This is the Eden Project Greenhouse based near St-Austell, United Kingdom.
It opened in 2003 and since, has hosted thousands of visitors from all parts of the world.

The structure is fully covered with ETFE pillows. This project has proven definitively that ETFE
provides the best sunlight for the luscious plants growing there year round.




The Lightwe:ight Structure Conccpt
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What sprung the idea of designing greenhouses using ETFE was my fascination of large areas, natural lighting

and the well-being felt while standing in a glass house, like the ones at the Botanical Garden in Montreal.

It just made sense to me to spend time enjoying gardening in such a natural environment, surrounded by plants.

However, glass houses are expensive. Since glass is a heavy material it requires a sturdy supporting frame,

usually of aluminum, with strong foundations to support all that weight. Also, for security reasons, the

overhanging glass has to be tempered so that if it breaks, it will shatter inismall pieces instead of large knife

edged pieces. This glass tempering process significantly drives up the brice of a glass roof:.

It’s been 30 years now that an amazing material called ETFE has been available on the open markets:

A lightweight structure concept is now feasible because the proven ETFE film is 300 times lighter than glass. This

concept maximizes the free solar energy benefits by having a minimalist structure made of slim members and

wide open spaces in between, for a better light from the outside.

ComParing E_T):E to G'ass

ETREfilm is much lighter, more resilient and energy efficient than glass. It transmits more natural light and ETFE

greenhouses may costs up to 10 times less to own. Let’s investigate these advantages.

Lightwcight

An ETFE pillow is simply 2 Iayérs of ETFE joined together in
an airtight fashion and inflated into a pillow tsing minimal
air pressure.

. At first it is the lightness of the ETFE pillow which makes it
S0 attractive. In a comparison between the two materials,
double glazed glass weighs at least.30 kg/m* where the
same roof, made from ETFE film, is less than 0.1 kg/m’.

This is 300 times less dead“weight. It thus requires less

material and is easier to install while achieving a better
result. This also means that ETFE roofs need far less
structural support than glass and the consequential
requirements on the foundations are minimized.

Only with the use of the ETFE pillow can one have access
to such a wide span of open spaces between supports.

Photo : China — Beijing National Aquatics Center
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To keep their shape, the ETFE cushions need to be maintained with a low air pressure. This consumes an
occasional 50 W of inflation power per 1,000 m? of film cushion.

ETFE film becomes an insulator when formed into cushions. Its heat transmission is only 2.6 W/ m?°C, which is
more than 30 % better than that of standard double-glazing at 3.8 W/m?”°C.

The energy lost through air gaps is greatly reduced using ETFE. Heat transfer principally happens in and out of a
building through air leaks. Our ETFE greenhouse is air tight and the indoor climate may be controlled.

The larger panel sizes covered by the film cushions result in far more sunlight entering than with glass. There is a
much larger area-to-frame ratio per window and a slimmer lightweight structure.

Stu rdg

ETFE is mechanically much more resilient than glass. It is able to bear 400 times its own weight and to stretch
to three times its length without loss of elasticity. ETFE has a tensile strength of 42 N/mm? ; you literally can
push on it with a pressure up to 6,000 Pounds Per Square Inch and it will hold !

Under a minute fraction of this stress, glass simply shatters and is very costly to replace.

ETFE is mineral based just like glass. As opposed to plastics, which are mostly petroleum based and degrade
rapidly in the sun, ETFE has a comfortable working temperature range exceeding -150 °C to +150 °C .

Inflating the cushion pre-stresses its outer skin, enabling it to easily withstand the weight of snow while being
flexible enough to withstand the pressure of wind gusts.

When the ETFE pillow is clamped onto its frame and inflated, the strength of the structure plus the inflated ETFE
pillows’ rigidity adds-up to deliver an outstanding shell.

\ ﬁ\e ETFE film is tear proof. If accidentally punctured it can be easily patched or replaced.

s

‘ Volkswagen fully supported by a ETFE film Man standing on ETFE
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In a Gireenhouse ... Fewer Bugs

e You now have control over the bug i

By limiting their way in at the openings, you can now thriv e of bugs*inside. You have
better control on the environment, shielded from outside aigborne“fungus, bacteria &
virus spreading as well as cross pollination.

(lean & [ nvironment Fricnc“ _

ETFE is closely related to the non-stick material Teflon, so dust and dirt are washed away in the rain.

This non-stick property of ETFE also helps keep it snow-free, a chore with all plastic film greenhouses.

Recycling takes placec at.the end of a material’s life. For glass double-glazed units,
the lifespan is#likely to be 10 -20 yearsplimited by the life of the edge seals. ETFE is a
relati new material, with the early installatiens now approaching 20 years. The

eadings film manufacturers say that the expected lifespansef ETFE is to the order of 30

energy-wise t
window.

This economy potentially may do

A great push for our planet.
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Long Las’cing =2
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All the materials chosen to constitute our ETFE solutions have been selected for their
outstanding durability and long life expectancy.

é ; Typi_c,a%'frgmes are built dsing Eastern Cedar, rot resistant and light. Our unique Hub
~system is made out of rust-resistant Stainless Steel which last decades.

- Large structures are also dismountable and can be moved so that the investment is
' conserved for many generations.

Acrodynamic

The ETFE pillow shape has evading curves in all directions on which the wind has no
grip, unlike traditional buildings with their overhangs or square corners, which are
prone to wind noise and heat loss. v

It is then much quieter and safer to be in an ETFE greenhouse during high wind gusts,
both for the gardener and his precious plants.

E_TFE in tl"lC WOI’ld (..and there are many more'_crea-’clions)

Eden Project — United Kingdom b | Villa de LaGuardia Hotel — Spain

Beijing National Aquatic Center - China

Dresden Castle — Germany
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