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 Evolution: The process by which different kinds of living organisms are thought to have 
developed and diversified from earlier forms during the history of the earth (Oxford Dictionary). 
Evolution has allowed organisms to adapt and survive in Earth's biosphere for millenia. The 
human species has, and will continue to, evolve as well. With various environmental factors 
noticeably changing in our time, it is import for humans to adapt and move forward. Although 
biomimicry is not by any means a new concept, it is becoming more developed in recent history. 
Janine Benyus, who coined the term biomimicry, states that biomimicry is "a new science 
that studies nature's best ideas and then imitates these designs and processes to solve human 
problems... I think of it as 'innovation inspired by nature.'" Benyus goes on to say "the conscious 
emulation of life's genius is a survival strategy for the human race, a path to a sustainable future. 
The more our world looks and functions like the natural world, the more likely we are to endure 
on this home that is ours, but not ours alone" (Benyus). Biomimicry brings evolution full circle; 
organisms have evolved special traits, humans have evolved to the point of consciousness, and 
humans are now using biomimcry to help the human species move forward.

 Earth's climate is one environmental factor that is changing in present time. Arizona is 
one of the most arid states in the United States. July, on average, is the hottest month of the year 
in Arizona, reaching 106°F. June and August come in at a close second, both with an average 
high temperature of 104°F (US Climate Data). Of recent memory, temperatures during the 
summer months have been known to reach 115°F. Historically, the hottest temperature recorded 
was on June 29, 1994, as well as July 5, 2007, with a temperature of 128°F (AZ Central). Four 
more record high temperatures are as follows:

  122°F (1990)

  121°F (1995)

  120°F (1990)

  118°F (2011)

In Arizona, the longest stretch of continuous 100°F days is seventy-six, occuring from the June 
10, 1993 through August 24, 1993 (Knoji). 1989 Arizona had one hundred fourty-three days 
of 100°F weather, while 1913 only had fourty-eight days of 100°F weather. Earth's climate is 
changing; it is getting hotter. With Arizona's temperatures getting higher, it means that it will be 
more difficult to keep our buildings cooler.

 Desert: A dry, barren area of land, especially one covered with sand, that is 
characteristically desolate, waterless, and without vegetation (Oxford Dictionary). The Sahara 
Desert is arguably the second hottest desert on Earth, after the Mojave. During the summer 
months, temperatures can reach 122°F, with the hottest recorded temperature being 136°F (About 
Education). Cataglyphis bombycina; the Saharan silver ant.  The Saharan silver ant is one desert 
organism that had evolved and adapted to survive the intense temperatures of the Sahara Desert.



 One adaptation the ants have obtained is that they only 
leave their underground nests  for ten minutes per days 
to hunt/scavenge. As humans, we would not be able to 
thrive by leaving our homes for a meager ten minutes. 
The Saharan silver ant has adapted another trait that is 
of moreinterest; silver hairs. From where they get their 
name, the Saharan silver ant has developed silver hairs 
that densely  cover most of its body. "Each hair looks like 
an elongated prism, with two corrugated sides and one 

flat side. The hairs bend out from their roots at 90-degree angles, leaving an air gap between the 
ant’s body and the flat side of the follicles along their length" (NASA). The silver hairs have 
two thermoregulatory effects. They enhance not only the reflectivity of the ant’s body surface in 
the visible and near-infrared range of the spectrum, where solar radiation culminates, but also 
the emissivity of the ant in the mid-infrared. The latter effect enables the animals to efficiently 
dissipate heat back to the surroundings via blackbody radiation under full daylight conditions 
(Science Mag). The silver hairs help reduce the ants' body temperatures by 5°F (NASA).

