NANOMATERIALS
FOR ARCHITECTS

AND ARCHITECTURE

TO INTRODUCE NANOMATERIALS INTO ARCHITECTURE, ARCHITECTS
MUST FIRST BE ATTRACTED TO THE NANOWORLD. INNOVATION-DRIVEN
MATERIALS AND PRODUCTS SERVE AS A TOOL FOR ACHIEVING GREEN
CONSTRUCTION, WHICH IS NOW ON THE FOREFRONT OF ARCHITECTURAL
DEBATES. NANOMATERIALS DO HAVE A HUGE POTENTIAL, BUT THIS
POTENTIAL IS YET TO BE REALISED, AND ARCHITECTS ARE YET TO ENGAGE
FULLY WITH WHAT IS AVAILABLE, THEREFORE AS A BASIC PRINCIPLE,

AN UNDERSTANDING OF THE POSSIBILITIES OFFERED BY NANOTECH IS
ESSENTIAL FOR ARCHITECTS, PLANNERS AND PROJECT DEVELOPERS.

SYLVIA LEYDECKER DISCUSSES HOW THE ARCHITECTURE WORLD
NEEDS TO ADAPT TO THE NEW OPPORTUNITIES OFFERED BY
NANOTECHNOLOGY PRODUCTS.

ano has become a word which
N isn't as unheard-of in the

architectural world as itwas a
couple of years ago. Nevertheless, what
it actually means and what it can be used
for is still almost unknown in the
architectural community.

Having little substantal information,
nebulous ideas are formulated, fact and
fiction are mixed up in several web-forums
or the whole topic is reduced to the calchy
name “Lotus effect®. The main problem
seems (o be a lack of informaton due to the
huge gap between the world of science and
the world of architecture, Chemical
formulas, curves, diagrams, hard to
comprehend vocabulary, underexposed
pictures of poor-quality architecture,
accompanied by badly designed layouts
isn't the appropriate way o attract architects

at all. Much betler is understandable writing,

images of high-quality built examples, and
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at least an acceptably designed layvout able
{o fulfil assthenc demands. (Incidentally,
exactly this gap is filled by the book ['ve
wrtten: “Nanomatenals in Architechure
Intenior Architecturs and Design®!)

Despite these problems with its mode of
communication, the role that nano is already
playing is getting bigger with the increase in
use of smart matenals, On one hand we're
still building with brick and mortar, which
sounds quite mediaval, or we use concrele
which was invented by the Romans. On the
other hand we are building smart facades,
construchng ambitious bulldings composed
of glass and membranes - ioday's
technology for the future

Cmnipresent today 1s the term

“sustamability”. This is exactly what we have

to achieve: ioday, now and here, not later,
we have to build for our future on this planet
With the help of nanotechnology, it s

passible to do this. Nano-science definitaly
offers the chance to solve our glabal climate
problems, answenng the questions which
governments have been struggling with up
ta now. If there is a single reason to use
nanotechnology in architecture, it is
definitely because of energy efficiency and
sustainability. Ecological and economical
advantages are offered by nanotechnology,
which cannot be ignored as a way o reduce
climate change. This is more impaortant now
than it ever was. Climate protection pays off
this is why in the long run ecology in
architecture iz also economical, In the
meantime very cheap matenal is stll used
In construction, for the sake of quickly
gained and meamized profits

Manotechnology as progressive sciance 18
today’s answer for the future, it wall change the
future of architecture to the use of advanced
canstruction and matenals, which help 1o
reduce carbon emissions. At leas!, its promise
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REGRRDING DESIGN Nano Insulation
RAESTHETICS ITS STILL :
EIIFF‘IEIJLT FOR ARCHITECTS




INNOVATIONS RRE HRRD TO IMPLEMENT INTO

THE NOTORIOUSLY CONSERVATIVE FIELD OF
ARCHITECTURE. CONSTRUCTION, WITH THE HELP OF
SOMETHING NEW, ALLWIAYS REQUIRES A ARERDINESS
TO ASSUME R RISK. NOT ONLY BY THE RRCHITECTS
LWHO PLAN THE BUILDINGS, AS THEY HRE THE ONES
TO BE LIABLE FOR A LONG TIME, BUT ALSO BY THE
CONSTRUCTION FIRMS THRT REALISE THEIR IDERS.

the architect must resort to using the first
product, knowing at the same time that it
could have been a better, updated version.
The winner is always the product which
provides both - aesthetically and
functicnally, in the advanced sense.
Hopefully these products are becoming
more available, as innovations are always on
the producer's roadmap.

