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It's evident midway into the second decade
of the 21st-century that climate change is a
global phenomenon and that the design sector

has a moral obligation to address its myriad -

consequences. There are many tools available
to the architecture profession to implement
sustainable design solutions. It's more a matter
of choosing the right ones.

Where sustainable design is truly succeeding
is not in the use of complex technologies, but
in the use of passive, natural and low-tech
approaches to healthy environments. Many
of these measures are low cost as well: well
insulated thermal envelopes to reduce energy
consumption; natural ventilation to reduce fan
energy; daylight harvesting to reduce electrical
consumption; integration of natural and
recycled materials; and the use of green roofs
to reduce storm water impacts, extend natural
habitat and reduce the heat island effect. These
are all strategies, rather than technologies,
which use natural systems to create greener,
more sustainable environments.

As you will read in this edition of Sustainable &
Green Building Design, there is a renewed sense
of collaboration among architects, clients and
consultants to achieve exemplary performance.
After all, it's in everyone's best interest. Two
projects from Diamond Schmitt Architects
demonstrate this. The new Peter Gilgan Centre
for Research & Learning at The Hospital for
Sick Children in Toronto is the largest paediatric
research tower in the world. Laboratories are not
typically associated with energy conservation.
By taking an integrated design and a ‘'whole-
building” approach, significant savings were
realized in energy and water consumption, in
sourcing local materials, landfill diversion and
improved indoor air quality.

The New Mexico Highlands University Student
Union building employs one of the first

motorized sun tracking louver systems
in North America - a direct response to
the climate conditions of southwestern
USA. Geothermal energy sourcing,
high insulation values of roof and wall
assemblies, high efficiency lighting,
water harvesting and renewable
wood sourcing round out this highly
sustainable facility.

The big opportunities in the next
years are to pull net carbon zero
and net energy zero design more
into the mainstream of architectural
design. LEED Platinum, the highest
rating for sustainability in a widely
recognized green design rating system,
can be achieved using conventional
mechanical systems and conventional
building budgets. We've done it.
The key is intelligent design and
collaboration with specialists. Making
the investment in design, while setting
the highest green standard can
transform the built landscape around
the world. It is clearly an important
step towards reducing our energy
consumption and to mitigate the
effects of climate change.
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Biomimicry: Looking to Nature
for Architectural Innovation

The first time I heard the term Biomimicry was during a talk
on sustainability at The Georgia Institute of Technology by Ray
Anderson, a well-known [recently deceased] entrepreneur and
former CEO of Interface, Inc. He defined it as “looking to nature
for innovation.” His explanation intrigued me but I struggled to
understand how it related to sustainability. I have since integrated
the concept into my work and now firmly believe that we can all
benefit from taking a closer look at nature to advance our discipline.
Biomimicry (rooted in the word bios, meaning life, and mimesis,
meaning to imitate) is a relatively new discipline that studies nature
and then imitates it in modern design and processes to solve human
challenges. The core premise is that as nature evolved, it adapted to
its changing environment without altering or negatively impacting
the delicate ecosystem around it. Increasingly, architects, designers
and engineers are looking to nature in much the same way.
More often; however, humans tend to alter or dominate nature
to their own advantage. Examples include the Hoover Dam for
architecture, petro-chemicals for plastics, nuclear power for new
and more energy-efficient sources, and antibacterial soaps to
prevent disease. But not enough thought has been given to the
ecological consequences.
Dams can block natural migration and sedimentary flow, creating
obstacles to spawning and ultimately decreasing biodiversity. Petro-
chemicals are used in a range of household goods from trash bags
to saran wrap and utensils, but when released in high concentration
into the atmosphere or ocean, they can also be toxic. And, Japan's
recent disaster at the Fukushima nuclear plant demonstrates the
potential risks of contamination and radiation to the ecosystem.
As an architect with a desire to preserve and protect our
environment for future generations, I believe that Biomimicry
represents opportunity - opportunity to study and learn from
natural phenomena and to bring forth innovative new approaches
to design. The benefits are widespread.
So why not learn from nature and its millions of years of
evolutionary innovation and progress?
Nature is efficient, diverse, adaptable,
beautiful, and it offers a new world of
possibilities for innovation.
Take the Shinkansen Bullet Train, for
example. In the 1990s, a Japanese
bird-watching engineer from the JR-
West rail company, Eiji Nakatsu, took
inspiration from the kingfisher, a fish-eating predator that darts in
and out of the water barely causing a ripple. Nakatsu's sleek design
of a 50-foot train with a long steel beak, is not only beautiful, but
it reduced energy consumption by about 20% and enabled travel
speeds of up to 300 km an hour between Tokyo and Osaka.

Likewise, sharks manage to stay remarkably clear
of algae and are able to reduce drag thanks to
their unique skin, which is covered with denticles
that have microscopic patterns. Their skin also
prevents microorganisms from hitching free
rides. NASA scientists won an Olympic medal and
an American Cup in 1987 using shark-skin-like
materials to build their boat. Today, in addition to
being used to help planes, boats and windmills
reduce drag and conserve energy, the concept
is being used to make surfaces for hospitals,
restaurants, kitchens and public restrooms.
Biomimetic architecture is defined as ‘a
contemporary philosophy that seeks solutions
for sustainability in nature, not by replicating
the natural forms, but by understanding the
rules governing those forms.” It is not solely
about beauty and

aesthetics, but it also

seeks to use nature

as inspiration to} -

solve architectural §

and environmental

challenges, improve sustainability and drive
energy efficiency and longevity to meet the
evolving needs of our society.

When designing for hospitals, educational
facilities, public sector or private, this philosophy
can be applied to transform the way we
approach our projects in a more sustainable
manner. The possibilities are endless. From
self-cleaning exteriors to greater efficiency or
even a more comfortable and soothing décor,
nature is a bountiful resource for inspiration and
transformational change.

Our industry is evolving and so are the number
of solutions to sustainable challenges regarding
heating and ventilation systems, renewable
energy, sustainability in building materials, waste
management, building placement and even user
experience, design and aesthetics. I encourage
you to explore Biomimicry as a source of
inspiration and innovation.
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