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When a natural frequency of the trailing edge of a wing is close to a vortex shedding frequency, an amplitude of the edge oscillation

becomes maximal; it makes intensive noise called singing, Motion of the trailing edge may also feedback to the vortex shedding so that

self—sustained oscillation appears, and a resonant frequency is locked in some interval of the speed of the incident flow, In this study,

we first evaluate main features of oscillating characteristics of the wing, Second we simulate fluid—structure interaction of the wing with

a flap using a commercial code, ANSYS—CFX, and investigate lift characteristics in a frequency domain,
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Fig. 1 Configuration of a training edge model
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Fig. 2 Predicted natural frequency
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Fig. 4 FSI analysis procedure using ANSYS-CFX
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Table 1 Structural properties

case 1 case 2 case 3
Section NACA 0012 | NACA 0012 | NACA 0012
w/o flap |w/ 10% flap|w/ 25% flap
Hinge point 0.25C 0.90C 0.75C
Structural Aluminum alloy
material
Foil section NACA 0012
Chord length m
Modulus _of 73GPa3
elasticity
Material density| 2,800kg/ m

NACA0012

> w/ 10% flap -3—.

Fig. 5 Numerical models (NACA 0012 w/o and w/
flaps)

Table 2 Calculation conditions

Sfampling 104
requency
Grid type C—type structured gird
y+ 100
Grid number 135,364
Fluid density 1.185 kg/m
Turbnzjgedn(;e Shear Stress Transport (SST)
P-V coupling Rhie-Chow 2nd order
Relaxation factor 0.65
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Fig. 6 Generated grids of the numerical model (25% flap)
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Fig. 7 Comparison of lift forces between w/ FSI and
w/o FSI analysis (V=30m/s, 10% flap)
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Fig. 8 Comparison of lift forces between w/ FSI| and
w/o FSI analysis (V=30m/s, 25% flap)
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Fig. 11 Displacement and stress distributions on the
10% flap
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Fig. 12 Lift forces of the time domain (w/ 10% flap,
V=30m/s)
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Fig. 13 Lift forces of the frequency domain
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