What a Jackrabbit Can Teach About Desert Living

Client
LGA

Industry

Architecture

Challenge

Efficiently manage extreme
temperature swings in a new
U.S. Forest Service visitor

center

What We Did

The Biomimicry 3.8 team provided locally relevant biological
intelligence research to explain how local species thrive in the
Middle Kyle Canyon of Nevada, uniting key stakeholders around
a common vision that provided both functional and culturally

significant outcomes.

Outcome

The Spring Mountains Visitor Gateway opened in 2015, and now
provides an important connection point to the natural place it
inhabits. The facility maintains and honors important cultural
aspects of the landscape, and incorporates numerous biomimetic
elements and exhibits explaining them. For instance, highly efficient
radiant heating tubes move warm and cool liquid to different
building areas, similar to the ears of the Black-tailed Jackrabbit.
And similar to an animal’s body core, the building’s thick interior

walls and floors are designed to absorb and regulate heat and cold.
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What a Jackrabbit Can Teach About Desert Living

How We Did It

We provided specialized biomimetic insight by identifying 24 species

especially well suited to challenges such as temperature regulation,
We find nature’s

solution to your challenge

water conservation, ecosystem services, and even cooperation and
communication. From these species, which included organisms like
+1 406 543 4108
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the Chisel-Toothed Kangaroo Rat, the Southern Desert Horned Lizard,
and the Barrel Cactus, we derived locally-tuned design principles

and suggested possible design avenues for the team to utilize. This
biological intelligence provided a connecting point for stakeholders to

align on project initiatives, allowing the project to move forward in an

efficient manner.

Convection and Countercurrent Heat Exchange
Species

Chisel-toothed

Band-tailed Pigeon Black-tailed Jackrabbit Bumblebees Common Poorwill Desert Bighorn Sheep North American Beaver Turkey Vulture
Patagioenas fasciata Lepus californicus Bombus spp. Kangaroo Rat Phalaenoptilus nuttallii Ovis canadensis nelsoni Castor canadensis Cathartes aura
Dipodomys microps
Biology

Most creatures do not have the option of adjusting a centralized Key Components and Different Mechanisms

thermostat when they need to regulate their body temperature.
Instead, they have developed innovative ways of transferring thermal
energy that include both convection and countercurrent heat
exchange.

Convection is the transfer of thermal energy between an object and
its environment through the movement of molecules within fluids
(i.e, gases, liquids). Countercurrent heat exchange also involves energy
transfer within fluids, but the exchange of thermal energy takes place
between two flows moving in opposite directions, separated by either
time (alternating flows) or a conductive physical barrier.

Countercurrent heat exchange
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Together, these two methods support the ability to regulate body
temperature by enabling both cooling and heat retention. For
example, when blood from the heart is circulated through arteries to
the extremities it loses a percentage of heat into the body. However,
through countercurrent heat exchange, up to 80% of the heat is
recaptured as veins return blood from the extremities to the heart.

Several components and mechanisms can be gleaned from relevant species doing countercurrent and convective heat exchange in nature. This
analysis provides an opportunity to understand what the components are and how they are manipulated in nature. These components can also be
manipulated in the built environment, so following the descriptive text are bullet points highlighting different locations where this idea could be
implemented.
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Extracted from the report, “Exploring Biomimicry Opportunities in Middle Kyle Canyon”
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