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Fig.3 Inflatable wing after stretching
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Fig.1 The screening inscribed lines and airfoil
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Fig.2 Inflatable airfoil after designing
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Fig.4 Grid graph of original airfoil (left) and inflatable airfoil(right)
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Fig.5 Pressure cloud of original airfoil(up) and inflatable airfoil(down)
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Fig.6 The comparison of pressure coefficient curve
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Table 1 The comparison of lift/ drag coefficient
T FRHC FHJ7 2%k Cd FHEHEClCd
FERAEA 0.6786 0.0381 17.8
JRHER 0.8847 0.0181 48.9
BAEH L —23.3% +110% —63.6%
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Fig.7 Flow field of original airfoil(up) and inflatable airfoil(down)
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Fig.10 Wing displacement
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Fig.9 Loading of wing pressure
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Fig.11 Wing displacement and torsion deformation
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Designing and Analysis of Inflatable Wings

WANG Yongchao*, DONG Qiang
AVIC The First Aircraft Institute, Xi’'an 710089,China

Abstract: According to the research of the inflatable wings at home and abroad, a designing method about the inflatable
wings was introduced, combining with practical experience. A comparative study about the lift-drag characteristics and
flow characteristics of the inflatable airfoil and the original airfoil were proposed using CFD. The computing and analysis
about the bending and stress of inflatable wings were conducted using ABAQUS. Finally, a three-dimensional model of
the inflatable UAV was created. And the production and flight test about the UAV were conducted. All of these verify the
feasibility of the practical use of the inflatable wings.

Key Words: inflatable wing; airfoil; UAV; structural design; lift-drag characteristics; bending and torsion characteristics;
flight test
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