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As a principle element of 
architecture, technology has 

allowed for the wall to become an 
increasingly dynamic component 

of the built environment. The 
traditional connotations and 

objectives related to the wall 

transparent, barrier becomes 

borderless. Combining smart 
materials, intelligent systems, 

engineering, and art can create 
a component that does not just 

enhances the architectural 
space. This paper presents an 

ongoing research project about 
the development of a new class 
of architectural wall system by 

incorporating distributed sensors 
and macroelectronics directly 

into the building environment. 
This type of composite, which is a 

representative example of an even 
broader class of smart architectural 

material, has the potential to 
change the design and function of 
an architectural structure or living

environment.  As of today, this kind 
of composite does not exist. Once 

technology of its own.

Introduction
Recent developments in digital technologies and 
smart materials have created new opportunities 

the new technologies and their applications into 
other areas. Even though, most technological 
innovations hold the promise to transform 

within, and although, there have been some 

amount of accumulated technological knowledge 

technologies to architecture remain remote
and inadequate. 

One of the main reasons of this problem is 
economical. Architecture is still seen and 
operated as a sub-service to the Construction 

area. Another reason lies at the heart of 
architectural education. Architectural education 
does not follow technological innovations 

there have been some adaptations in this area 

and movements have often been generated 

the impact of steel in the last and reinforced 

scattered attempts of the creation of new 

is needed which will merge digital and material 
technologies, embedded in architectural spaces 

reports the progress of an ongoing research 
project about the development of a new class of 
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have developed a new architectural composite 
material that will be part of the architectural 

space and includes circuit elements – transistors, 
resistors, capacitors, diodes, etc. -- equipped 

with sensing and computational capabilities 

laminate that can be either be applied on top 
of the wall surface or used as a partition-wall 

element in itself. This new material is capable of 

Traditional | Modern Wall

traditional connotations and objectives related to 

engineering, and art can create a component 

90 | 360

forms.  A new wave of architecture even sprung 

360 degree surface instead of the traditional 

program was used to simulate water droplets 
combining, which was the inspiration for the 

basic design was input into other programs to 

composed of load-bearing aluminum beams and 
individual plexi-glass panes, was created.

The wall has been shredded of its bulk and 
exposed as a malleable surface sculpted and 

membrane that crosses the line of public-private 

sculpture with its form. Nonetheless, the wall 
no longer serves as a square container, but a 

produced all with the aid of computers. It 

Static | Dynamic

Calatrava, who is known for creating movable 
parts to expand, open, or alter interior space, 

engineering to broaden the potential of a wall. 

portion of the building that is moveable. The 
part is a sunscreen that can be raised or lowered 

interior. This brise soleil rests on top of the 

its widest point, wider than a Boeing 747-400 

means area expansion, natural ventilation, 
protection from the elements and, more 

engineering feats have welcomed the challenge 

Sculpture | Machine

materials, movement can be a response of 
an environmental force, and that response 
can enhance space. Rather than being a 
sculpture or container, the building becomes 
a living machine. This thought is evident in 

Nouvel (1987). Nouvel created a wall that is 
adaptable, serving as a sieve from the exterior 

traditional architectural walls which are barriers 

containers for the inhabitants. One element is 
embraced in this project and used for gain in 
the interior, natural light. The southern facing 
façade contains 240 windows with thousands 
of individual irises or machines that control 
light and heat passing thru the wall. The little 
openings are composed of metal pieces of 

limiting bright light in the summer 
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active design, engaging the interior with the 

is that it revealed to the public a combination of 

the public can have a negative impression of 

for inhabitable space. This wall brings it down to 
a personal, interactive, and visual scale.   

Barrier | Filter

separation of the exterior and interior.  English 
architect Mike Davies developed a theoretical 

from the environment.  In his own words, he 

and transparent” Davis [5].  It will have the 

like thermoelectric heat pumps, not to mention 

like traditional windows.  According to Davis [5], 

directions, interior and exterior

1. Silica weather skin and deposition substrate 

2.

3. Photoelectric grid

4. Thermal sheet radiator/selective absorber 

5.

6.

7.

8.

9. Silica deposition substrate and inner skin 

Canvas for | Exchange of Information

In this approach, the walls are the medium for 
expression rather than the container for it. 

excellent example of a wall that is a participant 
in communication exchange. It was developed for 
a competition for an interactive art-work for the 

and has since become an excellent architectural 
element, accent, and marketing tool.  This wall 
is creating and accentuating space with its forces 
and interactions.

Based on the inspirations and encouragements 
from the case-studies and previous attempts 

and re-engineered wall with microstructed 

in response to an external demand. Our wall 

advanced composite that will replace the 
traditional existing enclosure materials long 
used to make conventional walls in the future. 

lighting and other functions is printed onto and 

existing and emerging technologies in sensors, 



is the ultralow cost distributed electronics that 

performance comparable to the circuits that 

Static images as well as full-motion video will 

possible to build the circuits at a small fraction 
of the cost of those that use conventional silicon 

on glass. In addition, due to considerations 

substrates such as plastic rather than traditional 
electronic substrates such as glass or silicon. 

The materials and engineering technologies that 

exist. It is one of the main issues of our research 

materials and fabrication techniques.

the semiconductor component of these circuits 

we refer to as microstructured silicon (μs -Si) 
Menard, Lee [9]. This new material is just now 
emerging from our labs. The basic approach in 

to slice a standard silicon wafer into microscopic 
pieces – ribbons, wires, platelets, disks, etc.- 

depending on the application. These pieces can 
then be dispersed in a liquid solvent from which 

circuits can then be constructed out of the μs -Si 
material. The advantages of this approach are: 

integrated onto a wide range of substrates at 
room temperature and in open air, (ii) it relies 

of the knowledge of how to build circuits out 
of silicon, and (iv) it is compatible with printing 
techniques and other low cost, non-cleanroom-

shows an image of some of this material, in
the form of collections of microscopic ribbons 
Menard, Lee [9].  
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structure will be able to respond and increase 

weather. Our ideas about context and site 

movements of walls, and new structural feats. At 

with fewer pollutants and waste. Architectural 

engineering and environmental terms and ideas.  
The development of new vocabularies will 
correspond to the new modes of thought and 
new digital technologies available for expressing 
an architectural thought.

Overall, architecture is getting more interactive. 

spaces that will be in our future. Architecture  is 

needs and environmental conditions.
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Conclusion

groundwork for a new paradigm in surface 

kind. 

In addition to our work, all other existing 
studies demonstrate that the evolution of 

the wall is on course, but greater risks need 
to be taken until we can achieve a wall that 

has the environmental capabilities of the 

with the connection to culture like the Arab 
Institute.  The wall will be more than a barrier 

connection to the environment.

space, whether it is the control of light and heat 
comfort levels, the color of an element, the 

Minimum space with maximum comfort and 

different environmental conditions. There will be 
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