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1 INTRODUCTION

Team Las Vegas is proposing an elegant, sustainable, and innovative home design that
aims to be net zero energy as part of participation in the 2013 Solar Decathlon supported
by the Department of Energy and the National Renewable Energy Laboratory (NREL).
The home will be constructed and tested at the 2013 Solar Decathlon competition at
a location to be determined by NREL. Imagine a home that captures energy instead of
reflecting sunlight; one that filters rainwater and sequesters carbon in its vegetation
and soils; one that actually gives back to the ecosystem in which it resides, and supports
sustainability for all species. The design philosophy imagines a new type of home that
could transform the housing market in Las Vegas. The house incorporates all of the high-
tech opportunities (smart walls, smart ECS interfaces, solar thermal, PV, etc.) available,
without focusing the design on these systems. The systems will support the project’s
conception, rather than being its driving force.

The conceptual design that Team Las Vegas has developed is the “Autonomy House,” de-
signed to operate independently from all traditional public utility services. It is a self-
sufficient structure designed mainly as a recreational or vacation home, while also hav-
ing the capability to function as a permanent, year-round residence in our arid desert
environment. Environmental technologies and renewable energy combine to allow the
users to live grid-free in a place of their choosing without having to give up any modern
comforts. Careful consideration of accessibility and age-in-place considerations assist in
creating a home that can be enjoyed during any stage of life.

Team Las Vegas consists of a collaboration between students and faculty from Architec-
ture, Engineering, Business, and Communications. The two-year effort will be integrated
into several education programs, including the Solar and Renewable Energy Minor and
Renewable Energy Graduate Certificates (both supported by NV Energy), the David G. -
Howryla Design-Build Laboratory (supported by the named donor), the Mendenhall In- Science & Engineering Build)'ng
novation Center (supported by the named donor), and the Engineering Senior Design

courses (supported by Fred and Harriet Cox). In addition, industry support is provided through the Architecture and Engineering Advisory
Boards, and through existing partnerships with industry. The final outcome from the project will be a home that is used in the competition
and eventually brought back to Las Vegas for continued use and testing. The final use of the home has not been determined; however, po-
tential uses include a permanent office space for Green Chips in downtown Las Vegas or use at UNLV for educational and research purposes.

2 TECHNICAL INNOVATION & DESIGN

2.1 Design Philosophy and Inspiration

We are constantly inspired by the desert — the intense sun, the relentless wind and the powerful landscape. Living in a place where the
environment is harsh and the natural resources are scarce makes Team Las Vegas particularly aware of sustainable and conservational
design measures. By learning from other residents of the Mojave Desert, such as the Paiute native American community, we can be part
of the natural and dynamic cycle of the desert, be reciprocal in terms of what the environment provides, and most importantly, leave
minimal impact on the Earth.

We formed our concept around three major considerations: 1) architecture: phenomenology and culture, 2) engineering: energy balance
and technological innovations, and 3) ecology: conservation and ecosystems. Following these guidelines, our goal is to create a net-zero
home that can be self-reliant in any climate including the harsh desert. This home will serve as a verdant refuge in the arid environment
by generating energy through solar panels and harvesting rain water and grey water for use in the house as well as for recharging ground
water supply. By incorporating passive design strategies, efficient active systems and appliances, we will be able to minimize the energy
load required for the house and achieve energy balance. We also want to create memorable experiences through the architectural design
of the home. It will be a home with all the modern comforts and amenities without overextending our energy budget, and it will have
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the feeling of a custom home with a reduced price tag.

The Mojave Desert is a unique and fragile place. The power of its landscape is un-
deniable; the intense heat of the sun unforgettable. Our environment always chal-
lenges designers to think first and foremost about the environmental conditions. We
are a group of designers and engineers that are constantly reminded of the climatic
challenges and have practical experiences on solving these issues. A work of desert
architecture must, however, also capture unique characteristics and provide refuge,
while celebrating the unforgettable majesty of this place. Our design will celebrate
the experiences of the desert landscape by offering new perspectives on the vistas
that surround us.

2.2 Design Approach

Team Las Vegas will focus on design elements that are well adapted for the Mojave
Desert climate, but will be able to adjust to other milder climates as well. The building
must be oriented for optimum solar performance and the amount of glazing will be
carefully controlled to minimize heat gains and losses. The use of screen walls as an -
exterior shading device can stop the solar radiation before it enters the building, thus BT NAT M ]

lowering heat gain through the building envelope. Daylighting will be used primar- Light filters through a native mesquite tree
ily on south and north enclosures as it is most easily controlled in those locations. Clerestory windows will be placed high to provide
optimal daylight factors for all corners of the house, minimizing the use of electric lights and reducing energy loads. Combining the use
of operable windows and doors, natural cross ventilation will be optimized for cooling. Evaporative cooling will also be incorporated, as
the predominant winds pass over the water features and into the house, effectively altering the temperature as well as the humidity to
create more comfortable spaces.

Good architecture creates a sense of place and inspires memorable experiences. Thoughtful consideration of comfort, scale, light, and
sensory experience distinguish a home from a simple shelter — these are the qualities people look for in a well-designed custom home.
Through careful detailing and attention to craftsmanship, the Team is eager to create a green home that is a beautiful piece of archi-
tecture. By carefully considering sensory experiences — sound, texture, and smell, as well as visual perception — we will design a rich
environment for any resident to enjoy. Phenomenological considerations like these are as relevant now as ever — perhaps more so, with
society’s preoccupation with the virtual environment; people need a release from the stresses of contemporary life in the haven that is
our Solar Decathlon house.

Water is a precious, life-giving resource in desert. A little goes a long way, if properly used. Team Las Vegas’ Solar Decathlon house will
demonstrate water conservation strategies and underscore how essential these strategies are to the survival of our community. In ad-
dition, our design will use this water to provide microclimate and perceptual cooling through its judicious use as integral component of
our landscape design. Our landscape design will use native plantings and efficient subsurface drip irrigation to reduce water usage and
minimize evaporation. Our goal is to create a desert oasis that thrives solely on the water captured from the building, thus demonstrating
aresponsible desert lifestyle. A high albedo material will be used for surrounding landscaping and walkways in order to reduce the heat
island effect, a growing concern in desert communities.

Team Las Vegas embraces a culture in which sustainable and renewable energy sources are the foundation for a diversified economy. This
approach will illustrate the opportunities inherent in a constantly evolving civilization in order to suggest a progressive vision that re-
sponds to the unique social, economic, and environmental qualities of Nevada. A smaller, smarter, more subtle submission from Sin City
will speak softly, but more sincerely, than any preconceived notion of what happens in Las Vegas. We live in the entertainment capital of
the world, which is famous for providing a luxurious and grandiose lifestyle. We know instinctually that this is not a sustainable lifestyle,
particularly given our desert environment. We strive to create a design that responds to our modern standards of living and comfort while
utilizing sustainable and innovative approaches to achieve these goals.

