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climate change has many causes, but most people wouldn’t 

guess that buildings are among the biggest culprits.

 luckily, the technologists are on the case …

d i s c o v e r y  c h a n n e l  m a g a z i n e
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Building on experience 
By daniel Weiss
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these are the usual suspects when we think of energy 

guzzlers and climate change culprits. But the buildings 

that silently line the streets of every city on the planet, 

the structures in which we live and work, turn out to be 

among the biggest offenders of all. including operation 

and construction, buildings consume 30 to 40 percent of 

all energy used globally, and produce a similar percent-

age of carbon dioxide emissions. over the past decade, 

promoters of green buildings have worked to transform 

them from environmental villains into saviours.

“ten years ago, people put up solar panels on their 

roofs and said they were green buildings but there was 

nobody to check and substantiate those claims,” says 

tom hicks, vice-president of international programmes 

at the United states green Building council. today, to 

be considered green, a building needs to meet objective 

standards of energy efficiency, water efficiency, respon-

sible use of materials and indoor environmental quality.

architects and engineers who have risen to the chal-

lenge still include the odd solar panel in their designs, 

but they’ve gone further. they’ve reduced energy use 

through better insulation, more efficient lighting and 

water conservation. they’ve replaced air-based cooling 

and heating systems with new technology. they’ve har-

vested waste water for reuse. and they’ve saved money.

many of these measures offer real savings too. on 

average, they drive up design and construction costs by 

less than 5 percent – and often pay back the initial outlay 

through energy savings in a few years. 

“sustainable buildings have almost become main-

stream,” says tony arnel, chair of the World green 

Building council and the green Building council of  

australia. “if you are not building a green building in 

2009, then you are building in obsolescence.” 

here are some of today’s most ambitious and innova-

tive building designs, both green and efficient.

planes, trains and automobiles ...
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the west-facing timber façade of the ch2 
building in melbourne (above) serves more 
than a decorative function. the clever design 
of the adjustable wooden shutters (below) 
keeps air-conditioning requirements to a 
minimum. in the shower towers (below, in 
right of picture), water showers draw in fresh 
air. as the water falls, some evaporates, cool-
ing both the water, which is channelled into 
the building’s cooling system, and the air, 
which is funnelled into the ground floor. 

location :: australia
melbourne’s council house 2, or 

ch2, is a finely tuned organism, as 

ingeniously adapted to its environ-

ment as any creature subject to the 

forces of evolution. its windows, for 

instance, are carefully designed to 

help it thrive. those on the northern 

and southern faces start out wide 

at the building’s base and grow nar-

rower as they approach the top of its 

ten storeys, where less exposure is 

necessary to provide natural light 

to the interior. the windows on 

the western face are equipped with 

solar-powered shutters made from 

salvaged wood. the shutters start 

the day wide open and gradually 

close to minimise glare as the sun 

descends through the afternoon. 

“they open and shut rather like a 

flower opens and shuts,” says princi-

pal design architect mick pearce.

as with many green buildings, 

ch2’s cleverest features are hidden 

from view. during the day, thick, 

undulating concrete ceilings chilled 

by cool water flowing through pipes 

absorb excess heat. When the out-

side temperature drops at night, the 

windows open automatically, letting 

cool air flow through and shuttle 

away accumulated heat from the 

ceilings. this “night purge” reduces 

by 20 percent the energy necessary 

to cool the building. pearce first 

employed this method in a shop-

ping centre in his native zimbabwe, 

inspired by the way african termites 

opened holes in their mounds at 

night to draw in cool air.

the water used to cool the build-

ing falls through 14-metre “shower 

towers” on the building’s south 

façade. as the water falls, some 

of it evaporates, leaving the rest 

cooler. the water is further cooled 

in basement tanks containing 

31,500 stainless-steel balls, the size 
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of cricket balls, filled with a phase 

change material (pcm) solution that 

freezes at 15 degrees celsius. this 

solution is approximately 40 percent 

water mixed with a combination of 

naturally occurring salt hydrates. 

these form crystal complexes 

incorporating water molecules, 

and can be mixed together in set 

proportions to give a crystallis-

ing (freezing) temperature of as 

high as 117 degrees celsius. this 

salt solution can be frozen at night 

using a water- or air-based free-

cooling system through the towers 

on the roof, then used as a cooling 

reservoir during the day. to freeze 

an equivalent amount of pure 

water would require a tremendous 

amount of energy. in fact, if ch2 

used plain water to get the same 

amount of cooling power it would 

take a volume of water ten times 

that of the salt solution.

