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The aerodynamic characteristics of airfoils have been researched in higher Reynolds-number ranges more than 10°, in
a historic context closely related with the developments of airplanes and fluid machineries in the last century. However,
our knowledge is not enough at low and middle Reynolds-number ranges. So, in the present study, we investigate three
kinds of airfoils, namely, an iNACAOO15 (the NACAO0015 placed back to front) which was proposed as a
high-performance airfoil for low Reynolds number in comparison with such basic airfoils as a NACAO0015 and a flat
plate in a low-Reynolds-number range of Re = 1.0x10% — 8.0x10?, using three-dimensional computations. As a result,
we have revealed the effects of attack angle o upon various aerodynamic characteristics such as the lift coefficient Cy,
drag coefficient Cp and the lift-to-drag ratio Cr/Cp. Besides, we attempt to visualise the flow structure in three

dimension.
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Fig.1 Models: two-dimensional airfoils.
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Fig.2 Model together with a coordinate system. The z-axis is
perpendicular to the x-y plane or the & 77 plane.
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Fig.3 Aerodynamic characteristics versus attack angle a at Re =
1.0x10°. M , Aand 4, 3D. v, —-o- and---- ,2D
(Hirata et al., 2010). < , Computations by Taira et al., (2009)
(for FP with AR =2 and #/c = 0.037 at Re = 100 and grid size is

200x88x128). —— , Experiment using oil tow tank by Taira et

al., (2009) (for FP with AR =2 and #/c =0.037 at Re = 100). A ,
2D computations by Sun & Boyd (2004) (for FP with at Re =

135.7 and Ma=0.2).
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Fig.4 Aerodynamic characteristics versus attack angle o (Re =

8.0x10?).
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Fig. 5 Three-dimensional computation at Re = 2.0x10% and =24 deg,,
which is visualised using iso-Q surfaces with normalised 0= 3.
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Fig. 6 Three-dimensional computation at Re = 8.0x10% and = 24 deg,,
which is visualised using iso-Q surfaces with normalised Q= 3.
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Fig. 7 Photograph of an experimental set-up with a moving water tank.
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