2.3 Technological Design Approach
Team Las Vegas will design a house that incorporates all of the high-tech opportunities, including smart walls, digital environmental

control interfaces, solar thermal collectors, and high efficiency photovoltaic panels. We aim to fully integrate these systems and tech-
nologies so that they will no longer be present in the resident’s sensory foreground, but act as hidden supporting systems for the archi-
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tectural experience. This approach should help promote market acceptance because the consumer has a choice of purchasing a beautiful
piece of architecture that is also energy efficient, instead of having to live with, for instance, awkwardly-installed solar panels that are
poorly integrated into the building’s design.

In addition to utilizing passive strategies for thermal comfort, the Team has identified various commercially available products to support
their design. Since cooling is a major issue for our geographical location, the Team has done research in several cooling technologies.
The team has been researching a new HVAC system called DOAS (dedicated outside air system), which conveys 100% outside air to
each conditioned space via a constant-volume outside air unit (a total energy recovery ventilator). In addition to delivering ventilation
air directly to each space, DOAS excels at humidity control (with an enthalpy wheel) and virtually eradicates microbial problems that
contribute to sick-building syndrome. We are also investigating cooling grids made of capillary tube systems, which can be embedded
in gypsum board or mounted on ceiling panels. This system provides an even surface temperature distribution. Due to the flexibility of
the polypropylene tubes, cooling grids represent an excellent solution for both retrofit and new applications. We have also investigated
TEX-COTE® Coolwall exterior wall paint finish, which can lower exterior wall surface temperatures by as much as 40 degrees. This exterior
coating system uses the same heat reflective technology the military uses to reduce heat signatures produced by their vehicles. It is
formulated to reflect solar heat by changing the invisible portion of the light spectrum, thereby helping to reflect heat without changing
color. A study conducted by the U.S. Department of Energy’s Oak Ridge National Laboratory showed that using this product can reduce a
home’s cooling costs by as much as 21.9%.

For heating in the winter, the team has identified a radiant floor system called Warmboard. Warmboard is a whole-home floor heating
solution. By bringing the home’s floor up to a mildly warm temperature (typically 75°-85°) one can experience silent, even, and comfort-
able warmth. Additionally, radiant heating will dramatically improve indoor air quality and lower the heating cost traditionally associ-
ated with inefficient HVAC systems. Warmboard responds faster and more accurately to changing heat loads, when compared to other
radiant systems. This system responds quickly to fluctuating heating needs and will provide constant comfort.

We have done a series of investigation of photovoltaic elements for the house, including working closely with personnel of the UNLV
Center for Energy Research. Our research strongly suggest using a product from SunPower Corporation. One of the reasons is that these
are among the most efficient panels produced in the world, with efficiencies ranging from 19%-21%, allowing us to use fewer panels to
meet our power requirement. Sunpower is an American company. Bombard Renewable Energy, one of our sponsors, is Sunpower’s Las
Vegas representative. So financially it will be desirable to do this. The units can be acquired either as panels or as building-integrated
forms. The high efficiency crystalline solar PV panels under consideration are manufactured in an all black design, with each panel having
a black back-sheet with the metal contacts between the cells located on the backside of the panels. Additionally, the panel frame is black
which further integrates multiple panels into the architectural style of the home. Another option is to cover the roof with solar. These
solar shingles take the place of conventional roofing materials and lay flat on the roof

24 Market Viability Concept

Our aspiration is to create a new housing prototype that will be attractive to residents of Las Vegas and the Southwest, while also being
applicable to other climate regions in the country. Though the design targets the vacation home market, our offer of an off-the-grid,
small family housing can also be appropriate for the senior and retiree market, young couples, or empty-nest families anywhere in the
country. These are all emergent markets that are already transforming the social and economic landscape of the real estate housing mar-
ket. Our design will offer these smaller family units a real chance to live sustainably in the environment. The house is designed to be a kit
of parts and modules that can be easily transported and assembled in various sites, from the wilderness and mountain ranges of Nevada
to the bustling city block in Las Vegas. Our design aims to provide the feeling of a custom home without the high cost by offering our
expertise in digital fabrication technologies. This is a practical approach to manufacturing and mass production of our housing prototype.

In order to accomplish our goals and aspirations, Team Las Vegas will be using an integrated project delivery approach in the planning
and design of our Solar Decathlon house. By utilizing a team of experts in which everyone is on a level playing field, all team members
will be able to collaborate at the same time as the project progresses. Unlike traditional linear project delivery methods, our team will be
incorporating the engineers’ and consultants’ opinions and suggestions throughout the development of the architecture. This approach
will help the Team realize a truly integrated building design and, with the aid of BIM software, we will be able to produce a work of
architecture that truly stands on its own and conveys the important messages to the public.

2.5 Learning from Past Competitions

Team Las Vegas has taken a small, dedicated team of students and faculty to Washington DC for the last two Solar Decathlon competi-
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tions (2009 & 2011) to tour the Solar Decathlon houses, meet the teams, and observe first hand strategies, successes and issues. The team
has since compiled information with the competition results and drawn some valuable conclusions about successful design strategies
and performance issues that greatly effect category and overall results.

To present its findings in a group meeting, the travel team focused on a few key characteristics that stood out as significant.

«  Craftsmanship was a prime factor in the overall impression of each house visited. The team found that the better crafted houses
were among the top performers in some key areas (though this did not necessarily parallel overall performance).

«  Circulation. Several of the houses had generous open central circulation that offered a luxury of space, ease of movement and gener-
ous views, but in some cases this plan compromised energy performance.

- Communications is a competition category that touched many critical aspects of the project and process. While visiting with com-
petition team members, it became very clear that solid and consistent communication was a crucial factor in every step of the
process. Team infrastructure, marketing devices, and concept communication all benefited from a well-defined and clear path of
communication and open dialogue.

2.6 Internal Review Process for the Design-Build Studio

Architects today are better positioned to see the effects of social, economic, and environmental change than ever before. With the advent
of computer modeling and animation, they are also able to develop new ways of thinking about how to conceive and deliver buildings
of ever-greater complexity, responding to the challenges of speed, flexibility, and cost in ways that seemed unimaginable a generation
ago. One of the unintended side-effects of the embracing of the ‘virtual” has been the tendency among many students towards a lack of
rigor in considering the actual materials from which their buildings are to be constructed. Yet, these are the ‘notes’that, strung together,
become the symphonic whole of any great architectural work.

It is for precisely these reasons that the University of Nevada Las Vegas (UNLV) School of Architecture initiated its David G. Howryla
Design-Build Studio. Many students who have participated in design-build programs across the country have cited them as critical for-
mative experiences in their development as design professionals. This observation underscores the importance of careful consideration
of the goals, methodologies, and opportunities that comprise the Design-Build Studio.