Marketing Nano in Architecture

- Benefits and Pitfalls

It is difficult for architects to get to know
what they are actually dealing with in the
products and matenals they plan with.
Depending on changing marketing
strategies companies may choose to
communicate or conceal the use of nano
in their product.

Three ways of marketing “npano”™
actually occur:

1) The use of nanotechnology is
communicated in an offensive way, as a
response {0 a demand for innovation, and
at the same time demonstrate an

innovative approach and market leadership.
Just to attach the word “nanoc”® isn't quite
enough to convince architects, it 1s also
necessary to communicate its purpose,

its use and the advantages of the specific
matenal or product.

2) Contrarily, the use of nanotechnology in a
product or design is not communicated at
all, and furthermore, even concealed,
because of a fear about negative "risk”-
reaction. This is thoroughly understandable,
but it can't be allowed to be the case
because of two reasons: on one hand the
consumer wants just be informed what it is
all about (if it's not “nano” it can't work ...}
on the other hand it's just not possible, as
there seems to be a stigma about using NT.

J3) The product is labelled "nano” to take
advantage of the term nano as a futunstic
brand, while in reality it has nothing to do
with nanotechnology at all. All-in-all, the
strateqgy of truth is the better one, as firms
who pretend to have or claim not to have but

in fact do, lose their reliability and
reputation. How can one believe what else
they are saying?

As such, for architects nano is quite difficult
1o deal with, especially when they don'l
know anything about it and are unable to
ask the right questions to the right peaple.
The confusion is confounded because there
isn't a precise definition of "nanc® and it is
sometimes difficult o find the appropnate
contacts with the knowledge to help - so
better stck to technical departments or
even Jabs of the producing firms.

Innovations are hard to implement into the
notoniously conservative field of architecture.
Construction, with the help of something
new, always requires a readiness lo assume
a risk. Not only by the architects who plan
the bulldings, as they are the cnes to be
liable for a long time, but also by the
construction firms that realise their ideas,
They also might not win a tender because of
the higher prices incurred by the use of
more expensive nano-products. This will
hopefully change n the future, as the use of
nano results m lower prices in the long run.
Chents should be fully informed as well, as
they can be the ones to start with the
implementation of clever construction and
matenals, There is still a lack of
communication from architect to client to
firms, which creates a barrier for innovation.
There are built references around the world
which show that nano-products work, and do
not belong to the realms of science fiction.

Some Unguestionable Nanobenefits

For clients dealing with public private
partnerships (FPP) and facility managers,
nanotechnology in architecture is a “do not
ignore” topic, as it reduces maintenance
costs. Energy savings and reduced cleaning
are two of the main factors, which show up
in lewer maintenance costs and which can
be a huge benefit for operator to gan profits,

More efficient production-processes and
cost-efficiency is integrated in the lifecycle-
chain of a product. Directly, for instance,
scratch resistant lacquer helps to reduce

<nano

production-steps whereas incirectly highly
efficient insulation conserves energy, needs
less matenal and in consequence less
transportation and reduces carbon
emissions. Reduction in the use of energy,
minimum use of raw matenals and
reduction in the waste of resources forms a
powerful argument for using nanomatenals
in architecture. As architectural discussion
today is all about sustainability, especially in
the context of worldwide property ratings by
labels such as BREEAM, LEED, DGNB,
innovation-dnven and highly-effective
matenals are of substantial interest. The
use of nanomatenals 15 an effective 1ol

for green bullding.

The Way Ahead

In the last few years, there has been an
enonmous hype about materials in the fields
of architecture and design. Books about
malterials have popped up everywhere,
accompanied by the installation of several
maltenal archives aimed at architects,
designers and also producers. Materials are
at a certain pomnt of the supply chain - it's
nice to get to know the material, but it's also
important is to get to know the real people
behind it. At this point, it s necessary o see
the importance of working together through
several fields, Scientists, producers,
architects — they have lo work together 1o
form the matenals which are needed, and
the products which are wanted. Scientists,
producers and creative people have (o
communicale with each other and work
together, regarding the long chain from raw
material o successiul products, 1o salling
on the market.

Finally, for architects it's not a "must” but a

*mice to have” knowledge about nanotubes

and buckyballs as icons of the nano-world.
A very promising way to get o know
buckyballs, is the American architect
Richard Buckminster Fuller, who is well-
known in architect’s circles. His impressive
geodesic domes, self-supporting cupolas,
are characterized by Buckyball-Structures
which are adored. Almost unknown is that
before him, German architect Bauersfeld
realized these structures, but he failed to
label it in a handy way, which again shows
the importance of communication. @
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