Biomimicry

“Biomimicry is an approach to innovation that seeks sustainable
solutions to human challenges by emulating nature’s time-tested
patterns and strategies.”

From: http://biomimicry.org/

Examines nature, its models, systems, processes, and elements— and
emulates or takes inspiration from them to solve human problems
sustainably..

From Leidy Klotz, UVA
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Learning Efficiency from Kingfishers

The Shinkansen Bullet Train of the West Japan Railway Company is the fastest train in the world, traveling 200 miles per hour.
The problem? Noise. Air pressure changes produced large thunder claps every time the train emerged from a tunnel, causing
residents one-quarter a mile away to complain. Eiji Nakatsu, the train's chief engineer and an avid bird-watcher, asked himself,
"Is there something in Nature that travels quickly and smoothly between two very different mediums?" Modeling the front-end
of the train after the beak of kingfishers, which dive from the air into bodies of water with very little splash to catch
fish, resulted not only in a quieter train, but 15% less electricity use even while the train travels 10% faster.

http://www.biomimicryinstitute.org/case-studies/case-
studies/transportation.html



Learning from Lotus Plants How to Clean without Cleaners

Ask any school child or adult how leaves keep water from sticking to them, and they'll almost certainly say, "Because they
are so smooth." Yet one of the most water repellent leaves in the world, that of the Lotus (Nelumbo nucifera), isn't smooth
at all. The myriad crevices of its microscopically rough leaf surface trap a maze of air upon which water droplets float, so
that the slightest breeze or tilt in the leaf causes balls of water to roll cleanly off, taking attached dirt particles with them.
Now, microscopically rough surface additives have been introduced into a new generation of paint, glass, and fabric
finishes, greatly reducing the need for chemical or laborious cleaning. For example, GreenShield, a fabric finish made by
G3i based on the "lotus effect", achieves the same water and stain repellency as conventional fabric finishes while using 8
times less harmful fluorinated chemicals.

http://www.biomimicryinstitute.org/case-studies/case-studies/toxics.html
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Learning From Chimpanzees How to Heal Ourselves

One-quarter of all modern medicines are derived directly from plants, and there are hundreds of thousands of
other plant species yet to examine, each with dozens of unique chemical compounds that could prove of
medicinal value. If one wanted to discover more valuable medicines, where would one start looking? It could take
millions of years, literally, to sort through this enormous variety of plants and plant compounds to find ones with
medicinal value. Fortunately, this is exactly what researchers have discovered that chimpanzees (Pan spp.) have
already done, over millions of years of evolutionary time. By observing how chimps and other species cope with
illness, researchers have acquired leads on plants with promising medical applications to human health. Trees
from the Vernonia genus, for example, which chimpanzees regularly seek out when ill, have been found to
contain chemical compounds that show promise in treating parasites such as pinworm, hookworm, and giardia in

humans.

http://www.biomimicryinstitute.org/case-studies/case-studies/medicine.html
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https://inhabitat.com/extraordinary-living-chandelier-
with-algae-filled-leaves-purifies-the-air/



http://inhabitat.com/brilliant-zero-energy-air-conditioner-
in-india-is-beautiful-and-functional/



Active Learning Activity

Learning Activity 7.3 (Biomimicry)
Learning Activity 7.4 (Insulation)
Active Learning Exercise 7.1 (Carbon Footprint)
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Invent an example of how biomimicry could be used in engineering to contribute to a
more sustainable solution.

1. Ask yourself - "what is my fundamental goal?" (e.g., move water,

cool air, gather light). This is essential - don't say "light a space"
when what you really want is to be able to see.

2. Identify an example from nature that is accomplishing a similar
goal to your project. At minimum, you should use the excellent
website www.asknature.org and go look around outside.

3. Figure out how you could draw on the example from nature to
improve your project (you should go through more than one
iteration).

4. Each table selects a top idea to share with the class.
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