In the Design-Build studio, students formed groups to study the three finalists and winners from each Solar Decathlon in the past; each
group also selected one additional noteworthy entry to discuss with the class. They focused on determining what was significant about
the selected work, including determining why the finalists and winners were successful. Their research explored how the teams achieved
these results in areas such as specific approaches, innovative systems, etc.

In the beginning of the studio, individual students were to propose a design concept,
then a process of elimination was applied to narrow down the approach from twelve
designs to six, then to three, and then down to the final design concept. During the
process of elimination, a conscious decision was made not to describe the methodol-
ogy at the beginning of the project, as it was important that this process not influence
the initial explorations.

The two rounds of eliminations left the studio with three teams which spent the next
two weeks developing designs that were presented to a jury of faculty and student
members from the School of Architecture, the College of Engineering, and professional
architects. All three teams had the opportunity to collaborate with the engineering
students and faculty in recognizing and planning for areas in energy efficiency, con-
structability, cost estimation, and transportation consideration. In the final joint re-
view session, the multidisciplinary jury ranked each team’s proposal, and the highest
scoring proposal was chosen to represent UNLV in the Solar Decathlon.

In practice, there were a few challenging moments, but ultimately, the three schemes
that were presented were all credible, serious design proposals; the collaborative pro-
cess did not ‘water down’ the ideas; in fact, by working together, the students were
able to explore more ideas than would have been possible individually. Interestingly, Alternate concept: Desert Solar House
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the first elimination, where each student paired with one other student, was a more ‘seamless’ transition than the second; one team in
particular experienced significant friction as their teams joined. However, this team managed to bridge their differences, and produced
a well-developed scheme in a remarkably short time.

Once the final proposal was selected, the students were assigned research and development tasks in support of the design, including
building skin, insulation, photovoltaic integration, glazing and sun control, interior finishes, logistics (moving house across state lines),
HVAG, appliances, control systems interfaces, and many other engineering areas. The students who joined the winning team found that
there was plenty of work to do; as a consequence, they discovered that there were numerous opportunities for them to demonstrate their
design abilities.

2.7 Team Qualifications and Expertise

Team Las Vegas includes architects, engineers, interior designers, graphic designers, journalists, an economist, a biologist, and represen-
tatives of many other disciplines. This wide diversity of backgrounds provides Team Las Vegas with a unique opportunity to synthesize
this wide-ranging expertise into a design that fully embraces its place in our desert landscape. Our team’s experience in meeting the
challenge of designing for our desert environment is unrivaled, allowing us to explore design solutions that critique normative building
systems and offer a new paradigm for desert building.

The architectural team has substantial experience in project design, management, construction administration, and design-build de-
livery methods. Professor Weber has 12+ years of professional industry experience at all levels of design and construction, as well as
substantial graphic design, interior design, landscape/hardscape design, lighting and furniture design/fabrication expertise. In virtually
every project, Professor Weber developed substantial experience working with fabricators, translating digital design to fabrications. He
has also managed every project he has worked on from schematic design through construction administration. These experiences make
him uniquely qualified to serve as Team Las Vegas' Project Manager. Professor Fernandez has conducted extensive research on thermal
comfort, energy efficiency, green design, passive and low-energy heating/cooling systems, and water harvesting, treatment and reuse
systems. His expertise will be invaluable as the design is refined, ensuring the house is particularly well-adapted to the Mojave Desert.

The engineering team includes experts on a variety of interdisciplinary projects in renewable energy, solar energy applications, solar
power generation from both thermal and photovoltaic approaches, as well as building applications of solar energy and zero energy
building design. For instance, Professor Boehm is a national expert in projects that involve solar power generation from both thermal
and photovoltaic approaches, as well as building applications of solar energy and zero energy building design. In addition, experts in
structural, civil, materials, and construction engineering will contribute substantially to Team Las Vegas' design process.

The communications, marketing and outreach team includes experts that understand the regional real estate market and how best to
communicate the complexities associated with our Solar Decathlon home that promotes renewable energy and energy efficiency. The
Director of the Lied Institute for Real Estate Studies, Professor Nasser Daneshavary has worked extensively on house prices in Southern
Nevada, and his articles have appeared in top real estate and economic journals. Laurie Fruth (Director of UNLV TV) reqularly works with
students to communicate activities of UNLV programs.

3 FUNDRAISING & TEAM SUPPORT

3.1 Budget Planning
Table 3.1 Estimated Cost of Phase | (Design and Planning)

The gross area of the home is 730 square feet. The total esti- No. Cost ltems Estimated Cost
mated cost for design, planning, construction, transportation, 1 Construction Detail Drawings $5,000
deconstruction and hauling back to Las Vegas of the UNLV Solar , 3D computerBuilding Information Modeling $10,000
. . T . (BIM) & Physical Models !

Decathlon is estimated as $993,720. The cost is divided into :

hree phases; design and planning phase, construction and 3 Construction Manual 22000
three p aS?S' Y p gp R . 4 Website Design $5,000
transportation phase, and deconstruction and hauling back 5  Communications and Marketing $25,000
phase. The estimated cost of the design and planning phase is 6__Paid Student Labor $20,000
$45,000. A detail breakdown of these costs s given inTable 3.1. Total $70,000

After the design is completed the home will be constructed as two separate pieces in Las Vegas and transported to Washington D.C. The pieces will
then be reinstalled in the DC with the help of paid student labor. The estimated cost of Phase Il, Construction and Transportation is $792,920. The
cost breakdown is given in Table 3.2.
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The constructed home in Washington DC will be broken down Table 3.2 Estimated Cost of Phase Il (Construction and Transportation)

and will be transported back to Las Vegas. The total cost of de- No. CostItems Estimated cost
construction and hauling-back cost is estimated as $155,800. 1 Site works $5,000
The detailed estimated cost of deconstruction and hauling- 2 Masonry 5500
back the home is given in Table 3 3 Metal works 36,100
9 ’ 4 Millwork and casework $10,000
o o 5 Roofing and waterproofing $52,505
3.2 Fundraising and Institutional Support 6 Caulking $1,250
7 Doors and Windows $21,500
The University of Nevada, Las Vegas has long been supported 8  Finishes
in the area of renewable energy as evident by $1,000,000 Drywall and wood studs 541,788
donated by NV Energy over the past three years for education Acoustical Ceiling Grid & Tile °10%0
ona y gy . p y ; Exterior Metal Stud, Framing & Plaster $35,850
programs. Team Las Vegas is confident that with the support Fireproofing $2,500
of various UNLV and community partners it will be able to Hardwood Flooring $11,200
reach a donation level at which funding priorities will be met. Furnishings, Finishes, and Equipment 315,000
Team Las Vegas will work on traditional and creative methods o Misc. Specialties °1750
€am 9 X . 10 Special Construction $17,500
to procure the necessary equipment and supplies to produce a 11 HVAC, Plumbing, and Mechanical $62,000
high caliber home. Team Las Vegas will also rely on their UNLV 12 _Electrical $33,000
and community advisors to help with fundraising efforts (see Building Subtotal $318,493
attached Ietter§ from the UNLV President, Advisory Boards and 13 General Conditions $20,360
other community partners). 14 Travel Cost $89,000
15 Mobilization $112,000
The UNLV Foundation is an IRS Code 501(c)(3) nonprofit orga- 16 Graduate Student and Student Worker $195,442
nization that seeks and manages gifts to the university. It was 1‘; §°“t|'ta°;°f C°”:'“9‘3”CV ;2222
founded in November 1981 to coordinate all private giving for b :
. . . . . otal $770,295
UNLV. The Foundation solicits, receives, and administers gifts
and financial resources from private sources for the benefit Table 3.3 Estimated Cost of Phase Il (Deconstruction and Hauling-Back)
of all programs of the university. Gifts to UNLV through the No. Cost Items Estimated Cost
Foundation each year provide scholarships, research facilities, 1 Deconstruction Cast $66,800
equipment, and other enhancements that improve the quality 2_Hauling Back Cost 289,000
Total $155,800

