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Development of small low pressure wind tunnel and study on aerodynamic
characteristics of insect sized wing at very low Reynolds number

OKAMOTO, Masato
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There are few experimental data on the aerodynamic characteristics of wings at
Reynolds numbers less than 10,000 which correspond to those of insect wings, because the aerodynamic
forces acting on the wing are verz small. The objective of this study is to ascertain the aerodynamic
characteristics of small wings like an insect wing through wind tunnel tests. In order to overcome the
difficulty of experiment, a unique low-pressure wind tunnel was designed. As a result, the aerodynamic
forces and moment acting on the wing were measured at Reynolds numbers between 1000 and 10,000. In the
various examined airfoils, the aerodynamic characteristics of a large-camber thin circular arc airfoil
which was seen in the elytra sections of beetles were more interesting results. The aerodynamic data of
the small wings will be useful in designing wings which are used for the small cooling fan and
insect-sized micro-air vehicles (MAVS).
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