“We have developed a building 

that responds to nature; it doesn’t 

try to conquer it,” says pearce.

in drought-prone australia, water 

conservation is a perennial concern. 

ch2 employs typical water-saving 

methods – low-flush toilets, low-flow 

taps and showers – and has pio-

neered a novel way to supplement its 

water supply: “mining” and purify-

ing 100,000 litres of water per day 

from the municipal sewer system 

running beneath the street outside. 

this provides all the water necessary 

for irrigation, the toilets and for the 

building’s cooling system.

solar panels on the roof supply 60 

percent of the building’s hot water 

requirements. the rest of the hot 

water is heated by a gas boiler and by 

waste heat from a gas-fired co-gener-

ation plant on the roof, which addi-

tionally provides about 30 percent of 

the building’s electricity, with much 

ch2’s yellow wind turbines (top) perform 
a dual function, generating electricity and 
purging air from the building, while the 
“bark” on the building’s eastern side (middle, 
right) protects the inner façade from direct 
exposure. Features like these helped earn the 
structure a maximum six stars under austra-
lia’s green star system. p
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lower emissions than a conventional 

coal-fired plant.

compared to a typical building, 

ch2 is designed to cut electricity 

consumption by 80 percent and 

produce 87 percent less greenhouse 

gas emissions.

according to city of melbourne 

figures, the employees in ch2 are 

10 percent more productive than 

workers in other buildings – perhaps 

because the air is replenished twice 

an hour rather than recycled, as in 

a conventional building. the office 

plants seem to be happy with the 

building as well. 

“normally in an air-conditioned 

building you replace the plants 

every three months,” comments 

pearce, “but in ch2 they grow too 

well and have to be cut back to keep 

it from becoming a jungle.” that is, 

he observes, a very good indicator 

that the designers have got the air 

quality right.

the combined savings from 

reduced energy use and increased 

productivity mean that ch2 is set to 

pay off its increased sustainability 

costs in just five years – twice as fast 

as initially projected – demonstrat-

ing that a green building can be 

handsome, innovative and thrifty at 

the same time.

currently under construction (be-
low, bottom), Beijing’s parkview 
green will form a stable micro-

climate around the project’s 
four towers, using a transpar-
ent outer skin. the pearl river 

tower, guangzhou, (right) will use 
induced air pressure variations 

to drive turbines that reduce its 
external power consumption.
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developed to meet the more strin-

gent american leed system (see 

box, p. 104). the ministry of sci-

ence and technology’s accord21 

building, which uses just a quarter 

of the electricity of other recent 

government buildings, received the 

country’s first leed gold certifica-

tion in 2004. today there are 13 

other projects certified and 151 more 

aiming for certification.

“it will be several years before 

we see even 1 percent of china’s 

construction being certified green,” 

says rob Watson, ceo of ecotech 

international, which helps shepherd 

projects to leed certification in chi-

na, india and the United states. “But 

1 percent of a gigantic number is 

still a very, very big number. Within 

five to 10 years we will probably see 

more green buildings in china than 

anywhere else.”

location :: china
china’s importance in the green-

building movement cannot be 

underestimated. in a frenzy of con-

struction that accounts for half the 

new building in the entire world, the 

country adds 2 billion square metres 

of office, residential and retail space 

each year. much of this current con-

struction is very inefficient, which 

helps explain why the country opens 

two new coal-fired power plants 

each week. 

“if china doesn’t get on board 

with green building, we might as 

well party to the end,” says huston 

eubank, former executive director at 

the World green Building council. 