of higher education. Earnings from the UNLV Foundation en-
dowment also provide a dependable, long-term source of income for the university. As a public nonprofit organization, the Foundation has mem-
bers and no capital stock. The Foundation will offer a team approach to fundraising; the Senior Associate Vice President for Development (Nancy
Strouse) has offered to have the development officers in the various Colleges of Fine Arts, Engineering, and Business assist with potential donors.

UNLY has various administrative and academic units on campus that have been supportive and will support the Team Las Vegas (see appendices
for letter from President). The Division of Finance and Business will support all purchasing, facilities, planning, and construction. The Division for
Research and Graduate Studies will support the effort; Associate Vice President for Interdisciplinary Research, Thomas Piechota, has already been
involved in proposal development, and the Office of University Advancement will support fundraising as noted above and also the promotion of
the event through the Public Affairs department.

UNLV is also financially supporting the effort through various units on campus totaling $200,000. The specific commitments are outlined below:
« Vice President for Research and Dean of Graduate College (540,000 for Graduate Student support)
« Dean of Engineering (540,000 for Graduate Student support)

Director of School of Architecture (60,000 for Graduate Student support and faculty support)

« Associate Vice President for Interdisciplinary Research (representing the Renewable Energy Education Programs) (560,000 for Graduate
Student and Undergraduate support, and materials and supplies).

33 Industry Support

Team Las Vegas will rely heavily upon various companies that provide commercial services in the Las Vegas region. The team leadership has
already identified three major areas of the project that will need a heavy presence; the three areas are architecture, engineering, and construc-
tion. Additionally, Team Las Vegas has also identified key companies that are suited to assist in the project and provide training to team officers
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and members to build, transport and operate their home safely. These companies include
Lucchesi Galati Architects, NV Energy, Pulte Homes, Helix Electric, Gigacrete, and Bombard
Electric. In addition, the Engineering and Architecture Advisory Boards and local engineer-
ing associations have shown their support for this effort (see letters of Support). Clearly,
Team Las Vegas will have the support of the community to raise the anticipated amount of
additional money needed to meet the goals of the project.

34 Facilities and Equipment

There are several research facilities that will serve as excellent resources for Team Las Vegas: C(NCmilling machine

« The Center for Energy Research (CER, http:/www.cer.unlv.edu) is a soft-money-funded
operation that has performed a number of solar and renewable energy projects over
the last 15 years. Included has been a project funded by the National Renewable En-
ergy Laboratory (NREL) on the development of a zero energy house and its energy
performance comparison to an adjacent code-built house. Both were monitored for
five years. Currently the CER is the lead, in collaboration with Pulte Homes and NV
Energy, on a large DOE-funded project on the development of a new housing tract
(185 homes) that is designed to reduce the electrical energy peak demand by 65% ; .
compared to code built developments. CER also has a Solar Site that has two large CER Solar Site
high concentration (500X) PV systems, a number of solar and hybrid lighting systems, including a Sunlight Direct system, and a Facade
Evaluation Facility. Lastly, CER has a wide variety of testing facilities related to PV and solar domestic water heating components and cor-
responding evaluation capabilities.

«  The Natural Energies Advanced Technologies (NEAT) Laboratory (http://www.unlv.edu/labs/neatl) was established in the summer of 2004
from a donation by the H.R. and E.J. Hay Charitable Trust with the intent to evaluate passive and low energy strategies for daylighting, heat-
ing, cooling as well as on-site water harvesting, treatment, and reuse. To that end, the NEAT Laboratory’s mission is to pursue environmen-
tally and culturally responsible design through the use of appropriate technologies. NEAT has an outdoor test area where prototypes permit
investigation of the performance of green roofs, roof ponds, and thermal insulation materials. The outdoor test area also has a complete
outdoor weather station. The lab’s indoor facilities include the main laboratory space, a small office and graduate student work stations. It is
equipped with a Heliodon (sun simulator) with digital video-recording capabilities.

There are several fabricating facilities in the College of Engineering and the School of Architecture that will be utilized by Team Las Vegas:

« In the School of Architecture, the SimLab is a multimedia fabrication space equipped with a woodworking shop as well as cutting-edge
digital fabrication equipment. The digital fabrication equipment includes two laser cutters, a Universal 25W laser and a Jamieson 100W.
The Jamieson laser cutter has a 4'x8’ cutting bed and is capable of doing full scale two-dimension cutting and etching on various materials.
For three-dimensional sculpting and modeling, the lab has a C(NC milling machine, a 3D printer, and a digitizing arm. The ShopBot PRS CNC
milling machine is a three-axis milling machine, which can execute both two and three dimensional drawing file inputs. It also has a 4'x8'
cutting bed and has been extensively utilized for architectural installation projects that are part of the curriculum. We are proud of our latest
addition, the Dimension SST 1200es 3D printer. The Microscribe digitizing arm is a great tool to link traditional model making to computer
aided design.

« Alsoin the School of Architecture the David G. Howryla Design-Build Lab strengthens the school’s ability in real scale building construction.
Primarily to reinforce the ability to fabricate metal works, the Design-Build Lab is equipped with a PlasmaCam CNC Plasma Cutter, a Flux-
core MIG welder and various metal-working tools. The students are able to perform two-dimensional computer-aided cutting on the 4'x8’
bed of the plasma cutter on metal. The SimLab and the Design-Build Lab are adjacent to each other; they both share high bay space and 4
roll-up doors that open out into a gravel building yard large enough for on-site construction. Depending on the final design, the majority
of the fabrication can take place of School of Architecture premises. Also sharing the building yard are the Structures Lab and the Natural
Energies Advanced Technologies Laboratory (NEAT Lab). The Structure Lab has the same high bay space, which can serve as a clean space for
material or components storage.

