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Parametric Study of Transient Spoiler Aerodynamics with
Two-Equation Turbulence Models
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S. W. Choi, K. S. Chang, and H. N. Ok

The transient response of an airfoil to a rapidly deploying spoiler is numerically
investigated using the turbulent compressible Navier-Stokes equations in two dimensions.
Algebraic Baldwin-Lomax model, Wilcox k-w model, and SST k-w turbulence model are
used to calculate the unsteady separated flow due to the rapid spoiler deployment. The
spoiler motion relative to a stationary airfoil is treated by an overset grid bounded by a
Dynamic Domain-Dividing Line which has been devised by the authors. The adverse effects
of the spoiler influenced by the spoiler location and the hinge gap are expounded. The

numerical results are in reasonably good agreement with the existing experimental data.
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Ztzr vlgg 2 HA FEFde ek
Eq. (1)9) Navier-Stokes WA A eol= F&A2 W] A&k vHA el Roed] Fars
Yol HgHYen, AHH R Qo) WA H (implicit) 7] Q) point-SGS 7] [10]0] AF&H Y}
T WA 1AM At AFEE golr] HAste] U FubE 4 Ahsub-iteration) 7] & AL8-3 Q)
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Aol AEAYL HEE oA A g HREY R AR AGe) Add] YA BAHY
| AN CFL £8 79 @9 AAAE Adg de 2e £F02 Tolgde AxE IA I
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Fig. 1 Baseline configuration of a NACAQ012 Fig. 2 Rotation of the spoiler with a 5%
airfoil with a spoiler. hinge gap.
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Az e fAE 23E JeE T o W

0.5 k4 RAE2822 Airfoil

W, SST ko EQY Afde 22399 s Case 10 (M_=0.75,0~2.81° Re~6.2x10%)
AxE F =l vl Bt ¥He THE | M c+-2e- Conp, (Ralaesn Lona)
3 g wek ofzt ST ohehANA e L g (e o)
FAASE AYAN g 2AE AAE B LT s

- e 0. . . . . .
Az} ojelg AFa R uert EAde o
FERAM A AR dRED F SST ko
gdo] 712 $43 A5 JEIZ USE Fig. 5 Surface Cp of the RAE 2822 airfoil
o 4= gloh. (Case 10: Mx=0.74, a=281" , Re=6.3x10°)
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Fig. 7 Aerodynamic response to a rapidly
deploying spoiler( » =620deg/s).
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