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Abstract: This study presents computational analysis of aerodynamic characteristics of two-dimensional airfoil
sections with elastic flap attached at the trailing edge. EDISON CFD was utilized to simulate the
incompressible turbulent flow around the foil and MIDAS IT was employed to estimate the deflection of the
flap under the pressure loading. Using iterative procedure, the terminal deflection was estimated and the
resulting lift-drag ratio indicates that the favorable effect of the flap is expected within certain amount of

angle of attack.
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Table 1 Flow conditions around the airfoil with flap

Airfoil NACA0018
Chord Line(L) 0.28m
Flap length( ) 0.175m

Re 587139
© 1.7894 <10 "kg/m s
p 1.225kg/m?
6mm/s
n 3rps
w 67 rad/ s
R Im
AOA 1° ~6°
n=3rps 3

w = 6w rad /s

R=1m

Fig. 1 Blade geometry
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(W) 6mrad/solth weEbA (V)= A (DI ok
V=2mR=wR = 6rm/s (1)
2.1.2 Blo| ===(Re) Al

Dl Wl FFS dol, Fael Pol= Al AEH FUA A8, F7] Tl BE(p)s
AAAS(E A B Ede] 438 Wl v Re= 4 )5t 2tk

_ pVLA+D) _ 1225><67r><04557587139 (1714 L = 97 dol, | = = Zo]) ()
Z 1.7894 <10 °

22 AXt 2EE Y AH T
NACAO0018 ©]3 9] AX}= Fig. 204 Holw= AATH 2xd AAolw A= 231,3617]0]th. o3
S R o) Ay AAWE i AL A3 AT Y 2 JRE vlg 2 B39

- O
A48 A4sken.

Leading edge

Trailing edge

Fig. 2 2-D numerical grid of NACAO0018
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Fig. 3 Boundary conditions for case without flap Fig. 4 Boundary conditions for case with flap
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Fig. 5 Flow chart for iteration Fig. 6 Endpoint position of the flap at AOA 6°
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Fig. 7 Convergence condition of the Flap Fig. 8 Flap geometry and Deformation(AOA 6°)
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Fig. 9 Lift and Drag coefficient(Experiment and  Fig- 10 Sectional views of case 1 and case 2
EDISON_CFD )
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Fig. 13 Drag coefficient Fig. 14 Lift-drag ratio
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Table 2 Comparison of lift-drag ratio at AOA 1°~6°

AOA Without Flap With Flap Cl/Cd B13tH(%)
1 4.554937075 6.260504790 37.44437491
2 9.575795900 12.092806585 26.28513297
3 14.693053076 17.636823652 20.03511837
4 19.502897319 20.247452981 3.817666934
5 24145723012 21.900988982 -9.296611367
6 28.144517181 22.087914413 -21.51965418
4.8 2
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