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(a) Skeleton of a bird’s wing
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(b) Mechanism kinematic diagram of a bird
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Fig. 1 Skeleton of a bird”s wing and mechanism kinematic

diagram of a bird
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Fig. 2 Mechanism kinematic diagram of active morphing

wing ornithopter
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Design and Wind Tunnel Test of an Active Morphing
Wing Ornithopter

DUAN Wenbo. ANG Haisong * , XIAO Tianhang
College of Aerospace Engineering, Nanjing University of Aeronautics and Astronautics , Nanjing 210016, China

Abstract: An active morphing flapping wing can mimic the complex movement of a flying bird’s wings. In order to under-
stand the aerodynamics of the active morphing wing ornithopter, the bird’s bone structure as well as the laws of motion of its
wing and tail are studied, and an active morphing wing ornithopter is designed a{l{‘h&ilt based on robotics. The laws of mo-
tion of the ornithopter are presented., a control system is designed and buijlt. ‘Njﬂﬁ tunnel tests of the ornithopter are per-
formed in a low-speed wind tunnel. The lift and thrust characteristics ar{&}u@e(‘j. Furthermore, the influence of wind veloci-
ty, flapping frequency., amplitude and stretch phase on lift and thrust’&)in‘\'/'estigated. A conventional flapping wing is tested
for contrast. The test result shows that the active morphing er@éu‘significantly increase the lift and enhance the ability of

the ornithopter to adapt to various flight statuses. \\ 2
\ 'y
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Key words: active morphing; flapping wing; orni}I'Q tet; imitation of a bird; laws of motion; wind tunnel test; aerodynamic
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