752 % 1f 4
~9. i U7z Shock Point ONLE % %5 j i (B5% 5 7)) T
L CHRHERQ;(x, ¥) & L, PointRays i & fe/h “3RIEIZ L - C
WD 4 WL THH LET b L7z

Xg = Qg + arys + axy¢ +aszyi (34)
+ a4ys4 (0 < ys = Q] max)

8 I mE A T2, B TBENIIT Pointwise
® Glyph2 L=V A7 VT &AW, —FE, FETET
AL LT B i ISl & LA T2 ks 5 &, DIRBIEE
E¥% BB TE 5. BRI DK T & Z ORI OK LD
fRIE 0.002 THD. AT REITHE B H A O M 60
RN 40 L LTRY, TSI T LR T
Thd. K9 IZBWTHIHIEF & EEHE S+ Mach
Bzt T 5. X9 (a) O T CIIE B E D Mach
BORAWHPHY , FEE-TWD. A0k, WilEIIE 2N 4
B> CARERRICENLT D, LovL, BTORBBRS AW =

ZOEIERHS TS, BTEAEZOK9 (b) T,
BWHAZB IR A Z SR L TS, 2, X 10 R
ED Y DEIMREC, N0 BB 2SR5 T
WD T LAY, Harris O FEBRE WIEVME E 725 7.

0.8

Shock Point

Q
Shock Surface

06 NACA0012 —

0.4

0 0.2 04 0.6 0.8 1
x/c
Fig. 7 Shock detection and curve-fitted of shock surface.
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Fig. 9 Comparison of Mach number contours.
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Fig. 10 Pressure coefficient.
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Table 4 Initial grid conditions of ONERA M6 wing.
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External boundary 15¢
Cell number 289 X 65X 49
As 3.0x 106
Mean aerodynamic chord 0.5401
Wing span 1.0
Table 5 Freestream conditions.
Mach number [-] 0.8395
Angle of attack [deg] 3.06
Temperature [K] 460.0
Re, number [1/c] 1.172 X107
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Fig. 11 Initial grld of ONERA M6 wing surface and symmetry
plane.

Fig. 12 Computational domain.
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Fig. 13 Boundary layer thickness &g; and boundary layer mesh
thickness &p.
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Fig. 14 Shockadapted grid (z/b = 0%).
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Fig. 15 Shock detection on wing surface.

Fig. 16 Modeling shock surface and pressure coefficient on wing
surface and symmetry plane.
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Fig. 20 Comparison of pressure coefficient contours of z/b = 90%.
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