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For this particular shirt, a tita-
nium alloy weave was developed
that assumes a predetermined
shape when the temperature
changes. As a result, the shirt
can be programmed in advance
toroll up its sleeves automati-
cally at a certain temperature.




MAN-MADE SKINS AND
INTELLIGENT' MATERIALS

The influence of human skin and other nat-
ural skins on technology, design and archi-
tecture is manifold, ranging from its erotic

appeal, itsflexibility and its warm, soft touch

to its abilities to adapt to temperature and

lighting levels. Ellen Lupton writes: "Con-
temporary designers approach the surfaces

of products and buildings as similarly com-
plex, ambiguous forms. Manufactured skins

are richly responsive substances that modu-
late the meaning, function and dimension of

things."*? Even the self-healing properties of
skin have, to a certain degree, already been

adopted inmodern technology, such as auto-
mobilelacquersthatcan'heal’ smallscratches

dueto their viscous, rather thansolid, consist-
ency. Another example isself-healing skins for
pneumaticstructures, whoseinsideis coated

withathinlayer of polyurethane foam. When

the membraneis punctured, the air pressure

insicle the pneumatic chamber forces the PU

foaminto thegap, thus closing It. This mecha-
nism, which was derived from a similar proc-
ess in thecell tissue of lianas, provides nearly
100% airtightnes for leakages up to 5 mm

in diameter.

Clothing and buildings have often been
called the second and third 'skins’ of man-
kind, whose task it is to protect the human
body. Ideally, they should therefore possess
similar capacities of adaptation as our skin.
One way to achieve this task is the devel-
opment of 'intelligent’ materials, whichcan
reversibly change their properties when
they are exposed to certain influences like
heat, light, pressure, electrical or magnetic
fields, or changes in the chemical composi-
tion of their surroundings. For example, Ital-
iantextile engineers have developed a fabric
made of ashape memory alloy (SMA) which
causes shirt sleeves to automatically rollup
at a certain temperature. Peltier elements
can be integrated into clothing to provide
active cooling when an electric current is
applied to them. The American 'Ne Con-
tact'jacket fends off potential attackers by
producing a tension of some 80,000 volts
on its surface when a button is pressed.”

Smart technology also has its more poetic
sides, though: The 'F+R Hugs' T-shirts, devel-
oped by the Cute Circuitcompany from Italy,
come in pairs and communicate amongst
them via bluetooth technology. When a per-
son touches his or her T-shirt in a certain
place, integrated power circuitsin the part-
ner's shirt will produce a similar movement
or 'hug'in the same placa.

In architecture, as in fashion design, the

‘skin’ analogy touches upontwoaspects:the

aestheticand the functional. In a book about
the German engineer Werner Sobek, Werner
Blaser compares the inhabitant of a tradi-
tional building to a hermit crab that changes
itsdwelling wheneverithas become toosmall
or too large, or otherwise inadequate. Blaser
thenasks: "Butisitright touse suchunchang
ing methods of building construction in a
world that itself is constantly changing? [...]
the physical properties of our bulldings
remain constant, althoughinternalandexter-
nal environments permanently impose
changes on them"* Blaser's book was pub-
lished in 1999, and there has been consider-
able development in building technology
since then. Nonetheless, the visionary con-
ceptofanideal building skinthat Sobek devel-
opedin the '90sisstill relevant today. Rather
than considering the building’s skin as one
multi-functional ‘all-rounder’, Werner Sobek
suggested that, very much like human skin, it
should bemade up ofhighly specialised, mono-
functional'cells that performdifferent tasks,
suchaslight transmission, energy absorption
orventilation. Depending onbudgetand avail-
ability, the cells could be produced on differ-
entlevelsof technical sephistication, ranging
from mechanically or electromechanically
operated elementstothose that function on
achemical and micro-biological level. Accord-
ingto Werner Sobek, "adaptive systemsand
mechanisms will bea natural part of our daily
life in a few years. Automatic, self-learning
distance controls forautomobilesare already
available today. Adaptive cardiac pacemak-
ers, which do not work at a constant fre-
guency buf react to external physiological

influences like movement, areunder develop-
ment, as are active prostheses and implants

with sensory functions and actuators [...11n

the building trade, adaptive systemsfor noise

reduction and glasses with variable light

transmission willbe ascommon as theactive

manipulation of forces, deformations and

vibrations, especially in light-weight load-
bearing structures.”

In 2004, Werner Sobek and his assist-
ant Markus Holzbach frem the ILEK insti-
tute at Stuttgart University constructed
the experimental pavilion 'Paul’ to demon-
strate the potential of adaptive materials
in buildings. ‘Paul’ is a cocoon-like, light-
weight structure with a skin made up of var-
ious layers of membranes, These transmit
daylight as well as emitting artificial (LED)
light, provide thermalinsulation throughan
innovative ceramic material, and store the
heat from the sun's rays in a phase change
material (phase changematerials are miere-
encapsulated paraffins that use excess heat
to turn fromsolid to liquid, so they canstore
the heat energy without changing their tem-
perature). Paul's skinis only 1.4 centimetres
thick, but equivalent to the thermal mass
of a 15 centimetre, massive wall. That said,
Paul's construction is rather low-tech, the
segments of its skin being linked only by vel-
cro tape and thus capable of being mounted
or dismounted manually.™
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