But, thankfully, china is also 

home to a growing green-building 

movement. although it has created 

its own green-building standard, 

many high-profile projects are being 
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green building councils around the 

world have worked hard to estab-

lish standards that certify buildings 

deliver genuine environmental 

benefits. the two major international 

rating systems are Us-based leed, 

which offers standard silver, gold and 

platinum certifications, and UK-based 

Breeam, which scores from “pass” to 

“outstanding.” the australian green 

star system, which awards up to six 

stars, has also been adopted in new 

zealand. green building councils 

are active in many other countries 

throughout the world – including 

vietnam, china, malaysia, indone-

sia, singapore and the philippines 

– where a combination of local and 

international standards are applied. 

projects seeking these certifications 

are judged based on their inclusion of 

a variety of energy-saving, emissions-

reducing and resource-preserving 

features, along with criteria such 

as use of locally sourced materials, 

access to public transportation and 

health of working conditions. leed, 

for example, is scored on a points 

system, with a maximum score of 69. 

a minimum score of 52 is required to 

attain a platinum certification. 

standards Bearers among the projects jockeying to 

become the first in china to be certi-

fied leed platinum (the top rating) 

is parkview green, currently under 

construction in Beijing’s embassy 

district and slated to open later this 

year. Watson, who is the project’s 

leed consultant, says that in ad-

dition to its environmental merits, 

parkview green will become an 

architectural icon. 

the development will consist 

of two 11-storey and two 20-storey 

towers enclosed within a pyramid-

shaped glass and plastic envelope 

whose roof will be covered with 

ethylene tetrafluoroethylene (etFe) 

bubbles. etFe, which wraps the 

stunning Water cube aquatic centre 

built for the 2008 Beijing olympics, 

is a micro-thin foil that transmits 

light while at the same time provid-

ing excellent insulation.

in winter, temperatures in the 

11,500 square metres of public space 

that sit inside the envelope but 

outside the actual buildings will be 

about 10 degrees celsius warmer 

than on the street. the space also 

features “cooling islands” that will 

help take some of the swelter out of 

summer. in turn, this “inside-out-

side” space will provide a buffer for 

the buildings, reducing the energy 

required for heating by 33 percent. 

air will be scrubbed clean by natural 

foliage and electrostatic filters on 

its way into the envelope, providing 

people with a respite from Beijing’s 

pollution problem. 

Beijing chayu Fwu properties 

company, the project’s developer, 

envisions parkview green as an in-

cubator for environmental activity, 

playing host to green energy confer-

ences and providing office space for 

environmental groups as well as 

dirtier corporations looking to clean 

up their act.

even more fantastic looking is the 

pearl river tower, designed by Us 

architecture and engineering firm 

skidmore, owings & merrill llp, 

and currently under construction in 

guangzhou, where it will serve as a 

headquarters for a regional branch 

of the china national tobacco 

company. Built with its broad side 

facing into the prevailing wind, the 

309.6-metre skyscraper, with its 71 

storeys, will feature a pair of hori-

zontal openings outfitted with wind 

turbines. the tower’s façade has 

been designed so that it promotes 

a pressure change from the front to 

the back of the tower. this pressure 

differential will draw wind through 

the openings at up to three times 

its normal speed, producing around 

800,000 kilowatt hours of electricity 

every year.

the tower features a variety of 

other efficiency measures, includ-

ing a radiant ceiling system, and a 

floor-fed ventilation system which 

channels through relief air from the 

building to help cut down the effects 

at an estimated cost of Us$35 billion and built 
entirely on reclaimed land, new songdo city, 
south Korea (main photo; above) is not only 
asia’s largest planned eco-city, it is also the 
largest private development in history. it 
aims to become a testing ground for a wide 
range of environmentally sound technologies. p
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of solar heating. energy harvested 

within the “double-skin façade” that 

contains the building’s air ducts can 

be captured to precool and dehu-

midify air in summer, or to heat it up 

in winter.

 although the tower’s design-

ers are not currently pursuing any 

externally sactioned form of green 

certification, they claim the tower 

will be able to reduce energy use by 

an impressive 58 percent (compared 

to a conventional building of the 

same size) when it is finally com-

pleted in 2010.

location :: south Korea
architects and engineers around 

the world have drastically reduced 

energy consumption and green-

house gas emissions with cleverly 

designed green buildings. the next 

logical step is to create large-scale, 

integrated eco-cities designed com-

pletely from scratch.

