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Experiment on flight performance of dragonfly during take-off

ZHENG Mengzong', LI Qiushi', PAN Tianyu', ZHANG Jian®
(1. National Key Laboratory of Science and Technology on Aero-Engine
Aero-thermodynamics, School of Energy and Power Engineering,
Beijing University of Aeronautics and Astronautics, Beijing 100191, China;

2. Department of Major Specific Project,
Aero Engine Corporation of China, Beijing 100097, China)

Abstract: In view of the experimental observation of the free takeoff process and the
quasi free take-off process of dragonflies, two high-speed cameras were photographed with
each other perpendicular to the optical axis. The motion parameters of the dragonfly body
and wings during the two take-off processes were accurately captured by feature point matc-
hing and three-dimensional reconstruction, and the dynamic analysis and comparison were
carried out. The experimental results showed that the dragonfly adopted synchronous vibra-
tion wing during the free take-off process and gradually transformed into asynchronous vibra-
tion wing (around 110 degrees), the maximum instantaneous vertical acceleration could
reach 20m/s*; with use of asynchronous vibration wing (phase difference of 180 degrees) in
the course of quasi free take-off, the phase difference gradually decreased, and the maximum
instantaneous vertical acceleration was 12m/s*. In addition, synchronous flap, large angle of

attack and large flapping angle were favorable for lift.

Key words: dragonfly; take-off; motion law; aerodynamic force; flying parameters
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Fig. 5 Definition of wing kinematics parameters
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Table 1 Partial observations of four groups of voluntary take-off experiments
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Table 2 Partial observations of four groups of quasi free take-off experiments

. K i #/m FERMBR/ He RS EE /O A2 /()

A fif ]/ ms I I 1] i fiipei 5 1 fiipei 5 3 Be/ME EON i
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