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Flight Performance Estimation of Bionic
Flapping-Wing Micro Air Vehicle

. 1 . 1 2
Yang Wenqing , Song Bifeng , Gao Guanglin
1.School of Aeronautics, Northwestern Polytechnical University, Xi’an 710072, China;
2.Beijing Institute of Aerospace Technology, Beijing 100074, China

Abstract; Bionic flapping-wing micro air vehicle( MAV) has received worldwide attention. The flicht performance
calculation is an important step in the conceptual design. The differences in performance estimation methods
between the flapping-wing and conventional fixed-wing aircraft are analyzed. Based on the results of the
aerodynamic estimation and wind tunnel experimental measurement, the flight performance estimation method of
flapping-wing micro air vehicle is proposed, and the performance of level flight, climbing, and duration are calcu-
lated and analyzed. The frequency represents the accelerator in a certain extent, while the frequency is coupled with
lift and thrust. The results show that there may be two stable cruising states at certain frequencies, one is the small
angle of attack with high speed, the other is the small speed with big angle of attack , and the two states have differ-
ent power consumption. According to the parameters of the vehicle, climbing performance and duration performance
can be obtained. The speed versus power characteristic curve is a U shape, minimum slope of the U curve can be
obtained through the mapping method to calculate the farthest flight speed, and the minimum velocity of U-shaped
curve is the speed for longest duration. The proposed flight performance calculation method can be used to evaluate

the flight capability of bionic micro flapping-wing air vehicle.

Keywords : bionic; flapping-wing; micro air vehicle(MAV) ; conceptual design; flight performance



