Flapping In the Wind

Introduction

Insects fly like clouds in the sky with large angles of
attack. During hovering, insects receive enough lift to
be supported. It Is the wing motions, translation and
rotation, that support insects. Image that there Is a
strong wind blowing, how are the airflow fields like?

Our work

We observe the airflow fields with five different angles
of attack, 0°, 22.5°, 45°, 67.5°, and 90°. Additionally,
we designed a wing motion process. Then, we
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EXperimental setup
We use open return wind tunnel.
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analyze the airflow field with the wing flapping In the
wind which is about 0.035 m/s.
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Airflow fields with different angles of attack
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With the angle of attack being larger and larger, the vortex tends to separate from

0.233 0.467 0.700

the wing. Hence, lift Is unstable.

motions. One motor controls the
angle of attack and the other
controls the position of the wing.

How to get Lift?
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At first, the wing translates and rotates
0.933  Time (s) simultaneously. Just when the wing rotates to -45°

does the wing starts to do the same process from

459 to -45°. The stroke amplitude is 60°.

Lift force and airflow field during the wing motion process
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Conclusion
Time (s) . Windward lift is stronger than leeward lift.
- The vortex hit the wing so that the lift is strong once the wing
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