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ABSTRACT

The more the design of buildings becomes bioclimatically conscious, the more the behaviour of these
buildings tends to become skin dominated. Double elements, much like the different layers of the skin of
animals or human beings, can serve more than one purpose at the same time, such as shading, movement
of air, evaporation, filtering of light or the support of other elements. Their use can help in a better
integration of indoor and outdoor space, an extension of functions and a smoother transition from a
more to a less controlled environment.
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When one comes to think of it, the history of architecture is virtually the history of the skin of buildings.
This means the way we treat walls, roofs and openings. These utilitarian components, very often of a
most mundane nature, when combined in an aesthetically pleasing manner, have led to realms of higher
aesthetic appreciation and philosophical levels of abstraction and contemplation.

{n the present-day way of thinking the approach to the design of the skin of a building in general comes
about at two levels: On the first level, it is taken for granted in its simplest form, that it has to fulfil its
most immediate functions of keeping cold and water out and letting air and light in. Very often little
consideration is given to the multiple functions that an opening in a wall has to fulfil. It is taken for
granted (in most cases) that it is only natural for it to exist without much further thought.

On a second and higher level, after the basic technical questions have been dealt with, the architect
enters into the picture and starts combining the different components into a more holistic and
aesthetically satisfactory overall product. This of course is not always the case, but it is the practice in
most of the cases. The different components become abstract objects of an aesthetic value to be
manipulated by the “craftsman-architect”. The:different materials. textures, shapes and many other
properties of these components become issues of concern and starting-points for design development.
Nowhere does it enter in this process, that these components exist aiso to fulfil a further role of creating
a transitional space or threshold, the skin between the outside and inside. Nowhere does it become
aware, that there are constraints to be dealt with and objectives to be fulfilled, and that with imaginative
thinking these issues, further to being just constraints, could become starting-blocks for a much more
holistic design. The richness of issues to be addressed is incredible and completely out of scale with the
poverty and one-sided (depending on the designer’s philosophy to design!) approach.
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In the sense that the shell of a building is both its skin and a threshold between the exterior and interior,
[ find it useful to look up the meaning of these two words. Thus, the Oxford Dictionary gives the
following definitions:

skin n.: flexible continuous covering of human or other animal body,...

So a skin is both continuous and it is flexible. Both these meanings are useful in the context of
buildings.

Moving on to the word threshold the Oxford Dictionary tells us:

threshold n.: plank or stone at bottom of door in dwelling - house, church etc.; (fig.) point of entry (on
the threshold of a revolution, of a new century); (Phsysiol. & Psych.) limit below which a stimulus
ceases to be perceptible; (Phys.) limit below which no reaction etc. occurs ...

So we see in both a literal and metaphorical sense that the threshold is an element or notion of transition,
something that can be of great importance such as a revolution or a new century. It is a state that does
not really exist in itself, but leads and opens the way to something else or another condition of
importance. One does not need to once again draw attention to the similarities to buildings.

To start with, I would like to briefly compare the skin of buildings to different kinds of skins of plants,
animals and human beings and to contemplate on their similarities and differences, because we should
always remember, that many of our habits and patterns of living come from nature and were established
there many thousands of years ago.

When studying plants one observes that the more
the colour of the leaves of a plant is darker, the
easier the plant can adapt to its environment.
Plants  with  brighter green leaves, or
multicoloured ones, need more specified
conditions in order to survive. Exposure to direct
sunlight can cause “sunburns” to sensitive plants.
The shape and colour of the leaves or the
complete absence of them (cacti), are related to
light, temperature, humidity and the wind.

If for nothing else, the animal world is worth
looking at for its enormous variety of different
kinds of skins. Let us just enumerate a few:

e scaled skins that one finds in different species
of reptiles that periodically shed their skins,

e soft skinned animals with short or longer furs
such as a cat, dog or antelope,

e hard skinned animals in which hardness is a
means of protection such as a rhinoceros or
crocodile,

* spiked animals for which their prickles are a
means of protection such as a hedgehog or
porcupine,

e thick coated animals with elaborate furs or
rich in oil content skins, which help them
maintain constant body temperatures, such as
bears and other mammals, which for this Fig. 1: Many lessons can be learnt from the different
reason do little or no building, kinds of skins of animals.
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® |oose skin antmals such.as elephants,

» feathered animals, for which feathers both work as an insulating layer, but also as regulators of flight,

o shelled species or molluscs, for which their shell becomes both their habitat and armour, protecting
the inner soft body from predators as in the case of snails, tortoises, seashells etc. These species live,
feed, reproduce and move within their shells, the texture and colour of which reveals the environment
within which they exist.

The related points of interest that we could keep from the animal world would be:

the perfect adaptation of each case to its natural environment and climatic conditions,

the immense variety and refinements related to different conditions,

the adaptation to changing conditions of temperature or needs of camouflage or flight and
the resulting aesthetic beauty.

