Appendix - Building
P e r f o r m a n c e Wa r e

The need to have high-performance wear is a demand by almost every industry,
this includes architecture. The current model for architectural materials is those
that are static, heavy, and outdated. Much like other industries architecture needs
to move into a different material pallet. My project investigates the possibilities of
innovative materials and their use as “building performance wear.” Such materials
include “smart textiles” who provide a durable weather barrier, yet allow breathability
and (SMPs) Shape memory polymers who have the ability to change forms and
shape at designed specific temperatures.
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Ex p lo ra ti o n

In previous sections of this book we introduced the idea of “smart materials” with
special focus on textiles and polymers. While in the previous sections design ideas
of potential applications of these materials were explored, there was no depth to the
true properties of these materials. This section takes a closer look at the materials and
their specific properties and their influence on the design of a new building facade.
While we are all accustomed to the exiting building facade being composed of very
hard and static materials, we all understand that the choice of materials were done with
the understanding that these where the best available materials for both protection
and interior comfort of the space. While those beliefs still hold some ground, it is hard
to ignore the rise of new and more advanced materials with more than one function.
In the following sections we introduce Phase Changing Materials and Shape Memory
Polymers (SMPs) as the new materials implemented into the building facade.
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Smart textiles make up a large market of new materials,
specially in high performance apparel otherwise known as
performance wear. The use of smart textiles can be implemented
to other industries such as architecture. The majority of these
smart textiles are design for a specific scale, the human body. In
this study we look at the at larger scale like the building envelope.
Many of the smart textiles are design with specif characteristics
adaptable to different scales of which can be scaled up to the
building scale.

Properties

Majority of smart textiles are a combination of either organic fibers or synthetic fibers
with a polymer coating. In the case of PTFE (Polytetrafluoroethylene) also know as
Teflon coated textiles display unique properties that could be used as the outer layer
of the skin because of its repelling properties. PTFE allows for textiles to breath while
providing super hydrophobic properties. It has these properties due to phase change
that occurs when moisture is present.
Apart from having superb hydrophobic properties, PTFE also is a material that has
great resistance to heat, making this material a excellent for an outer layer material that
can withstand the constant the beating of the Mojave Desert sun. Additionally, it offers
a surface that can repel debris and dust.
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The polyester micro fibers are engineered to have hydrophobic properties which repel
any moisture and water. The synthetic fibers, depending on the compaction of the fibers
different heat retention rates that can be achieved. The warmth requirements can be
designed to achieve a specific exterior/interior temperature as required to accommodate
the local climate.
Additionally, synthetic felt can be pressed into any geometry or shape, this has been
a been a process that has been seen in both industrial design and product design. With
this technology already in place it could facilitate on the design exploration presented
in this book.
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In recent years polymers have been studied to extensive levels, they have become an
area of innovation. This brought forward the exploration of Phase changing polymers who
have the capability to “move” or change shape depending on the designed parameters.
Shape Memory Polymers (SMPs) have the ability to act autonomously if triggered by
temperature change otherwise know as phase changes.
Phase changes occur when one of the two polymers reaches its designed Low Critical
Solution Temperature (LCST) that then triggers it to move to a design form or shape. The
Phase changes can be designed to specific temperature of which can also be designed
to accommodate the desired comfort level of the occupied space. For example, if the
outdoor temperature reaches 66 Degrees Fahrenheit, one of the polymers has reached
its LCST and has begun the process of phase change. In other words it has changed
shape. With the increase of temperature the polymer would change further, until it
reaches its maximum flexibility. The second polymer would be designed to work on the
opposite direction. This would mean that if the temperature reached over 77 Degrees
Fahrenheit it would work against the other polymer bringing it back to the original shape.

The three major polymers that depict these qualities are Poly (Methyl Vinyl Ether), Poly
(N-Isopropylacrylamide), Poly (N,N-Diethycryamide). These polymers are composed of
two or three specific polymers with specific LCST properties. These properties allow
for the autonomous movement of vents that allow air circulation within the space. This
technology could have the possibility to supplement the existing HVAC system to make
the interior space comfortable during a specific temperature range.
SMPs can remember their original state and rapidly change from a temporary position
to their original state under thermal stimulation . The flexibility range for SMPs can be
can be designed to a specific temperature trigger points.
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Geometry plays a crucial role in the design of the new facade, having both geometry
and form that allows for the circulation of air into the space as a primary function. The
use of extruded geometry also allows for the exploration of interior space interactions.
This blur between the interior and exterior can be achieved by the pushing and pulling
of shapes in both directions.

Geometr y & Form

Geometry explored was one that allowed for repetition and scalability. With these two
parameters in place the geometry was then manipulated to change scale, depth and
stack-ability to form interesting and functional facades.
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V e n t u r i ’s E f f e c t
The depth of the extrusion of the form is dictated by the desired air flow into the
space. This effect is represented by the Venturi Effect.
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Ex p lo ra ti o n

The design exploration looked at different geometries and forms that have the potential
to be functional as described in the previous sections but also have a pleasing and
interactive design that can intrigue the occupants to participate with the facade. This
system could replace the static and uninteresting current wall system.
The design exploration also looked at manipulating the forms at different scales, with
the potential to become more than a room experience but to change the entire building
facade. This is illustrated in the images seen in this section of the book.
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The diagram represents the air circulation through the forms, cold air enters deeper
into the space while the hot air rises and exits the space through the difference of
pressure, other wise know as convection. This constant movement of air can create a
pleasant and comfortable interior space when the outdoor temperature is with in the
designed parameters of the SMPs.

Diamond Facade Exploration