+ Inthe College of Engineering, there is a complex that consists of three rooms: a machine shop, a metals shop and a wood shop. The machine
shop includes two milling machines, two lathes, a bench grinder, a wire wheel/deburring machine, and an assortment of small bench-top
machines. The metals shop includes general use machines and equipment for supporting manufacturing and fabrication processes com-
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monly found in manufacturing machine shops. The metals processing shop area includes a sixteen gauge finger brake, a twelve gauge
power shear, a hand shear, two miller welding stations, a box corner notcher, a plasma cutter, two drill presses, two band saws, and a band
saw blade welder. The wood preparation area has a ten inch radial arm saw, a twelve inch circular sander, and a six inch belt sander. The
shops also house a five-axis HAAS C(NC machine, a CNC turning center, and a rapid prototyping machine that have restricted-use access.
There is also a large assortment of hand and power tools available for use in the shop or to be checked out to other labs.

- (ontiguous to the College of Engineering shop is the Mendenhall Innovation Center, which couples entrepreneurship with design to enhance
the student education experience. This fits in well with the Solar Decathlon for which innovation in design is needed and some of the new
technologies have potential for commercialization. The Mendenhall Innovation Program is a resource available to Engineering Faculty and
their Undergraduate Students for the purpose of enriching student experience in the commercialization of technology through exposure to
independent“hands-on” activities. These activities are added to normal coursework to simulate the product conception, product design and
product production processes required to successfully commercialize technical innovation. The laboratory space comprises 2,500 sq. ft. of
space for general fabrication and project work, including an electronic testing and fabrication area, a computer-based design area, and space
for undergraduate teams participating in national student competitions. Programs in the Center are underwritten through $1 million gifts
each from Dr. and Mrs. Robert Mendenhall and Mr. and Mrs. Fred Cox.

« The newest facility on the UNLV campus is the Science and Engineering Building. This is a state-of-the-art research and education facility
that promotes an interdisciplinary environment with flexible laboratory space and integrated research areas. The machine shop s a 2,500 ft2
facility staffed with a shop manager with 15 years of experience and can accommodate projects of significant size and diversity. Core equip-
ment includes two four-ton cranes, a welding area, (NC milling machines, other standard mills, presses, cutters, and bending equipment,
and rapid prototyping machining from 3-D CAD files.

« The last facility in the College of Engineering is the Perini Construction Engineering Laboratory that has 42 computers that are equipped with
software related to construction engineering and management. The computers have scheduling software (Prima Vera, Sure Trak, and Microsoft
Projects), estimating software (Heavy Bid, Quantity Take-off, Timber line), design software ( AutoCad), and other Microsoft office software.

4 ORGANIZATION & PROJECT PLANNING

4.1 Team Las Vegas Organization

Team Las Vegas is proud to contribute to the diversity of the Solar Decathlon competition. Our team is composed of a diverse group of
people. We are not only a combination of architecture and engineering students and faculty, but also a mix of skills, trades, and life
experiences — our team includes an artist, nuclear engineer, anthropologist, set designer, furniture maker, biologist, journalist, construc-
tion superintendent, historian, interior designer and welder. We are each other’s teachers. We believe this diversity will contribute to a
successful entry for Team Las Vegas. (See figure 4.1 for organizational structure)

4.2 Faculty and Student Team

Administrators

Tom Piechota Assocate VP Interdisciplinary Research  Sustainability and Interdisciplinary Research
Professor Civil and Environmental Engineering

David Baird Director, Professor School of Architecture

Nancy Strouse Senior Associate VP for Development ~ UNLV Foundation

Principle investigator
Eric Weber Assistant Professor Architecture
Director David M. Howryla Design-Build Initiative &

Building Technologies Laboratory
Co-Project investigators

Alfredo Fernandez-Gonzalez  Associate Professor Architecture

Director Natural Energies Advanced Technologies Laboratory
Bob Boehm Distinguished Professor Mechanical Engineering

Director Center for Energy Research
Alexander Paz Assistant Professor Civil Engineering
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Pramen Shrestha Assistant Professor

Nasser Daneshvary Professor
Participating faculty
Randall Stout Associate Professor
Deborah Oakley Associate Professor
Miriam Neet Assistant Professor
Samir Moujaes Professor
Laurie Fruth General Manager
Student leaders
Alexia Hsin Chen  Graduate - Architecture
Noel Williams Graduate - Architecture

Adjunct Faculty - Interior Architecture
Christian lusso Graduate - Architecture
Nicholas Meyer Graduate - Construction Management
Tim Albertson Graduate - Environmental Studies
Jane Cretty Undergraduate - Civil Engineering
Josh Bielinski Graduate - Economics
43 Conflict Resolution

Conflicts will arise during the design and
construction of any project, and Team Las
Vegas has a thorough understanding of the
need for a clear and concise process that an-
ticipates issues and provides clear resolution
when necessary. The project’s Design-Build
project structure provides a delivery system
where design and construction are con-
tracted as a single entity that will design,
engineer, procure and execute construction.
Within this structure, Team Las Vegas will
utilize decision matrices and the expertise
of design-build professionals in the commu-
nity to mediate issues and ensure issues are
resolved in a timely and fair manner.

UNLV has identified three ways to combat
any conflicts that may arise during the next
two years.

«  Toreduce the number of conflicts, open
dialogue and communication between
all participants is crucial. Key to this
is a successful and strong leadership
team. The project manager and all five
team leaders have shown strong com-
munication, leadership and technical
skills and will encourage discourse as a
means to early and successful conflict
resolution.

Construction Management
Economics and Lied Institute for Real Estate Studies

Architecture
Architecture
Architecture
Mechanical Engineering
UNLV TV, Journalism

Participating students

Thom Slaughter ~ Undergraduate - Architecture
Heather Holstrom  Undergraduate - Architecture
Jacob Rivard Undergraduate - Architecture

Zheng (Jinger) Zeng Undergraduate - Mechanical Engineering
Kim Hammer Graduate - Mechanical Engineering
FranciscoVargas  Undergraduate - Mechanical Engineering

Jim Rossi Graduate - History
Rob Neilsen Graduate - Public Adminstration

ADVISORY SUPPORT

Faculty Advisors Administrators Industry Advisors
Eric Weber Sustainability & Lucchesi Galati Architects
Alfredo Fernandez-Gonzalez Interdisciplinary Marnell Architects
Randall Stout Research Office American Institute of Architects
Deborah Oakley Tom Piechota NV Energy
Bob Boehm Bombard Renewable Energy
Pramen Shrestha School of Architecture Helix Electric
Alexander Paz David Baird Pulte Homes

Nasser Daneshvary

Gigacrete Green Building Products

Laurie Fruth UNLV Foundation Southern Nevada Water District

Nancy Strouse Las Vegas Water District

LEADERSHIP COMMITTEE

Eric Weber Tom Piechota
Bob Boehm Industry Advisors
Pramen Shrestha Student Leaders

Communications Building Design
Fundraising Architectural design

Public Relations SOLAR Energy & systems
utvrting DN e desn
Social Media HOUSE Digital fabrication

Interpretive signage

Business Development

Building Management
Market analysis Construction
Market viability Transportation
Business plan Regulation
Operation

Research &
Development

Climate Research
Innovations

Fig. 4.1 Team Las Vegas Organizational Structure
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« While first relying on strong leadership in all five teams to meet the demands of Design-Build schedules and the rigorous require-
ments of the Solar Decathlon Competition, Team Las Vegas will utilize the conceptual design proposal as a basis for directing deci-
sions and driving resolutions.

