Desert Oasis: A Design-Build Project

in the Mojave

Eric Weber
University of Nevada, Las Vegas

26

Desert

Native Americans, Mormon settlers, and railroad barons settled the Las Vegas valley as an oasis in
the Mojave Desert due to its naturally occurring springs. Over the years, overuse led to severe
water shortages and the eventual disappearance of the springs in 1962, just 57 years after the city
was founded. This house’s water feature evokes the original springs of Las Vegas, while serving as
a reminder of this vital resource’s preciousness. While the project was completed in Fall 2013, this
modular home will be moved to its permanent location at the Las Vegas Springs Preserve, a cultural
institution located at Las Vegas’ original spring in early 2014. The house will continue to educate the

public about sustainability and conservation issues.

By focusing on passive systems, this house regulates its interior temperatures naturally, lessening
its reliance on active systems. Our team thoughtfully integrated a number of passive systems into
the design, including ventilation, orientation, and daylighting. When clerestory windows, located in
the north walls, and the doors on the south walls are open, cross ventilation captures the natural
breezes, which then enter into the interior of the home, helping to cool it. In addition to providing
cross ventilation, the windows and glass doors allow natural daylight to enter the home, minimizing
the need for electric lighting. All glazing is oriented on the north and south sides of the home,
allowing overhangs to shade the house in the summer, reducing heat gain, while still allowing direct

sunlight to enter in the winter, when the solar angle is low and heat gain is desired.

Naturally-weathered exterior materials were selected for their ability to survive the desert climate,
while also referencing the materials of old mining towns and outposts scattered across the Mojave
Desert. The exterior cladding is a ventilated rainscreen made with weathered wood that has aged to
a silver color; while the exterior steel structures and window boxes are steel with a rusted finish. The
exterior is rugged and rough, like the environment, while the interior has a more refined quality that

creates a modern atmosphere within a contemporary house.

Providing shade is a critical part of creating pleasant outdoor spaces and reducing direct solar heat
gain. The digitally fabricated metal screens provide shade while the pattern recreates the effect of
light filtering through the branches of a native mesquite tree that can survive the arid climate. In the

winter, the screens can be opened to allow the sunlight to help heat the house.

Through its incorporation of desert plants, this house demonstrates a sustainable, water smart
landscape design that creates pleasant outdoor spaces full of vegetation, while minimizing the
landscape’s need for irrigation once it is established. The house’s native landscape will continue to

grow, seamlessly integrating it into the Mojave environment.

A Desert Oasis

‘The house was inspired by the only significant water source
within a day's ride by horse from the Colorado River. The
first Spanish settlers called this place “Las Viegas,” or “The
Meadows", after the grassy fields fed by this vital resource.
The springs, located in the heart of todays Las Vegas
Valley, were the reason why Native Americans, the Mormon
pioneers, and the railroad depot all decided to sette in this
desert. This resource disappeared in merely 50 years due
to the falling water table, caused by overdrawing from the
aquifer. Las Vegas is now overdrawing its water reserve
in Lake Mead, and s in danger of repeating this history. It
is one of Team Las Vegas' primary goals 1o demonstrate
water conservation strategies and to underscore how essen-
tial these techniques are o the survival of our community.

In recognition of the importance of this vital resource to 7

our community identity, DesertSol is organized as two

looks northward through the space between the modules,
framing the sky above, and a shallow pool of water below.
The house becomes an analog for the stones between
‘which water bubbles to the surface, forming a desert spring
‘This pool is designed to be a catch basin for occasional
desert downpours, collecting the precious four inches of
precipitation each year and storing itin a cistern. The storm

foyer and pours into the pond ike a waterfall. The water then
trickles over the edge of the pool, and is captured in a small
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trough at the entry court; ts form s a reference to watering

troughs for thirsty horses, whie also creating the essential
‘sound that provides psychological comfort in our dry land