new songdo city, an eco-city 

currently under construction in 

incheon, south Korea, is a massive 

development by any measure. the 

city will cover 6 square kilometres 

and have housing for 65,000 people 

the “convensia”, new songdo city’s 
120,000-square-metre convention centre, 
became the project’s first completed public 
building in october 2008.
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and office space for 300,000 when it 

is completed in 2016. the developers 

are aiming to have 80 percent of the 

project’s 500 buildings leed-cer-

tified, including the northeast asia 

trade tower, which at 300 metres 

will be the tallest building in south 

Korea when it’s finished next year. 

around 40 percent of the city’s area 

will be green space, including a 40- 

hectare central park. 

managing the gargantuan Us$35-

billion project has been a massive 

challenge. more than 

100 consulting firms 

from around the world 

have been involved 

in the planning, and 

approximately 10,000 

workers from a dozen 

companies are on site 

each day building the 3 

million square metres 

of floor space currently 

under construction.

its green credentials seem impec-

cable. a network of pneumatic tubes 

will shuttle waste to three central 

places, all but eliminating rubbish 

trucks. a water-treatment system 

will use wastewater for irrigation, 

street cleaning and toilets. 

lightweight concrete panels, 

reinforced with glass-fibre, will be 

used to clad residential buildings. 

installed in place of stone or pre-cast 

concrete, they will save 20 to 25 per-

cent of structural weight. a gas-fired 

co-generation plant will provide 

electricity and hot water to be used 

for heating and cooling. overall, it’s 

an ambitious project, but the first 

songdo housing sold out rapidly and 

opened last august. 

and more
it’s not enough to simply label a proj-

ect green and assume occupants will 

come because it is “the right thing to 

do.” a plan to build 400 eco-friendly 

houses in huangbaiyu, a village in 

rural northeast china, failed after 

one-tenth of the houses were built. 

Few of the villagers wanted to move 

in because the design didn’t suit 

their lifestyles. likewise, dongtan, 

an eco-city with a target population 

of 500,000 that was planned to rise 

from shanghai’s chongming island, 

has so far struggled to get off the 

ground long after its announcement 

in 2005.

“these kinds of projects are 

absolutely doable, but they require 

disrupting things on pretty much 

every level,” says leed consultant 

rob Watson. “it’s really easy to draw 

a picture of a shining green camelot 

on a hill but so much harder to actu-

ally make it happen.”

But even a small dent in the mas-

sive amounts of wasted energy and 

heat would help our climate. Which 

is why we have to build boldly, not 

just on what has gone before. n
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zap! Win a book 
with brilliant green 
home tips. tell us:
how many floors 
in the pearl river 
tower, guangzhou?

diy: living green
adopting an eco-friendly lifestyle 
couldn’t be easier.

make sure windows and 
doors fit snugly: eliminat-
ing gaps will stop warm – or 
cool – air escaping.

open windows at night during the cool 
seasons: use the natural drop in temperature to 
cool your home.install appropriate 

insulation: few measures 
will save you more on heat-
ing and cooling.

Keep air conditioners 
efficient: clean filters, 
seal ducts and position 
them out of direct 
sunlight.

grow herbs and vegetables on your 
balcony: the fresh produce will supple-
ment your larder.

Keep large leafy plants 
by windows to give shade 
and keep the heat out.

double- or triple-glazed windows maintain 
insulation: keep the heat where you want it, either 
in or out.

Use compact fluorescent lamps: 
they last much longer and use a lot 
less electricity.

Use wood not cement: 
each tonne of cement 
produces hundreds of 
kilograms of carbon dioxide 
as a byproduct.  

if you have a roof, paint it white: 
light colours reflect heat. dark ones 
absorb it and increase the tempera-
ture of your house. 

Fit broad window awnings: 
these minimise heat by block-
ing out direct sunlight.

Use draught excluders in winter to keep 
the heat in and power usage down.

Keep windows curtained during hot summer 
days: don’t let in any more heat than you have to. 

install a dishwasher: most 
people use more water when 
washing dishes by hand.