«  Finally, the advisory committee set up to consult for the project will act as an arbitration board when necessary, as would be done
on traditional Design-Build projects. The UNLV Advisory Committee consists of representatives from UNLV School of Architecture,
Howard R. Hughes College of Engineering, UNLV's Center for Energy Research, Las Vegas engineering and architecture firms.

Team Las Vegas has devised a project organization plan that includes the different phases of the competition. See table 4.1 for details.

Timeline [Task Name Deliverables
Q112 J [Design & Planning Phase
F
M - Schematic Design Review
Q212 A - Target 50% Completion for Website
M - Schematic Design Model/Manual
J
Q312 J
A - Design Development Review
S - Target 100% Completion for Website
Q412 () - Design Development: BIM, Model & Manual
N - Computer Animated Walk-through
D - Construction Documentation Review
Q113 J [Construction Phase - Scale Model
F - Health & Safety Plan
M - Construction Documentation : BIM, Model & Manual
Q213 A |Transporting & Commencing - Project Summary
M - Public Exhibit Materials
J - Completion of Construction / Testing /Commissioning
Q313 J |Deconstruction Phase
A - Assembly / Open House / Testing Transport Systems
S
Q413 O |Hauling back and deploying in
N |Las Vegas - Disassembly
D - Final Report

Table 4.1 Estimated Project Timeline

Team Las Vegas will be utilizing the home for research, education, and outreach purposes after the competition. Various options have
been discussed and explored both on and off campus. There has been enthusiasm for the following options:

«  UNLV campus location where Architecture and Engineering students would continue to monitor performance of the building and
test new technologies. In addition, it would be used as a education facility for students in the Renewable Energy Education pro-
grams and for outreach to K-12 programs visiting the campus.

«  Downtown Las Vegas location, where it would be used as an office facility for the Green Chips organization, a nonprofit public-
private partnership in Southern Nevada that has a mission to encourage and facilitate environmental sustainability initiatives in
the community. It has a long-term goal of making Southern Nevada a national leader in environmental sustainability and energy
efficiency. The Board of Trustees includes senior executives from MGM Resorts International, Harrah’s Entertainment, the City of
Henderson, Vegas PBS, Southwest Gas Corporation, Clark County, the City of Las Vegas, the Las Vegas Convention and Visitors Au-
thority, NV Energy, Laborers’ International Union Local No. 872, and the City of North Las Vegas.
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5 CONCEPTUAL DESIGN

See attached conceptual design package.

6 CURRICULUM INTEGRATION

6.1 Existing Programs

UNLV has established various undergraduate and graduate education programs that will provide students with knowledge to ensure
project success.

The Solar and Renewable Energy Minor and Renewable Energy Graduate Certificate Programs were developed through generous dona-
tions by NV Energy of 51,000,000 over the past three years. The Solar and Renewable Energy Minor has approximately 100 students en-
rolled. This interdisciplinary Minor provides students from a variety of backgrounds with the opportunity to explore this field. The minor
degree program is available to all undergraduate students at UNLV through two tracks — one in engineering and science, and another in
policy. In addition, various co-curricular activities are provided to prepare further students for careers in the solar and renewable energy
fields. Similar in structure to the Minor, a new Graduate Certificate in Renewable Energy was recently approved for Spring 2011. The
goal of this certificate program is to provide a specialized qualification for career professionals in the energy industry, professionals from
other fields seeking entry into the clean energy field, or currently enrolled graduate students seeking an added specialization. There are
various opportunities (e.g. undergraduate and graduate research assistantships, internships, student activities) for the Solar Decathlon
to be integrated into the Minor and Graduate Certificate.

The School of Architecture offers a comprehensive education that includes undergraduate and graduate programs in architecture, as well as
undergraduate programs in landscape architecture and interior architecture. Environmental control systems courses provide an opportunity
to develop in-depth modeling of systems and passive design strategies. The capstone project for landscape architecture students will permit
multiple students to focus on various aspects of the competition design, which may include drought tolerant landscape design, community
gardens, grey water systems, or green roofs, while addressing the creation of a sense of place through the integration of the overall concept
into the outdoor space. Collectively, studio and independent study courses support students in studying a wide range of topics, which can
provide tremendous depth to the overall design and performance of Team Las Vegas' Solar Decathlon submission. UNLV School of Architecture
is proud to offer, on site, fabrication, design-build, structures research, and sustainability research facilities.

Part of every College of Engineering student’s academic experience, the senior design project stimulates engineering innovation and
entrepreneurship. A capstone to the student’s educational career, the senior design project encourages the student to use everything
learned in the engineering program to create a practical, real world solution to an engineering challenge. Often, the senior design experi-
ence is a multidisciplinary one.

In recent years, the Senior Design Competition participants have focused on sustainability-related projects. UNLV's Howard R. Hughes
College of Engineering has seen sustainable vertical farms, complete green communities for the United States and Iraq, electric car con-
versions and home metering systems. All these projects have helped the students develop a better understanding of sustainable issues
and helped these young engineers understand the business side of their fields. For example, at last year’s UNLV senior design competi-
tion, Ken Hines, a mechanical engineering senior, developed a real time energy net metering device that can be installed and operated
immediately.

The College of Business and various programs in marketing, economics, finance, and accounting will contribute to the success of the
team through curricular and co-activities. For instance, the Lied Institute for Real Estate Studies has advanced knowledge of the real
estate industry and public policy of the region. This will be invaluable in determining the market viability of the house. In addition, the
Center for Entrepreneurship is housed in the College of Business and interacts with units across campus to promote entrepreneurship in
students. Most recently, students from UNLV won the 2011 Governor’s Cup Competition for development of business plans. This student
entrepreneurship will help make for a successful solar decathlon home.

The College of Urban Affairs and various programs in communications, journalism and media studies will contribute to the team’s success.
For instance, UNLV TV is housed in the College of Urban Affairs and has supported student and faculty education and research efforts.
The Hank Greenspun School of Journalism and Media Studies has faculty and students that are on the leading edge of appropriate use of
media technologies for communication to the public.
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6.2 Integration into Courses

UNLV aims to integrate the Solar Decathlon into the course curriculum throughout all stages of the competition. A summary of all the
relevant courses which may contribute to the Solar Decathlon team is provided in table 6.1 How the courses are incorporated to involve
students both on and off the Decathlon Team is shown below, using the School of Architecture as an example. The Solar Decathlon ex-
perience will be integrated into the curriculum of these courses in a number of ways. Participatory exercises and design projects will be
integrated into existing courses, while new electives will be added to the curriculum to focus students’ creativity and facilitate bridging
between interdisciplinary groups. Similarly, other disciplines will have opportunities to engage the project in many meaningful ways,
from designing furniture for use in the house, to developing a holistic approach to the landscape design, to using the project as a critical
component in the development of their own material/tectonic language.

