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“Buildings that go beyond the p0| t f minimal or

WHAT IS IT? WHY ISIT_THE FLITIJRE7 |

no environmental impact to become a vehicle for
_restoration and vital component | in the integration

with, and generatlon of, living ecosystems.”
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" environment over a bwldmg s lifetime than is

% \b taken during its construction and operation.

__"#,; . Alec Couchman — Warren and Mahoney, Excerpt from ‘A Deeper Shade of Green’

~ . B

D\




N Q

THENEXT SHIFT/MOVEMENT o 40
GIVE BACK T0 NATURE WHAT WE HAVE TAKEN RIS W
-

‘ww*‘:W”””i\‘i‘% ( R E D)




v (Ca ‘ Wh‘”ﬁ”‘ ”‘l‘.%l‘@ (Eco-concrete)

L M%lmanerﬁ /as 1 7 X TN
' ‘/ Make food (Green roofs, vertical farms) :

v’ Creates beauty
v' Responsive to changes in season, weathe
v’ Self replicates

v’ Zero Wa



[HZ - AUSTRALIA's GREENIEST BUILDING

NOT JUST RE-USING GREYWATER BUT FILTER & TREATMENT |

treated through a micro-filtration system to cre
water suitable for all non-drinking uses.

Chilled water coollng system Red:rect to theci

recycling water from the fire-safety sprinkler syste
rainwater. Any surplus is directed to other bundmgs fountains and

/ street cleanlng faucets



OUNCIL HOUSE 2 - B GREENSTARS

A . e
_ HARVESTIE OF SIJNLIHT, NIGHT AIR, WATER, WIND AND RAIN S
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[HZ - HAPPY, HEALTHY BUILDING indunes oot top neroy

The exhaus! plenum is . . ;
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mounds of certain termites. Some
termite mounds are able to remain at a
stable temperature in harsh desert
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“THE LIVING TOWER"

FARMSCRAPERS /VERTICAL FARMS - TOWERS OF FODD

ngh'gh ...... ‘
rise multi level “Farmscrapers” where farmers
would employ sustainable farmi ices i

ultimately ease the world’s food

http://www.verticalfarm.com/
+Enlarge




Advantages of Vertical Farming
“THE LIVING TOWER"

/ A~ v’ Year-round crop production
B ¢ ' v' No weather-related crop failures due to droughts,
\ floods, pests (greatly reduces the incidence of many
diseases)

v" All food is grown organically: no herbicides, pesticides,
or fertilizers
v'Eliminates agricultural runoff by recycling black water
v’ Reduces the city’s air pollution — produces oxygen
v'Converts black and gray water into potable water by
collecting the water of evapotranspiration
v'Adds energy back to the grid via methane generation
from composting non-edible parts of plants and animals
v'Dramatically reduces fossil fuel use (no tractors, plows,
shipping.)
v’ Converts abandoned urban properties into food
production centers - improve biodiversity
v’ Could reduce the incidence of armed conflict over
natural resources, such as wagnd land for agriculture
v Reduces defore on fron ¥1i" king land for farms




“THE LIVING TOWER"

BRINGING FOOD CLOSER TO DENSE I]ITIES
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| of a vertlcal farm, vb

build one of the 30_
SuggeStSCOL”df v =
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http://www.nytimes.com/2008/07/15/science/15farm.htmI?_rzl&adxnnI=1&oref=sIogin&adxnn|x=1217%07-5200Rr0yFsWHn++ZSUWeDQ
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“THE LIVING TOWER"

A vertical farm design modeled after the Capitol
Records building in Los Angeles features a
prominent renewable energy source: a rotating
solar panel that, like a sunflower, gyrates to face
the sun.
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"THE LIVING TOWERS"

EXAMPLES OF OTHER VERTICAL FARMS - SOA ARCHITECTS

Dickson Despommier says that the farmscrapers
that are adapted for a specific place could protect a
city's food supply from floods and droughts, and
from pathogens that attack crops.
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http.//www.nytlmes.com/sl|deshow/2008/07/15/science/0715-|!-_ARMING_7.htmI




"THE LIVING TOWERS"

EXAMPLES OF OTHER VERTICAL FARMS
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“There’s embodied energy in the concrete and steel and in
construction,” he said, adding that the price of land in the city
would still outweigh any savings from not having to transport
food from afar. “I believe that this general relationship is going
to hold, even as transportation costs go up and carbon costs
get incorporated into the economic system.”
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TRUE MEANING OF GREEN' AESTHETIC -

BEAUTIFUL AND EFFICIENT

Parts of a Flower

peal | Aesthetics is a key social aspect of
R NG sustainability. Beauty is an innate human need
Appeals to an emotional, technological, social

Im

ji

il

~ Mimicking of entire ecosystems could form

the basis for regenerative architecture, able to
participate in the major planetary cycles in
reinforcing, rather than damaging ways.

