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—The University of Arizona students
and faculty demonstrate the future of
smart design
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In B & #R /name of project: The University of Arizona United States Solar Decathlon
Solar Energy Experimental Dwelling SEED[pod]

MBI /location: Tucson, Arizona + Washington, D.C.

MEEIT /project by: University of Arizona Students and Faculty
\( B A 3kiF /factual and graphic information: Adam Strauss
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Renowned for cutting-edge intelligent design, the University
of Arizona (U of A) College of Architecture and Landscape
Architecture (CALA) has further polished its reputation with the
Solar Energy Experimental Dwelling, or SEED[pod], project.

The experimental SEED[pod] is product of a 2%-
year campaign joining students and faculty fogether in
conceptualizing the project, researching and developing
numerous new technologies, fabricating components and finally
assembling the enftire structure. The multi-faceted, rigorous and
highly disciplined U of A design was exhibited on the National Malll
in Washington D.C. for two weeks in October, and was one of only
20 invited worldwide institutions for the U.S. Solar Decathlon.

The internationally published U of A project consists of 5 bays
(separately mounted on two leveling rails), 4 of which are habitat
with one greenhouse. Together the bays form a gesamtkunstwerk
consisting of 63 sgm (680 sf) of efficient and forward-thinking
modular planning.

The entire dwelling is given a warm, inviting feel, thanks to

sustainably harvested, hickory hardwood tfongue-and-groove
planking on both the floor and the ceiling. The naturally well-
lit home is bathed in direct sunlight from the southern exposure
and enjoys even northern light from operable clerestory windows
across the entire back. Additional operable windows to the south
combine with large 1.82 m wide by 2.13 m tall (6 ft x 7 ft) outward-
swinging doors (wind scoops) on the east and west ends, which
give the space easy cross-ventilation—all part of the project’ s
overall passive cooling strategy.

While the footprint of the zinc (rain screen) clad project is
not large (although two partially overlapping units makes it a
family affair), the size of the 4.25 m by 12.20 m (14 ft x 40 ft) design
is comfortable and flows easily from end to end. The effortless
continuity of space and the logic of the parti are evidenced by
the seamless mechanical connection of each bay via a 90 cm
(3 ft) thick core. The core (think spine) comprises the back (north)
edge of the modules, which interconnect with one another via
plenum that accommodates wiring, plumbing, solar hot water
and copper tubing for refrigerant.
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== S0 0 I O flat, laser-cut sheet steel that is folded to create skeletal
3 P Lt Pt Dgren E “ribs.” Known as “multi-functional architectural
- —— T § components” due to their variety of roles, these ribs
= r|3'___""' |’I’— T = simultaneously support the southern facade and roof.
} I!I‘ {L 3 They were first developed by students through preliminary
e P e — GRENST E cardboard investigations, which progressed to thin gauge
L e — — ® metal and finally advanced to full-scale sheet metal.
i "B - 1 E _ Each of the structural components is hinged via
| | | | = pins to the floor plate. No matter where in the world the
PR =y T project is erected, the hinged elements allow the front
s S Toser Loy Evae | facade (the longest exposure of the project) and the
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roof to be tilted tfo acquire the optimum solar angles
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for the array of photovoltaic (PV) panels mounted across 100%
of the roof. The pins also allow the structure to be lowered to
the standard US interstate clearance dimension. This flexibility of
project height enabled the SEED[pod] to be transported 3682
kilometers (2288 miles) across country from Tucson to the nation’ s
capital.

Set amid a clever yet simple interplay of numerous concepfts
and elements, the show's pieéce de résistance is the striking
water wall, which consists of individual, recyclable plastic panels
(containers) mounted to the interior of the southern facade
and interconnected via tubes. Each cluster of 10 containers is
connected to a 30-gallon bladder hidden in the floor directly
below.

A vacuum pump draws water intfo the containers. Acting
as liquid trombe walls (equivalent to 3-foot concrete thermal
masses), the translucent water elements radiate warmth into
the space from the sun’ s capfured energy. The form and the
amorphous sections of the molded plastic containers were
derived after hundreds of hours of computer modeling to obtain
the most efficient shape and thickness of plastic and countless
physical models created on the University’ s CNC-Router and
Vacuum Former.

Air flow within the SEED[pod] prototype’ s front window walll
is another key element of the project’ s gestalt. Operable louvers
(which can be closed during winter months) are located at the
bottom of the southern facade and allow hot air collected under
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the elevated floor to circulate upward through a gap between exterior-mounted,
double-paned Low-Emittance (Low-E) glass and the interior-mounted water wall. This
flow of air over the water wall cools the individual plastic containers, which, in turn,
siphon heat from the interior space. The rising air then continues into a tapering gap
(Venturi effect) under the photovoltaic array, thus cooling the underside of the roof
panels.

The PV panels are also bi-facial, that is, both sides are able to capture solar rays.

Unabsorbed rays pass through the collector, bounce off the reflective white-
painted roof surface, and rebound to the underside of the unit to be utilized by
the “backside” of the panel. The air-cooled, bi-facial panels have 35% greater
collection efficiency than normal single-sided panels.

In referring to the purpose of the SEED[pod] building envelope, Larry Medlin,
AlA, U of A Professor of Architecture and Faculty Principal for the project, notes that
it was designed as a selective filter that “permits users to advantageously interact
with positive environmental forces.” The goal, Professor Medlin further points out, is
to create “an understanding and stimulate a sense of responsible stewardship of
nature.”

For more information, be sure to see www.uasolardecathlon.com. B

The University of Arizona Solar Decathlon 2009 Team (RFBARKLFR)

Faculty Principals: Dale Clifford, Christopher Domin, Matt Gindlesparger, Alvaro
Malo, Larry Medlin, Joe Simmons, Jason Vollen.

Student Principals: Eddie Hall, Mike Rageth, Peter Secan, Anton Toth, Sherwood
Wang.

Student Team: Adam Strauss, David Adriaanse, Luke Cline, Colleen Cummings,
Yasaman Haji Esmaili, Paige Greene, Tyler Jorgenson, Lin Lin, Jared Logue, Joshua
Milgram, Kaveh Namazyfard, Chad Nielsen, Brendan Nuriddin, Federico Peralta, Matt
Presti, Jen Rios, Gabrielle Sacknoff, John Vawser, Ryan Velasco, Brent Vander Werf,
Matt Williams, Weston Wood.
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