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ABSTRACT

The fluid induced vibration (FIV) phenomena of a 2-D.O.F airfoil system have been investigated in low Reynolds number
incompressible flow region. Unsteady flows with viscosity are computed using two-dimensional incompressible Navier-

Stokes code.

To validate developed Navier-Stokes code, steady and unsteady flow fields around airfoil are analyzed. The

present fluid/structure interaction analysis is based on the most accurate computational approach with computational fluid
dynamics (CFD) and computational structural dynamics (CSD) techniques. The highly nonlinear fluid/structure interaction

phenomena due to severe flow separations have been analyzed for the low Reynolds region ( Ry =500~5000) that has a

dominancy of flow viscosity. The effect of Ry on the fluid/structure coupled vibration instability of 2-DOF airfoil system
is presented and the effect of initial angle of attack on the dynamic instability are also shown.
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Fig. 2. Deformed N/S grid for 2-D airfoil (NACA0012)
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Table 1. Structural parameters for the NACA0012
typical section model

Parameter Property
Airfoil NACA0012
a, -0.25
Xg 0.25
r, 0.629
) 0.8
H 36.15
a5
k]
25
o 20
15
10
s . . R .
8 10 12 14 16 10 20 2
Nondimensional Time

Fig. 3. Time history of the pitch angle of pitching
airfoil at Ry=1000.
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Fig. 4. Instantaneous stream line plots in one period of
pitching airfoil at Ry=1000.
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Fig.5. Aecroelastic responses of airfoil (R, =3000).
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Fig. 6. Aeroelastic responses of airfoil ( Ry =5000).
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Fig. 6. Aeroelastic responses of airfoil (0, =10°).
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