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Influence of Flow Solvers On Airfoil Shape Optimization

H.T. Chung and B.S. Ryu

Abstract : In the present paper, three types of the flow solvers were used to investigate the influence
on the airfoil shape optimization. The adopted equations, i.e., Euler , thin layer Navier- Stokes and full
Navier-Stokes ones, are solved using implicit LU-ADI decomposition scheme. The feasible direction
algorithm with the sinusoidal function was used as an optimization algorithm. The present numerical

method was applied to the drag minimization problems under the initial shape of NACA0)12 airfoils.
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olg ol &3y, ENEY FHAEE,
(D = Ko + 2 K £l @

A71A, yixh & Z1€EY, Xk = HAHTE
ekl

2.2 SHUTY A=Y

e dPANE FoiW #52UAN B
Hagae WARE AASE EAE dolge
22, 438 29 SA%SS AGzAL o
&3 ol mRAT

Minimize CC" ®3)
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Xr < X;sx!, j=1,N )
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distribution on the NACAQQ12 airfoil
(M®=0.753, =195" )

A& lower ¥ upper bidiagonal matrix® &
qste  AAANTE  SE2AAL. gL
Beam-Warming®$'d# o] &% A&
o] Wyg HLEHW A(8)Le Y& go|
ged.

(I+hdAY + e 'V o) I+ hd A~ +eJ'v o)
+ e 'V NI+ 1A, B + e v N (11)
= — {0 E"— R*(Re,) + 8,( F"— $[Re,))

—ed (v d?+(v L)) U

(I+M

A% F29 FX37 EBdYde AAs)
AN oS 2L AFHAYGE St
De = Vv {litypl (I— ¢ ir1)eadel

—Qirin & AV 4 U (12)
o7]14, ¢t flux limiter® &lvlstzm, AFHA
AT €, g © F5° ¥ 4 %L 44
g,

4. ¥ g
4.1 NACAOO12 90| M2% Q=84

ALE FFA4 =239 AHPL 98
NACAQOI2F 919 H&& f5Fo HEstdo



74 MoLHY LESIEE BT
TAirtoll a7 |
~ -
" .—;'."_ ] « oplisnizad
._ = b A
w . i
{ " asp 'Ii
. " S
i \‘\ £ o §of / h
e esesaves M| 3
Y l\ [1] 3
l 13
R T o Y B 1
(a) Comvergence history (b) Airfoil shape (c) Cp on surface
Fig. 3 Design results of Euler solver
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Fig. 5 Design results of full Navier-Stokes solver
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Table 1 Comparison of aerodynamic performance
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A+ BE9Y 2PL v Me = 0753, #o] Fig. 6 Comparison of pressure
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