. \

Anther Pollen travels through here
Makes pollen Pistil

Provides support
Stamen

Contains egg cells
Ovary

.

Restorative Architecture very much in link with natural principles - biomimicry



also wholl H*etural and renewable, a 5|mple by-product of the
ider’s bodily processes. It is biodegradable, its chemicals
reabsorbed and reused in nature. In comparison, steel is
enormously costly and polluting to smelt. Its useful life over,
steel does not decompose but clutters our landfills.

Scientists and engineers are starting to design new materials
- and technologies that mimic biological processes—so they
nction in the same way as natural products which use

Developments in nanotechnology and blotechnology copying
ature assist this approach.

4]\ ONRUTRAE TP A S



BIOMIMICRY , BI0-INSPIRED DESIGN
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MAIBRITT PEDERSEN ZARI

aw architects to
ert beetle, the
cycle itself

http://idealog.co.nz/magazine/november-december-2006/workshop/a-call-to-arms



The Guardian | Tuesday August 29 2006

National

Engineers race to steal nature’s secrets

Giant wind turbines based
on aseed, and desalination
plant that mimics a beetle

John Vidal
Environment editor

A new generation of small green compa-
nies is emerging with radical but proven
ideas to revolutionise engineering and cre-
ate anything from intelligent fridges to
colossal wind turbines moored at sea.

The designers hope their projects will
transform energy supplies and cut carbon
emissions in the next 20 years. They
include huge wind turbines, more pow-
erful than any seen before, anchored to
the seabed 20 miles off the coast; fridges
that monitor the national grid to use less
power; a desalination plant that is alsoa
theatre; and a tidal lagoon that protects
the coast while generating electricity.

The new companies are rethinking ma-
jor infrastructure projects using natural
objects as their basis. The aero-generator
turbine, now being laboratory tested be-
fore sea trials next year, mimics sycamore
seeds that spin like propellers in the slight-
est breeze, Its twin arms could each be as
tall as the Eiffel tower, and the structure
could be moored like an oil platform in
450 feet of water.

Each turbine, said Martin Pawlyn, an
architect with Grimshaw — which devel-
oped the transparent “biomes” at the
Eden Project in Cornwall — could produce
20 megawatts of electricity, nearly five
times as much as any existing wind tur-
bine. “A cluster of 100 of them spread over
just a few square miles of ocean, each
turning at just a few revolutions a minute,
could outperform almost all Britain’s ex-
isting wind farms put together,” he said.

“We are now leaming from natural eco-
systems, and are scaling up projects. We
are going back to first principles, taking
our inspiration from nature.”

The desalination plant, essential in
countries that suffer water shortages, is
also being rethought. Mostly banished te
the edges of cities, they are disliked for
needing large amounts of energy and
looking like ill-designed boxes. Architects
working with designer Charlie Paton have
developed one that needs next to no en-
ergy and can double up as an open-air the-
atre. It has been proposed by Grimshaw
for the city of Las Palmas in the Canary Is-
lands, historically short of fresh water.

The structure, looking like a wall of
glass and steel, uses simple evaporators
and condensers to produce large quanti-
ties of fresh water, *The inspiration came
from the Namibian fog-basking beetle,
which uses its shell as a condensing sur-

face for moisture, which allows it to sur-
vive in the desert,” said Mr Pawlyn.
*There are countless other examples like
this that we can turn to when tackling
some of the environmental issues that we
now face.”

The idea has been used in three com-
mercial greenhouses in the Middle East to
grow food using salt water, Seawater cools
and humidifies the air in the greenhouse
and sunlight distils fresh water.

A radical but simple design proposed
for north Wales is a 15km-long tidal energy
scheme that could generate up to 450
megawatts of power and protect the coast-
line from erosion and severe storms. It
could be constructed from dredged sand
and seabed material, or waste slate from
disused Welsh quarries. Long rows of
hydroelectric generators would turn and
generate electricity as the tide rushes in
and out. North Wales has some of the
highest tidal ranges in the world.

“It would protect Rhyl and neighbour
ing towns with 30 linear miles of break:
water, reducing the risk of flooding disas
ters like the one in 1990. But it would not
be visually intrusive. It works well with
wind power, and it would even be possible
to move it,” said Mr Pawlyn.

The scheme could also offer a natural
but nearly invisible shelter, allowing a ma-
rina to be built and a depressed area of

‘One hundred of these
wind turbines could
outperform all Britain's
existing wind farms'

Martin Pawlyn

north Wales to be regenerated. “We are
trying to raise the utilitarian (infrastruc-
ture project] to another level. It's the idea
of celebrating nature, and learning from it
torethink environmental problems,” said
Mr Pawlyn.

