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Abstract

A numerical investigation was performed to determine the effect of airfoil on the optimum flap
height using NACA 00XX and 44XX airfoils. The six flaps which have 0.5% chord height difference
were selected. A Navier-Stokes code, FLUENT, was used to calculate the flow field of the airfoil.
The code was first tested as a benchmark by modelling flow around a NACA 4412 airfoil.

Predictions of local pressure coefficients are found to be in good agreement with the result of the
experimental result. For every NACA 00XX and 44XX airfoil, flap heights ranging from 0.0% to
2.5% chord were changed by 0.5% chord interval and their effects were also studied.

Representative results from each case are presented graphically and discussed. It is concluded

that this initial approach gives an idea for the future development of the wind turbine optimum

design.
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Fig. 3 Point distribution defining NACA 00XX
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Table 1. NACA 4412, Re=1.64 x 10°
(exp. : experimental result,
com. : computational result)

a=0" a=8°

C Cs |L/D| C Ca | L/D

Exp |0.410{0.012 | 34.17| 1.16 | 0.022|52.73
Clean

Com |0.428 |0.013 | 32.92| 1.19 | 0.024 | 49.6

Table 2. Computation Summary

Airfoil CL Cp (L/D)max order
0006 7 1 0.5-1.0-0.0-1.5-2.0-2.5
0009 7 1 0.5-0.0-1.0-1.5-2.0-2.5
0012 il 1 0.5-0.0-1.0-1.5-2.0-2.5
0015 T 7 0.5-0.0-1.0-1.5-2.0-2.5
0018 i i 0.5-0.0-1.0-1.5-2.0-2.5
0021 1 7 0.0-0.5-1.0-1.5-2.0-2.5
0024 1 7 0.5-1.0-0.0-1.5-2.0-2.5
4412 7 1 0.5-1.0-0.0-1.5-2.0-2.5
4415 1 i 0.5-1.0-0.0-1.5-2.0-2.5
4418 7 i 0.5-1.0-1.5-0.0-2.0-2.5
4421 1 1 0.5-1.0-1.5-2.0-0.0-2.5
4424 7 1 0.5-1.0-1.5-2.0-0.0-2.5
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(a) Velocity vector (b) Velocity vector (e) Velocity vector
(flap height = 0.0%) (flap height = 1.0%) (flap height = 2.0%)

(d) Streamline (e) Streamline (f) Streamline
(flap height = 0.0%) (flap height = 1.0%) (flap height = 2.0%)

Fig. 9 Flow pattern around flap : NACA 0018

(a) Velocity vector (b) Velocity vector (¢) Velocity vector
(flap height = 0.0%) (flap height = 1.0%) (flap height = 2.0%)

(d) Streamline (e) Streamline (f) Streamline
(flap height = 0.0%) (flap height = 1.0%) (flap height = 2.0%)

Fig. 10 Flow pattern around flap : NACA 4418
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