Live Comfortably, Naturally

Passive systems naturally heat or cool a home without
requiring electricty; active systems are mechanical and
electrical systems that require electricity to operate. By
focusing on passive systems, this house can begin to
reguiate its interior temperatures naturally, lessening
its reliance on active systems. Our team  thoughtfully
integrated a number of passive systems into the design,
including ventilation, orientation, and daylighting — before
introducing active systems. When clerestory windows —
located at the 1op of the north walls - and the doors on
the south walls are open, cross ventilation captures the
natural breezes, which then enter into the interior of the
home, helping to cool it. In addition to providing cross
ventilation, the windows and glass doors allow natural day-

Cross Ventilation
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Openings on the north and south walls allow air to
flow through the house, helping cool the interior.
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The house is oriented with its short sides along the
eastwest axis, with all glazing on the north and south
sides of the home. This allows overhangs and the

thewinte

The building envelope is designed to be ultra-insulated
and airight. We use advanced framing techniques — 246
wood construction at 24 inches on center. This allows for
less framing and more space for insulation. Wall, ceiling
and floor cavities are filled with sprayed foam insulation. We
specified a one inch ayer of closed cell foar for ts ar-sealing
quality and high R-value; the caviies are then filed with
open cell foam for increased cost-effectiveness. The walls

faced polyisocyanurate, preventing thermal bridging through
the wood studs with a continuous layer of insulation and
providing a radiant barrer. All structural headers are insulat-
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Glazing on north and south walls allow for natural
daylighting of the interior and allow for solar heat gain

Sun Angles

Overhangs shade the home from the summer sun
while allowing the winter sun to help heat the interior.

Material Survivors

The harsh environment, exceptional dryness, intense contrast of
sunlight and deep shadows have a profound impact on how the
d inhabited
ent effects on materials relative to other places, and recognizing
these differences is essential to responding to this environment
on its terms. The desert is particularly unforgiving to synthetic
materials and coatings. Team Las Vegas made material selec-
tions that reflect these challenges by choosing natural, durable
materials that age well in the desert, while allowing the passage
of time to be recorded in their surfaces through the action of the
environment and the building’s use. The building's materials re-
cord these processes as positive contributors 1o its character.
DesertSol's material palette is marked by the contrast of aged,
rugged exterior and polished, finely detailed interior finishes. The

primary components are wood and steel — some of the first mass-
produced building materials originally available in Nevada. Metal

inthe Mount Charleston area and elsewhere across the state har-
vesting Ponderosa Pine, sawn lumber became a ubiquitous build-
s Vegas.

ver
towns of western lore; their weathered silver-gray wood and rust-
ediweathered steel inspired the exterior appearance of DesertSol.

The interior features wood reclaimed from shipping crates
that has been repurposed into polished,  tongue-and-
groove flooring. Steel fabrications appear inside the house,
but will not rust like the exterior steel; they will age as the
house is occupied and wil be polished by human touch

Planting Native

‘The Mojave Desert s not a place for grassy lawns and
typical plants. Plants that are native or grow naturally in
the desert are the best way to conserve water and
create a vibrant landscape that thrives throughout the
year. The surrounding landscape of the Mojave Desert is
not barren, but full of native plants that flourish in the arid
climate. Through its incorporation of desert plants, this
house demonstrates a sustainable, water smart land-
scape design that creates pleasant outdoor spaces full
of vegetation, while minimizing the landscape’s need for
irfigation once it is established; in time, the vegetation will
survive solely on the water supplied by roof runoff. The
house’s native landscape will continue to grow, seam-
lessly integrating it nto the Mojave environment.
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Desert Shade

Providing shade is a critical part of creating pleasant
outdoor spaces and reducing direct solar heat gain.

The digitally fabricated metal screens provide shade
while the pattern recreates the effect of light filtering
through the branches of a mesquite; a desert native tree
that can survive the arid dlimate. Deciduous trees are
used to create shade for outdoor spaces in the summer,
and allow direct sunlight to warm the same spaces in
the winter when they no longer have leaves. The screen
system provides the same benefits without planting trees
that would require significant amounts of irfigation in the
Mojave Desert environment.

The screens reconfigure so in the summer they can be
closed to prevent sunlight from reaching the house at its
most vulnerable south side. Instead, the screens filter
the lightto recreate the appealing experience of sitting
undereath the feathery leaves of a mesquite tree. In
the winter, the screens can be opened to allow the
sunlight to help heat the house.
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WORKING OUT | thinking while building
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