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Numerical Simulation of Unsteady Viscous Flow
around an Airfoil with Oscillating Spoiler
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ABSTRACT

Numerical simulations of unsteady vicous flows around an airfoil with oscillating
spoiler have been performed using the compressible Navier -Stokes equations. The Yee-
Harten Total Variation Diminishing (TVD) scheme and the Baldwin-Lomax algebraic
turbulence model are employed. The unsteady pressure distributions on the 16
percent thick supercritical airfoil with oscillating spoiler in low subsonic and transonic
Mach numbers have been calculated, being compared with the existing experimental

data.
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(M=0.30, a=0°, 5_,=20° )

M=0.3 a=0° Bsp=20°

: EXPERIMENT (R=1.8X106)
(CONSIGNY et al.)

----- : PRESENT (R=1.0X105)
(NS SIMULATION)
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M=030 a=0° =0.15 Osp= 20° + 1° sin kt

—~-3---- : EXPERIMENT (R=1.9X10%)
(CONSIGNY et al.)

: PRESENT { R=1.0X10%)
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M=0.73 a=0° Bsp=10°

: EXPERIMENT (R=1.9X106)
(CONSIGNY et al.)

------ : PRESENT (R=1.0X105)
(NS SIMULATION)
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30
|Cp /il

Bsp= 10° + 1° sin kt

EXPERIMENT (R=1.9X10°%)
(CONSIGNY et al.)

PRESENT (R=1.0X10°)
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