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Introduction: The Quiet 

Hunter 

Most birds make an audible whoosh when they fly past. Many owls 

make almost none. A barn owl hunting over a meadow at night glides 

and flaps so quietly that a mouse in the grass below may hear nothing 

until it is too late. The owl gains a second advantage: with less noise 

from its own wings, it can hear its prey more clearly. 

Noise is a growing problem for engineers. Drones are spreading into 

cities, and their high-pitched buzz is one of the main public objections 

to them. Wind turbines must meet noise limits near homes. Fans in 

computers, air conditioners and ventilation systems run for 

thousands of hours in occupied spaces. Aircraft noise around airports 

affects millions of people. 

The owl offers a set of tested ideas for reducing the noise of wings, 

blades and fans. Some have already reached products: serrated 

trailing edges on wind turbine blades and fans, and an owl-inspired 

pantograph on a high-speed train. Others remain in the laboratory. 

This volume explains how owls fly quietly, the physics of how wings 

make noise, and how designers can apply owl principles to quieter 

technology. 

How this book is organized 

Chapter 1 describes owl flight and hunting. Chapter 2 examines the 

owl's three special wing features. Chapter 3 explains the physics of 

aerodynamic noise. Chapter 4 surveys research and applications so 

far. Chapters 5 to 7 cover translation, materials, manufacture and 

system design. Chapter 8 presents ten design concepts. Chapters 9 to 

12 cover acoustic testing, failure modes, approval and a design 

workbook. 

Figures for real birds and products are rounded and typical. 

Worked numbers are illustrations unless a source is named. 
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Chapter 1: Owls and Silent 

Flight 

Who the owls are 

There are around 250 species of owls, found on every continent 

except Antarctica. Most are nocturnal or crepuscular hunters of small 

mammals, birds and insects. Not all owls fly silently to the same 

degree. Species that hunt by sound at night, such as the barn owl and 

the tawny owl, have the most developed silent-flight adaptations. 

Fish-eating owls, whose prey cannot hear them through the water 

surface, have fewer. 

This variation is itself useful evidence: silent-flight features appear 

where silence matters, which supports the idea that they evolved for 

noise reduction. 

How owls hunt 

Many owls locate prey largely by hearing. The barn owl can pinpoint a 

mouse rustling in leaves in total darkness, using the slight difference 

in timing and loudness between its ears. Its facial disc of feathers acts 

as a sound-collecting dish, and its ear openings are placed 

asymmetrically, one higher than the other, to help judge elevation. 

Flying quietly helps in two ways: the prey is less likely to hear the 

approach, and the owl's own hearing is not masked by the noise of its 

wings. 

Flight style 

Owls have large wings relative to their body weight, giving them low 

wing loading. They fly slowly, often only a few metres per second 

when hunting, and can glide and flap gently. Slow flight is itself a 

powerful noise reducer, because aerodynamic noise rises steeply with 

speed, as Chapter 3 shows. 
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Chapter takeaways 

• Silent flight is strongest in owls that hunt by sound at night. 

• Quiet flight helps both surprise prey and keep the owl's hearing 

clear. 

• Large, lightly loaded wings and slow flight already reduce noise. 



Nature-Inspired Inventions  ·  Volume 004  ·  Owls 

8 

Chapter 2: The Owl's Three 

Quiet-Flight Features 

In 1934 the British naval engineer and naturalist R. R. Graham 

published a study of owl flight in the Journal of the Royal 

Aeronautical Society. He identified three features of owl feathers that 

seemed linked to silent flight. Nearly a century of later research has 

built on his observations. 

Feature 1: The leading-edge comb 

The outermost primary feather of many owls has a row of stiff, comb-

like serrations along its leading edge. They look like the teeth of a fine 

comb, pointing forward and slightly upward. 

The comb is thought to break up the airflow as it meets the wing, 

creating many tiny vortices that keep the flow attached to the upper 

surface and change how turbulence interacts with the leading edge. 

Its exact function is still debated, and different studies emphasize 

different effects, including noise reduction and control of flow at high 

angle of attack. 

Feature 2: The trailing-edge fringe 

The trailing edges of owl flight feathers end in a soft, ragged fringe of 

separated barbs, rather than a clean, sharp edge. This fringe is 

believed to be particularly important for noise. A sharp trailing edge 

is a strong source of noise, as Chapter 3 explains, because turbulent 

eddies passing over the edge scatter their energy as sound. A soft, 

porous, ragged edge reduces that scattering. 

Feature 3: The velvety upper surface 

The upper surfaces of owl flight feathers are covered with a fine, soft, 

velvety down formed by elongated feather structures. This surface is 

thought to absorb sound and reduce the friction noise of feathers 