With this in mind, there are numerous opportunities for design students to work, using their own expertise as a foundation, toward
meeting the project’s goals and their own discipline’s requirements. Many required courses in the School of Architecture’s curriculum
already explore facets of the design and developmental processes necessary to completing a successful Solar Decathlon house. In several
cases, the house design can be utilized directly to satisfy existing course requirements. This is particularly true in the case of the School’s
Integrated Building Systems, Construction Technologies, Building Structures, and Environmental Control Systems courses. In each of
these courses, students are expected to develop carefully considered design solutions that meet the pedagogical objectives of the respec-
tive disciplines. With careful planning and communication between the design team and Building Technologies professors, these goals
can be met by designing these critical systems for the Solar Decathlon House.

The following existing elective courses are currently scheduled for Spring 2012, and are of particular relevance to Team Las Vegas’ Solar

Decathlon entry:
y Table 6.1 Course Integration

Solar Decathlon Components

«  Furniture Design: This course,
offered through the Interior
Design program, enables stu-
dents to explore multifunc-
tional furniture solutions for
the Decathlon house. They will
design multifunctional, cus-
tomizable furniture pieces, and
will collaborate with the Team
to construct them in the School
of Architecture’s Sim Lab and/
or Building Technologies Labs.

Courses

Landscape
Mechanical
IConstruction
ICost & Financial
Market
ICommunication
|& Outreach

Structural
Electrical
Materials

AAE 495/795, Meditations in Making

AAE 770, Research Methods in Environmental Design
AAE 780, The Design Build Process

AAI 680, Furniture Design

ABS 521/522, Construction Technologies | & Il

ABS 531/532, Environmental Control Systems | & Il
ABS 541/542, Structures for Architects | & Il

ABS 632, Solar Energy Applications in Architecture
ABS 741, Integrated Building Systems

CEM 250, Construction Materials and Methods

CEM 451/451L, Construction Estimating

CEM 480, Sustainable Construction

ECO 707, Environmental/Natural Resource Economics

«  Meditations on Making: This
course is an exploration of the
poetic potential of materials
and tectonics as generators of
architectural production and
the cultural forces that inform
this process. Materials and their
detailing can and should be

EE 495, Photovoltaic Devices and Systems

EGG 150/450, Introduction to Solar Energy Utilization
ENV 101, Introduction to Environmental Science

ENV 206, Introduction to Climate Change

ENV 407, Environment and Society

ENV 420, Environmental Impact Analysis

HIST 441/443, American Environmental History

JOUR 202, Electronic Media Production |

JOUR 261, Integrated Marketing Communications
LAND 242, Irrigation

consistent with and reinforce
the conceptual basis for archi-
tectural production. These pos-
sibilities are uncovered through
a series of‘making’ assignments,
in which students create a series
of ‘constructed meditations’ ex-
ploring means of thinking about

LAND 258, Xeric Plant Materials

LAND 443, Stormwater Management

LAND 499, Sustainable Design for the 21st Century City

ME 707, Radiation Heat Transfer

ME 714, Computational Aspects of Solar Energy

ME/EE/CE 497/498, Senior Capstone Design

mese

MKT 301, Marketing Management

MKT 422, Integrated Marketing Communication

NRES 411, Environmental Law

SOC 407, Environment and Society

how to bring an idea to its realization in architectural form. This course has been offered in the past, and has been particularly effec-
tive in helping students to develop a critical approach to considering materials and architectural detailing. These are essential skills in

developing any compelling architectural work, and will be invaluable as Team Las Vegas begins design development.
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If Team Las Vegas is selected, the College of Engineering, the School of Architecture, and other participating departments will offer ad-
ditional elective courses tailored to meeting the needs of the Solar Decathlon Team. Examples of courses the School of Architecture is
considering include Advanced Topics in Design — Digital Fabrication, Integrated Design Delivery, and Integrated Design Analysis. Digital
fabrication coursework includes teaching students how to use digital fabrication tools to develop mockups and actual components to be
utilized in Decathlon house. An integrated design delivery course would be the bridge between students of different majors, guided by
multidisciplinary faculty members. Architecture, engineering, and construction students would be able to effectively coordinate their
contributions to design; business, graphic design, and communications students, among others, would be able to provide their invalu-
able input at critical design stages. Integrated design analysis would offer students the opportunity to conduct quantitative analysis
on the strategies and systems employed in the project. The work produced by this class would allow the Team to understand how their
design decisions affect actual performance.

6.3 Institutional Support for Integration into Graduate Education

UNLV has supported the development of the Solar Decathlon proposal submission in 2009 and in 2011 through travel funds which
allowed students to visit the competition, undergraduate student worker support, and graduate student support. This support will
continue if UNLV is selected as one of the 20 teams. $200,000 will be provided to the team in the form of graduate student assistant-
ships and undergraduate researchers who will assist in the design and construction of the home. Two assistantships will support
students from the College of Engineering (Mechanical Engineering and Civil and Environmental Engineering) and two from the
School of Architecture. All of the assistantships will be for the two-year period of the project.

7 CONCLUSIONS

Team Las Vegas is excited to have the cooperation and dedication of various UNLV departments participating in the Department
of Energy’s Solar Decathlon Competition. UNLV administration firmly believes in building a green and sustainable future and has
acquired the assistance of many community partners in Southern Nevada’s sustainability and renewable energy field. We have orga-
nized experienced and motivated faculty and student leaders into an interdisciplinary team. Team Las Vegas is dedicated to offering
new design and construction approaches, such as integrated project delivery and digital fabrication capabilities, in order to further
our goal of creating a net-zero home. Team Las Vegas has pursued a vigorous process to develop this proposal through researching
past Solar Decathlon competitions, sending students and faculty to the 2009 and 2011 events, and organizing a Design-Build studio
around the development of a conceptual design for the 2011 submission. Over the past semester, over 25 students and 13 faculty
have participated in the development of the design and the proposal.

