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Abstract

In this paper, the characteristics of an inflatable wing using parallel configuration of polyimide tube are discussed based upon the
experiment results using a wind tunnel. In the experiment, we choose two kinds of airfoils of a NACA 2415 wing type and a NACA
655-218 wing type as the test articles. Two kinds of construction methods are selected for the test articles, one being an inflatable
wing made of polyimide tube and the other a rigid wing as a reference wing made of polystyrene foam and styrene paper. There are
hollows between the tubes on the surface of the inflatable wing. The lift coefficient and the drag coefficient are obtained as the
measurement results of the wind tunnel experiment. The characteristics of the wings are evaluated based on these results, and the
differences between reference wings and the inflatable wings are clarified about the performance. The inflatable wing is different
from the reference wing in its basic performance, but it is shown that enough lift force occurs even in the case of the parallel
configuration type inflatable wing. In addition, it is shown from the result of the experiments that we can achieve satisfactory
performance for a flight without disadvantages such as a decline of remarkable lift force or the upswing in sudden drag force.
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Fig. 1 Cross section of NACA 2415 tube wing based on
NACA 2415 reference wing

Scale: mm
Fig. 2 Cross section of NACA 653-218 tube wing based
on NACA 653-218 reference wing
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Fig. 3 Construction of reference wing (NACA 2415

reference wing)
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Fig. 4 Construction of inflatable wing (NACA 2415 tube
wing)
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Fig. 5 Experiment of tube wing using wind tunnel
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Fig. 6 Measurement equipment of wind tunnel experiment
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Fig. 8 Lift coefficient and drag coefficient of tube wings
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Fig. 9 Lift -drag coefficient ratio of tube wings
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