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ABSTRACT

In this paper, aerodynamic effects on the flow field under the wing with varying aspect ratio were
investigated by measuring pressures on the lower surface of wing and analysing velocity components
using Particle Image Velocimetry at Reynolds numbers of 1.384 x 10° and 2306 x 10°. In case of
aspect ratio 4.8 which keeps the wing tip at a distance of 80% chord length from the pylon, the
vortex from the wing tip influenced the flow field under the wing by reducing static pressures on the
lower surface and increasing the velocity in proximity of the wing tip. Throughout the results, it is
observed that aerodynamic effects of wing tip on the flow field around pylon under wing become

insignificant as the aspect ratio increases.
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AR : aspect ratio, span/chord for rectangular

wing
b : wing span
¢ : mean chord length

Re : Reynolds number
s : wing half span
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Fig. 1 ADD pilot wind tunnel.
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Table 1. Test wing characteristics.
Wing Section NACA 0012
Chord(c) 65.5 mm
Reference wing span(b) 524.0 mm
Reference aspect ratio 8.0
b
’ 0.4s 0.250.250.25/0.25 (extended)
/$=0.5
ey L]
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(b) Bottom View

Fig. 2 Wind tunnel test model.
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Fig. 4 Schematic of PIV.
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Fig. 5 Planes investigated by PIV with the model
installed upside down.
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Fig. 7 Pressure distribution with varying aspect ratio at
ACA-S",
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Fig. 8 Velocity distribution in the x-y plane of z/c=0.29
with varying aspect rato at V=30 s,
Re=1.384x10° and AcA=5".
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Fig. 10 Velocity distribution in the x-z plane of y/s=0.5
with varying aspect ratio at V=30 ms,
Re=1.384x10° and AcA=5".
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