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Abstract

The silent flight of owls has long fascinated ornithologists, acoustic specialists, and even military
experts; no other birds fly with such distinct advantages. In this work, the flight noise of a bubo
bubo (a kind of large owl) was recorded, and followed by a comprehensive study on the mechan-
ism of the silent flight, including research on the wing profile and its aerodynamic performance
and acoustic property, the morphology of the feathers and its mechanical characteristics, as well
as the microscopic structure of the skin and its sound absorption performance. It is concluded that
the unique ability of silent flight of owls attributes to the combination of multiple noise reduction
factors, sorted as sound suppression and sound absorption, which has piqued the interest of bio-
mimetic research for noise control.
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Figure 1. Flight noise spectrum of a bubo bubo
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Figure 2. Flight noise spectrum of a bubo bubo
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Figure 3. Three features of owl’s feather: (a) Comb-like on the leading edge; (b) Fringe-like on
the trailing edge; (c) Velvety covering on the most part of owls [2]
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Figure 4. Branching of flight feathers between bubo bubo and goshawk
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Figure 5. Bamboo joint structure of bubo bubo’s fluff
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Figure 6. The wing models of bubo bubo (left) and buteo hemilasius (right)
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Figure 7. Cross section at 1/2 wing length of bubo bubo (left) and buteo hemilasius (right)
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Figure 8. Simulation of wings’ aerodynamic performance of bubo bubo (upper) and bu-
teo hemilasius (lower)
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Figure 9. Raised outline on the front edge of bubu bubo wings
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Figure 10. Models imitating the raised outline of bubu bubo wings (left: simulation mod-
el; right: fabricated model)
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Figure 11. Experiments with the wing models in a low speed wind tunnel
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Figure 12. Experimental results of aerodynamic performance between the smooth outline model (black
line) and the raised outline mode (red line), left: lifting force; right: drag force
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Figure 13. Measured noise spectrum of the two models at the air speed of 30 m/s
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Figure 14. Microscopic structure of bubo bubo skin
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Figure 15. Three dimensional cross section of bubo bubo skin with CT
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Figure 16. Difference of skin and subcutaneous structure between bubo bubo and duck
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Figure 17. Sound absorption performance of owl skin sample in contrast to other birds [11]
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