I believe that reference to the skin of human beings is extremely illuminating:

The skin of the human body' is basically made up of two parts, each suited to the role that it is called
upon to play. The outer part is called the epidermis, consisting of cells known as keratinocytes, named
so because they produce a family of proteins known as keratin. They protect us from mechanical stress
and are concentrated more in the areas of our bodies subject to strong friction. The epidermis is
continuously being renewed, as keratinocytes produced in the deeper part of the epidermis gradually
move up to the outer layer of the skin. Every month we approximately change our entire skin!

The inner layer of our skin is called the dermis, made up of a tightly interwoven meshwork of strong and
elastic protein fibres. It adapts to the movements of the body, it is thin and flexible over the joints, but
thick and tough in other parts of our bodies. Within the meshwork of the connecting tissues of the
dermis there exist: blood vessels which supply nutrients, lymph vessels which connect to nerve endings,
which are our alarm and guardian angel system that enables us to feel pain, heat, cold and the sense of
touch, sweat glands which are our non stop thermal control system, and last but not least, hair follicles
which support and feed our hair system.
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Fig. 2: Thermo-regulation adjusted by the skin.

After physical exertion our skin becomes sweaty. But even during normal conditions we loose about
half a litre of fluid every day. In severe heat this loss increases tenfold. Failure of this system to
function properly would lead to severe problems. The body must regulate its temperature, by balancing
heat loss (radiation, evaporation and conduction) and gain.
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We have two main sorts of hair, the soft fine sort which covers more extensive parts of our body and the
thicker kind that grows on our heads. The protective role of hair as a thermal barrier, a cushion or as a
protection system from attack, is more easily recognisable in animals than human beings.

? cold air warm air
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Fig. 3: The role of hair as a thermal barrier.

The human skin is furthermore, to a certain extent, self-repairing and healing. Damage to the skin
triggers a complex sequence of actions. The colour of our skin depends on the presence of melanin in
the epidermis. Darker skins protect more from the dangerous exposure to sunlight.

Gail Vines in an article in the “New Scientist” (14 Jan. 1995) comments on the human skin as follows:
“If someone had invented skin, they would be hailed as one of the great designers of all time”. He
further continues to say that: “Our birthday suit is in many ways the original amazing technicolour
dreamcoat. Far more versatile than any clothing yet devised, skin keeps out the rain and the germs,
protects us from the sun and helps to keep our bodies at the right temperature. What’s more, it monitors
its own state of repair with pain receptors that alert us to burns or cuts, and then makes good any

damage. And it has its own police force of immune cells, which keep watch for intruders and rogue
cells™.

See any similarities to buildings? Could we envisage the skin of a building:

e being a dynamic multi-
tunctional enclosure,

e being multi-layered, each
layer, if this was to be more
appropriate. playing a
different  role, such as
reflecting heat, water proofing
etc.,

e differing from part to part of a
building, depending say on its
orientation,  exposure  or
subject to mechanical
damage,

* incorporating special features
as a result of different needs

such as wind deflection, ) ]
shading etc., Flg. 4: There exist many examples from vernacular architecture of double
skins - Open Air Museum Szentendre.

¢ regulating the amount of water
or air penetration or loss as a means of controlling humidity, quality of air and temperatures,

o shedding its most outer part in a sense of recycling and self renewal,

e self healing in a way that maintenance and repair would be an ongoing process and not a once off
major necessity after a lot of damage has already been effected,

o performing as a generator harvester of solar energy and other useful resources such as water,
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¢ aseasonal and diurnal regulator of energy to be reflected or absorbed, as needed, by way of change
of colour and texture?

Does all this sound as science fiction? Maybe yes, and maybe we would not need a number of these
possibilities, or even if they were feasible, they would never be economically justifiable. However, a
number of these possibilities do exist even today, or what is more, they have existed for a long time
mostly in vernacular buildings using very simple means. We have only to be more attentive and think
deeper to realise their existence.

What 1 believe important, is
to recognise that the skin of a
building should be considered
as part of a living organism
and that it should be flexible,
adaptive and dynamic and not
necessarily  static in its
existence. | believe it both
useful and necessary, to look
and think of the overall
envelope of buildings, which
means both skin  and
apertures, in a different way.
We do not need more
technology or complicated
gadgets, what we need is
Fig. 5: The use of double elements in bioclimatic design - the double roof. more sophistication in our
way of thinking.

Vines, G. (1995). Get under your skin. New Scientist, 14 Jan. 1995, Inside Science, 1-4.

Note: Fig. 2 and 3 redrawn from Simpkins, J. and Williams, J. 1. (1989). Advanced Biology. 3rd revised edition,
Unwin Hyman.

55