Other ideas being developed include
sewage treatment processes that gener-
ate 20% more electricity than usual, and
giant solar heaters that would concentrate
sunlight on to solar cells, producing 30
times as much electricity as toda

Mark Shorrock, a director of venture
capital firm Low Carbon Accelerator,
which is aiming to raise £50m to back
dozens of small green technology compa-
nies, said the market for imaginative, new
renewable energy technol 5 was tak-
ing off, and was expected to more than
double in the next few years. Solar energy
is expected to be a £50bn market by 2015.

guardian.co.uk/environment »
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BIOMIMICRY S COOL ALTERNATIVE: EASTEATE CENTRE IN ZIMBABWE

MAIBRITT PEDERSEN ZAR
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HABITAT 2020 BU
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LDING N CHINA

Within this cityscape, buildings open, close,
breathe and adapt according to their
environment. The Habitat 2020 building is
envisioned for China, and radically alters our
perception of a structure’s surface. The
exterior has been designed as a living skin,
rather than a system of inert materials used
only for construction and protection. The skin
behaves like a membrane which serves as a
connection between the exterior and interior
of the habitat. Alternatively, the skin may be
considered as the leaf surface having several
stomata, cellular openings involved in gaseous
exchange and transpiration in plants.

http://www.youtube.com/watch?v=-wmiNhkptQw

http://www.design.philips.com/probes/projects/sustainable habitat 2

020/index.page




“THE LIVING SKIN® - VIDEC PRESENTATION

GO TO THE FOLLOWING WEBSITE TO WATCH THE VIDEO:

http://www.design.philips.com/probes/projects/sustainable_habitat_2020/index.page
http://www.design.philips.com/shared/assets/design/movie/habitat_128.wmv



BUILDING ALTOMATION SYSTEM

INTELLIEENT BUILDINGS, EI]MPLITEITIZEI] SYSTEM THAT IMITATES THE WAY HUMAN BODY WORKS
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BUILDING AUTOMATION SYSTEM (BAS)
INTELLIGENT SOLUTION FOR ENERGY EFFICIENT BUILDINGS

Aid conservation of resources by

e Automatic monitoring and scheduling, engaging and

control of services within a

building. regulating equipment to meet the
needs and comfort of the
They consist of sensors, inhabitants without the

controls and activators that

o unnecessary waste of resources
have an electric digital

processor as their base. that often arise from negligence

and/or overuse of facilities.

The function of control
systems is to ensure the
optimal performance of a
building (light, comfort
ventilation) ensure s the
productivity of the
inhabitants.




LESS |S BETTER - NO WALLS

PV panels on the roof produces more
energy than it needs

No GIB walls — No waste — Free Interior

Whole building was erected on site
within 2 days in a single truck

100% recyclable as everything can be
dismantled and re used (easy
assembly/disassembly: mortice-and-
tenon joints and bolted joints)

Produces no emissions and is self-
sufficient in terms of heating energy
requirement.

The completely glazed building has
high quality triple glazing panels
featuring a

k-value of 0.4.

Its design is modular, made of pre-fab
components




128 HOUSE - AN ENGINEER'S DREAM

ZERO ENERGY, ZERD WASTE- MODULAR PRE-FAB LINIT

Home Automation System

e Various functions in the house are controlled via
non-touch sensors, voice control or touch
screens. Functions such as opening and closing
doors and controlling water flows in the sanitary
module are activated by sensors or voice control.

e The operation or interrogation of functions such
as controlling lights, opening and closing
windows, watering the garden and setting room
temperatures, is effected via a system, using
specifically developed house control software.

*  “The architecture of our own time and the future 7} éﬂuwm.—-__k
must exhibit a radically different, viz. positive, N |
attitude to the natural environment and its users |
and to its inherent technology.”
— Werner Sobek




AESTHETICS INCREEN ARCHTECTURE IR -

THE FUTURE ROLE OF ARCHITECTS - FUTURE OF SUSTAINABLE DESIGN

And for those worried about
aesthetics? Will the buildings
of the future be ugly, blighted
by solar panels and water
collection tanks, the
paraphernalia of
environmental efficiency? Will
art just ‘catch up’? No. In great,
successful buildings art and
Technological design solutions
are art: art is technology.
That’s another lesson from our
past, before the separation of
the disciplines of engineering
and architecture.
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“In most cases it should be
stressed that there are no such
thing as one perfect green
technology or solutions.”

“We cannot depend on
technology as a quick fix to
our problems.”

“Don’t believe blindly that
next technology is going to
solve the prior problem.”

“Man made technology carries
risks and limitations.”

From The Philosophy of Sustainable Design
By Jason F. Mc Lennan
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RECOMMENDED READING RRRXELLTRS o

- DWE”iI’IgS by Paul Dliver
- A Deeper Shade of Green (NZ)

edited by Johann Bernhardt

- Larbon Neutral by 2020 (NZ)
edited by Niki Harre & (Quentin D. Atkinson

- The Green House,

New direction in sustainable architecture

edited by Alanna Stang & Christopher Hawthorne
- Natural Capitalism
by Paul Hawken, Amory & L. Hunter Lovins
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