 The Saharan silver ant has biomimetic traits to offer the world. With temperatures rising 
in Arizona, and around the world, it is important to keep buildings cool and inhabitable. A 
building envelope that introduces biomimetic strategies/
properties of the Saharan silver ant could prove beneficial to 
arid, desert climates. Arizona is an appropriate, geographic 
context to study a biomimetic building envelope system due 
to the high temperatures that are common and similar to 
that of the Sahara Desert. Being a Master of Architecture, 
I feel competent in tackling this study and research, as it is 
relevent to my field of study. That brings up the question: In 
what ways can the Saharan silver ant biomimetically influence  a building in Phoenix, Arizona? 
This questions then leads to more questions:

• How does the building envelope change in orientation?
• Why are the hairs shapes like prisms? What makes the prism shape more effective   
 than a cyllindrical shape or a rectangular prism?
• How does the building envelope interact with the facade of structure of a building?
• Do these hairs run parallel to each other or do they overlap each other? Do they form   
 a weave? 
• Do the hairs affect the ant internally and do the hairs perform other functions?
• Does the envelope have to have a specific texture or color in order for the airgap   
 created to work correctly?
• How is thermal conductivity addressed?
• How does the building envelope affect the program? How does the program affect   
 building envelope?



• What is the exposure on solar heat on each façade?
• How do the various types of structures take on the loads of envelope?

 There are many article and books written on building envelope, a a few articles published 
in regards to the Saharan silver ant. In Bio-Inspired Computing and Communication, Pietro Liò, 
Pietro and Francis L. W. Ratnieks discuss biomimicry in relation to ant colony.

 In the article "Keeping cool: Enhanced optical reflection and radiative heat dissipation 
in Saharan silver ants", primary researchers Norman Nan Shi, Cheng-Chia Tsai1, Fernando 
Camino, Gary Bernard, Nanfang Yu, Rüdiger Wehner discuss the physical and scientific 
proiperties of the Saharan silver ant. Kinetic Architecture: Designs for Active Envelopes, by 
Russell Fortmeyer and Charles Linn, discuss studies and implementations of building façades 
and envelope, and how they affect human comfort. The article "Increased Temperature and 
Intensification of the Urban Heat Island: Implications for Human Comfort and Urban Design", 
in Built Environment, article discusses how the combination of radiant temperature fields, 
air temperature, direct solar radiation, air speed, humidity, building façades and albedo affect 
thermal comfort. The discussed literature, as well as more literature, will be beneficial in 
developing a biomimetic building envelope.

 Various forms of research inquiry are possible to be conducted in order to fruther the 
investigation of biomimicry as it relates to the Saharan silver ant. Experimentation is one way 
to perform research. To be more specific, building full scale mock ups of building envelopes 
influenced by the Saharan silver ant is possible. To what extent is the Saharan silver ant 
mimicked? The building envelope could be constructed out of silver. Silver is much more 
expensive than steel. Studying the radiant properties of silver and steel could show reults that 
that one is more beneficial than the other. Is the envelope permeable to allow sunlight? What are 
the benefits of a permeable envelope? What are the disadvantages of a permeable enevelope? 
Learning how the envelope would connected with the building is also important. All of this 
can be discovered through experimentation. Economic analysis can also influence how the 
building envelope is constructed. Desired materials may provide more benefits in terms of 
human comfort, but may prove to be too expensive. This goes back to what extent is the building 
envelope mimicking the Saharan silver ant. The envelope could also be designed around other 
factors. If the building is designed to use a particular type of HVAC system, the envelope will 
then have to make up for what the HVAC is not able to achieve in terms of human comfort. 
Post-occupancy evalutations are also a good way to follow up a design. Occupants of a building 
with the biomimetic envelope can provide feedback on the design and implementation of the 
envelope, as well as suggestion as to how it could be improved, providing that the improvements 
are not too costly.

 By researching and testing a building envelope that is biomimicking the Saharan silver 
ant, there is much to be found. Human comfort within the building, in terms of temperature 
and daylighting , is an important discovery. Human comfort from outside the building can also 
be found. How does the envelope affected the termerature of the building itself? The envelope 
should not be detrimental to passerbys, whether they be driving pass the the building, walking 
by, or residing outside the building. Aesthetic appeal is also critical. While testing mock-ups,



human subjects will be useful in order to learn about human comfort both from within and 
outside of the building envelope.

 Studying as a Master of Architecture student, there are many courses that are can 
correlate to my research proposal: Advanced Architectural Studios, Building Development, 
Cureent Issues and Topics, Architectural Management, Sustainabilityof the Built Environment, 
Green Building Practices, and Renewable Energy Systems. There are many professors within the  
Design School that I believe would be interested in further research with the topic: Philip Horton, 
Catherine Spellman, Max Underwood, and Kasey Josephs are just a few.
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