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Rebirth of Biomimicry

HOT TOPICS

A combination of environmental unbalance, exceptional human scientific
capacity and a newfound respect for nature is giving way to the rebirth of
biomimicry. As biologist Janine Benyus affirmed, “Biomimicry introduces
an era based not on what we can extract from organisms and their
ecosystems, but on what we can learn from them.” This represents a
fundamental shift from humanity’s practice of exploitation.
Biomimicry can be applied to design and architecture in three distinct
levels. The first involves copying superficial aspects of nature such as,
for example, the color pattern of a bird; a second level involves mimicking
natural processes. The third and most profound level involves creating
ecosystems in which elements work in an interconnected way, feeding
off one another.
Which are nature’s features with the most potential for sustainable buildings
and materials? Michael Pawlyn, Director of the ‘Exploration’ studio (author
of ‘The Eden Project Biomes’), claims there are three: resource efficiency,
closed loops and solar energy.
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Eastgate complex by Mick Pierce - Harare (ZIMBABWE), 1996

Termite Architecture
In terms of resource efficiency in nature applied to architecture, one of
the most iconic examples is the Eastgate Centre complex, in Harare,
Zimbabwe. Designed by Mick Pearce, its ventilation system is inspired by
termite mounds (Macrotermes michaelseni) capable of maintaining a fixed
temperature in the varying weather of the Zimbabwean savannah.
Evoking the mounds’ design, the building moves cool air from the lower to
the upper levels through fans and then releases the warm air through brick
funnels. It is one of the first buildings in the world to use natural cooling
to this level of sophistication. The system costs one-tenth of what airconditioning would otherwise cost and has saved its owners 3.5 million
US dollars in energy expenditures. Artificial air-conditioning systems
are high-maintenance, and Zimbabwe has the additional problem that the
original system and most spare parts have to be imported, squandering
foreign exchange reserves.
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Biomimicry plays an important part in the designing stage of
this building’s envelope, taken in consideration for the façade
allowing for natural lighting and ventilation and for passive
climate control.
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A Mushroom Age?
Regarding closed loops (products and materials which can go back to feeding
the system at the end of their life-cycle); the most interesting developments
have taken place with mushrooms, more specifically with mycelium: a fungus
part consisting of a mass of branching filaments.
These tissues, nature’s ‘recyclers,’ can digest plant products by adhering to
them. Thus, if mycelium is mixed with corn stalk or sawdust, for example, in
certain conditions it digests and transforms them solidifying into a mass of
interlocking cells. This creates a nonflammable, biodegradable material
which can be cast into almost any shape and have different properties
depending on the type of plant product and the strain of mycelium used.
A pioneering commercial developer of this material has been the American
company Ecovative. Although for the past three years they have focused
on making replacements for petroleum-based plastic styrofoam parts for

Ordos Museum by MAD Architects - Ordos (CHINA), 2013
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packaging, this year they reprised their initial interest in building materials,
particularly isolating panels, and they completed the first ‘Tiny House’ with
mushroom insulation.

Mushroom packaging by Ecovative

Likewise, artist Phil Ross has been working closely with fungus since 1991.
One of his latest projects is ‘Mycotecture’. Mycotecture is an exploration
of the ways in which an entire building can be built from fungal material. So
far he has created organic furniture and bricks, and has filed a patent for a
process to grow materials.
Tiny House by Phil Ross
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Biological Manufacturing: A bold bet

HOT TOPICS

Mushrooms appear, however, as only the first step in taking advantage of
nature’s building capabilities. David Benjamin, head of ‘The Living’ and
Professor at the Columbia University School of Architecture is working on a
more ambitious idea: biological manufacturing.
The project proposes a combination of computer design work and cell
engineering to have bacteria produce specific construction materials.
An intriguing video entitled ‘Bio Computation’ shows how an architect
or designer could create a pattern to embed structural functions in a roof
membrane and then have bacteria ‘build’ such material by depositing, for
example, calcium and cellulose in different quantities and arrangements.
Although still in the investigation phase at Columbia, if achieved, this process
would signify a revolutionary approach to sustainable architecture, since
bacteria would manufacture building elements out of renewable sugar rather
than non-renewable petroleum or metal.

Biological manufacturing by Benjamin David
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In addition to promoting efficiency and creating closed-loop systems, nature
is also excellent at capturing and using solar energy. Humans have learned
how to turn sunlight into energy, but current technologies are not altogether
practical or cost-effective.
In this respect, the possibility of creating an ‘artificial leaf’ which can turn
water and sunlight into hydrogen for fuel and electricity has been a long dream
of scientists. Chemist Dan Nocera made perhaps the most headlines in 2011
when he announced he had achieved such a feat. Although his company,
Sun Catalytix, hasn’t been able to get a viable commercial version to the
market, he’s working to reduce the cost of the leaf by trying different materials
in the belief that it could one day power homes.

The ‘Artificial Leaf’ by Dan Nocera
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He’s not the only one: artificial leaf research is
underway at universities like Arizona State and
the California Institute of Technology in the US,
and the Imperial College of London in the UK,
among others.
With biological knowledge doubling every
five years and the availability of tools to
study the world around us like never before,
nature is becoming an endless source of
inspiration for new materials and processes.
Considering humanity’s development has
been unbalanced, to say the least, resorting
to nature’s millions of years of resilience
seems a logical step.
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