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Abstract” The unsteady aerodynam ics associated w ith flapping flight of flapping-w ing
M icro A ir-Vehicles (MAV s) was studied using computational fluid dynamics A three-
dmensional flapping w ing model w as established for the M AV ,w hich mmicked biological
locomotion, such as insect flight The A rbitrary L agrangian Eulerian (AL E) finite elanent
method w ith AN SYS/CFD was used to lve the N avier-Stokes equations numerically. The
olution proves that the leading-edge vortices could generate enough lift to support a typical
flapping MAV. Based on the bionics aerodynamic model, the variations of different
parameters such as flapping amplitude, pitching anplitude and flapping frequency of the
M AV were studied Finally, exploratory flappingw ingw ind-tunnel test and flight test prove,
in certain degree, the feasibility of themethod presented Themodeling method, asw ell as the
conclusions is suitable for the design and analysis of flgpping-w ingM AV s

Key words aerogace propulsion systam; flapping-w ingm icro air vehicles, biom im etic;
computational fluid dynamics w ind-tunnel trial
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