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e emphasis on renewable energy and the increasingly reliance
upon capturing and using energy from natural sources to meet
primary energy demands of heating and cooling has gained signi cant
momentum in the last decade. However Teske and Schafer [1] have
indicated renewable energy only accounts for meeting 13% of the
primary energy demand, 18% of electricity generation and 26% of heat
supply. Today about 80% of the world’s primary energy comes from
polluting high-carbon fossil fuels such as coal, oil and natural gas, IEA
[2]. e construction and life-cycle habitation of buildings in the EU
‘would in uence 42% of our nal energy consumption, about 35% of
our greenhouse gas emissions’ [3]. COM 571 discusses the greater need
for improved e ciencies in resources and energy use during the life-
cycle, in enabling resource e cient buildings.

e Intergovernmental Panel on Climate Change (IPCC) [4]
reports that currently energy-related greenhouse gas (GHG) emissions
account for about 70% of total GHG emissions. Energy-related
activities are currently the major contributors to climate change,
Urban [5]. Since 1995 the energy consumption of the EU countries has
risen by 11%, to the value of 1637 Mt of oil equivalent, from 1995 to
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stated our cities will consume up to 80% of the energy needs and part of
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Could this approach of nature’s adaptive functions, of bio-
logically inspired intelligent materials enable procession of real-
time reactive materials that form the skins of buildings. e current
technological development strategies of glass facades are a static one,
by this understanding materials are used without the ability to react
to di ering climatic zones or recognition of its global positioning.

is is in contrast to the nature’s adaptive functions, an adaptive bio-
system in constant change to the in uence of ambient temperature,
solar radiation gain, exposure to wind and changing micro climatic
variations. s reactive system is not transposed or re ected into
the building envelope systems currently deployed.  is non-reactive
envelope gives little recognition of the response to climatic change
or strategy variation to meet changing environmental situation.  is
approach is not re ected in nature, as these biosystems have the ability
to adapt to changing environmental condition and control material
composition.

Adal ie S ?'f em P¢ f& mance

Could our buildings move from mere material entities to becoming
energy systems of adaptive performance. A dynamic skin, Figure 1, to
exploit the functionalities and behavior of material science to act as a
thermal energy adsorption system by the application of bio-logically
inspired systems by the principles of:

 Capture in enabling thermal transfer.
« Control to regulate and enable thermal management of matter.
C ycllc beha Jod

e abstract, Figure 1, indicates the sequential processes of heat

transfer as a behavioral adaptive system. e aim is to set the thermal
conductivity adsorption levels of the composite glass core material,
by the determination of the steady-state temperature of the skin. is
sets the datum point reference for the intelligent control sensoring and
actuation systems through the manipulation of uidic ows within a
network as a cyclic behavior model to remove and in uence material
skin conduction rates.

« Setting a datum point for glass steady state temperature.

< ermal energy inputs into the glass skin through, ‘solar radiation
gains 4,42 GJ/m? year’ (Trees [17] European continental climate
in uence, example) creates temperature raise by city micro-climate
and IR wavelength.

* Glass skin heat IR conduction.

« Fluidic medium acts as the absorber of thermal energy transfer by
a uidic network at a molecular thermal conduction level.

« Manipulation of uidic behavior in micro uidic network in
a active manner by sensor data feeds and network ow actuation
controls. Enables temperature skin reduction in a active responsive
manner for thermal energy removal and transfer.

e is removal of energy enables cooling of the glass material to
revert to its datum starting point, steady state temperature.  is is a
cyclic action of molecule’s temperature regulation, as a repeatable
action for thermal energy adsorption. Rates of thermal adsorption are
dependent upon the time of day, wind exposure, orientation and city
thermal temperatures.

Figure 1: Abstract of intelligent surface skin.
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« Transfer of energy from the uidic network into thermal storage
or electrical energy generation by Peltier devices for energy unloads
processes of the micro uidic network.

is cyclic behaviour sequential process creates a multi-functional
system that responds to localized environmental conditions by the
regulation of its own material temperature, as an adaptive dynamic
skin by the objectives of:

i. ermal conductivity matter behaviour exchange. (Material
Adaptivity)

ii. Adaptive real-time performance to enable thermal heat exchange
and thermal material management. (Glass Matter Autonomy)

Mz ¢ ial Adaft i} |

Aim: ermal conductivity matter behaviour exchange- e
creation of a glass composite structure by insertion of a domain
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and within its structure the formation of a microvascular network for
the encapsulation of uids. e formation of this medium could be
undertaken by the advancement of nanotechnology to mechanically
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