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Numerical Investigation on Aerodynamic Characteristics of
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Abstract: Solving aerodynamic characteristics of box-wing unmanned aerial vehicle(UAV)by traditional methods
is of certain limitations. For a box-wing UAV using negative stagger and wing tip gap of 5% wing span, the
strong interference exist between components of the wing systems. In order to study boundary aerodynamic
characteristics effected strongly by viscous interaction of box-wing UAV, which concludes stall characteristics
and efficiency of elevator etc. , Reynolds Averaged Navior-Stokes scheme is adopted to analyze its drag polar,
stall and pitching moment characteristics. The research reveals that the induced drag is reduced by 9% com-
pared with equal mono-wing, which is close to the theoretical result; The trimmed maximum lift coefficient
drops significantly due to the requirements of static stability and trim, which are realized by —4° negative instal-
ling angle of aft wing; Nose up pitching moment is observed at large angle of attack after stall, which attributes
to the forward wing tip stall due to its sweptback, as well as the decreased efficiency of the aft wing in the wake
of the forward wing.
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Fig.1 Aerodynamic configuration of box-wing UAV

£1 ZANILMSE
Table 1 Aerodynamic parameters of box-wing UAV
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Fig.3 Surface mesh of box-wing UAV
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