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Study on the Selection of Micro Air Vehicle’s Wing Shapes

LI Zhan-ke, SONG Bi-feng, SU Run-e, PEI Yang
(School of Aeronautics, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: Due to the lack of a thorough understanding of the aerodynamics mechanism of micro air ve-
hicle (MAV) flying at a low Reynold number range, which wing shape is best to MAV has not come to a
conclusion. Trial and error often leads to lengthy and costly design processes, also to computational {luid
dynamics (CFD). It is unworthy and unnecessary to do so at the preliminary stage of the aircraft design. In
this paper a relatively simple method on selecting of MAV’ wing shapes is given. The approach of the
method are: (1) calculate the lift coefficient C; and drag coefficient Cp versus angle of attack using vortex
lattice software such as Tornado which spends little computer calculation time; (2) fit the discrete data got-
ten from (1) in seccond-degree polynomial, and get the fitting quadratic equation of C;, and Cp; (3)calculate
a weight given MAV’s required lift coefficient Ce. using the maximum dimension Lum., such as rectangular
diagonal, and aspect ratio A, and use (2) to establish the relationship between the L., A and the required
angle of attack; (4) draw contour plot. The method has been successfully used in the development of our
MAYV and flight test has also been validated its practicability and validity.

Key words :micro air vehicle; vortex lattice; planform shape; polynomial fitting
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