We believe that through exploration and practice, students can gain the most valuable learning experience in the field of sustain-
able design. The competition will be integrated into courses in a way that allows many UNLV students to gain hands-on design and
construction experience before entering into professional practice. This process is most invaluable because the competition offers an
opportunity to turn a school design project into a fully developed work of architecture. Team Las Vegas' Solar Decathlon house will
be the laboratory for green design concepts that are suitable for the desert climate, which have been underrepresented well in the
history of the Solar Decathlon competition. These design strategies, if proven efficient and practical in the extreme climatic context
of the desert, may be easily adapted to work in other much milder climate zones in the country. When the house returns to Las Vegas,
it will be a living laboratory for students, faculty, and the public to learn about energy efficient building technologies. This enhances
the goals of UNLV becoming a leader in sustainable building design and promotes energy-efficient home design, which advances
economic development in our community.
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8 APPENDICES

8.1 Team Member Biographies

Administrators

Dr. Thomas Piechota is the Associate Vice President for Interdisciplinary Research and Professor in the Department of Civil and
Environmental Engineering at the University of Nevada, Las Vegas (UNLV). Dr. Piechota received his B.S. in Civil Engineering in 1989
from Northern Arizona University, and his M.S. and Ph.D. in Civil and Environmental Engineering respectively in 1993 and 1997 from
UCLA. In his current position, Dr. Piechota oversees interdisciplinary research and education initiatives, the development of govern-
ment and industry partnerships, and the Urban Sustainability Initiative, which is a campus-wide effort supporting sustainability-
related research, education, and outreach. Dr. Piechota is a Licensed Professional Engineer in the States of Nevada and California and
serves on various committees with the American Society of Civil Engineers.

David Baird is the director of UNLV School of Architecture, which houses Nevada’s premier accredited design programs in interior
architecture, landscape architecture, and architecture. He is also the co-founder and president of +0ne Design and Construction —
an award-winning firm known for socially responsible art and architecture. Baird studied architecture at the University of lllinois at
Urbana-Champaign and received a Bachelor of Science in Architecture in 1987. He obtained his Master of Architecture degree in 1991
from University of Arizona. Since graduation, Baird has published over 30 academic papers, and his artwork has been exhibited in
over 50 venues across the country, including seven museums and two international exhibits. Baird won five AlA design awards this
year; one was a national AIA Small Projects Award for a modest home designed and built for a family displaced by Hurricane Katrina.

Principal investigator

Eric Weber is an Assistant Professor of Architecture and director of David M. Howryla Design-Build Initiative & Building Technologies
Laboratory. He currently teaches the fourth-year Design-Build Studio, and has previously taught third-year design studios, building
technology courses, and seminars enabling students to explore conceptual/theoretical genesis for material selection and detailing
and temporary installation design/fabrication. Weber is a Registered Architect in the State of Arizona. Many of the professional proj-
ects with which he has been associated have been published internationally and have won regional AIA honor awards, including the
Nevada Museum of Art (Reno, NV); Hercules Public Library (Hercules, CA); AIA Arizona Citation Award, 2008, TAXI Mixed-Use (Denver,
(0); AIA Arizona Merit Award, 2008, and Jarson Residence, Paradise Valley, AZ (completed 2009), published in GA Project 103, GA
Houses 116, AIA Phoenix Metro Home of the Year, 2009.

Co-Project investigators

Dr. Robert F. Boehm is Distinquished Professor of Engineering and director of the Center for Energy Research (CER). He is a co-prin-
cipal investigator on a variety of interdisciplinary projects in renewable energy with a focus on solar energy applications, hydrogen
topics, and energy conservation. Some projects involve solar power generation from both thermal and photovoltaic approaches, as
well as building applications of solar energy and zero energy building design. He is also a Pl on an innovative project for establish-
ing a hydrogen filling station at the Las Vegas Valley Water District, where both standard and cutting edge methods for hydrogen
production will be applied and vehicle conversions to hydrogen fuel are taking place. The Center for Energy Research handles external
funding of over $2M/year and employs nearly 50 students and others in accomplishing its mission.

Alfredo Fernandez-Gonzalez is an Associate Professor of Architecture and the director of the Natural Energies Advanced Technolo-
gies (NEAT) Laboratory at UNLV. His research areas include energy efficiency; green design; passive and low-energy heating/cooling
systems; and water harvesting, treatment and reuse systems. He has been recognized with awards such as the U.S. Green Building
Council-Nevada Chapter Leadership in Research Award, the Architecture Research Centers Consortium Best Architectural Research
Paper of the Year Award, and an American Institute of Architects-Las Vegas Chapter Design Citation Award. Fernandez-Gonzalez
received a Bachelor in Architecture degree in 1993 from Universidad La Salle in Mexico City and a Master in Architecture in 1999 from
the University of Oregon.

Pramen P. Shrestha, PhD, PE, is an Assistant Professor of construction management in the Howard R. Hughes College of Engineer-
ing. He has ten years of supervisory experience in the construction of bridges and highways. He also has experience in residential
building construction. He is a registered Professional Engineer and has supervised more than 200 workers in the construction of a
diverse range of projects. He has hands-on experience on safety issues relating to falls from building construction sites and also high
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retaining walls of highway projects. He has more than four years of instructional experience, teaching numerous classes related to
construction management and safety since 2007. He has supervised more than 12 construction management graduate students for
master theses and projects.

Dr. Nasser Daneshvary is a Professor of Economics, a Beam Research Fellow, and the director of the Lied Institute for Real Estate
Studies in the College of Business at the University of Nevada, Las Vegas. His prior positions at UNLV include Vice Provost for Academic
Resources, Associate Dean of the College of Business, director of the MBA Programs, and chair of the Economics Department. He has
been studying house prices in Southern Nevada, and his articles have appeared in top real estate and economic journals such as Real
Estate Economics and Journal of Real Estate Finance and Economics. Recently, he was appointed to the Editorial Review Board of the
Realtor® University Research Center, National Association of REALTORS, a Washington think tank. He received his PhD in economics
from the University of Tennessee Knoxville. He has taught undergraduate and graduate classes in international, urban and regional
economics, econometrics, and in quantitative areas of business and economics.

Randall Stout, FAIA, is currently Associate Professor of Architecture at UNLV and he has served as lecturer and adjunct professor at
prominent universities including UCLA, USC, University of Texas, University of Arkansas, and Cornell University. He holds architectural
licenses in several US states and is a LEED accredited professional. He is the president and principal-in-charge of Los Angeles-based
Randall Stout Architects, Inc. Stout’s world-wide design experience encompasses museum, housing, civic, public safety, educational,
commercial, institutional, industrial, recreational and residential facilities. Known for dynamic forms, state of the art technology and
environmental sustainability, his work has garnered national and international attention, earning important awards and numerous
publications.

Deborah Qakley is an Associate Professor of Architecture. She has education, practice and licensure in both civil and structural
engineering as well architecture, and is freely conversant between two disciplines that have historic tensions between them. As an
academic, she seeks to bridge this longstanding gap through her research, teaching and service, and has been teaching the prin-
ciples of structural design to architecture students for fifteen years. She is a founding member and past president of the Building
Technology Educators’ Society, Inc., the only North American non-profit organization dedicated to the improvement of architectural
technology education. She is currently writing a revised edition of Structure in Architecture, a seminal text on the subject originally
authored by the celebrated Columbia University engineering and mathematics professor, Mario Salvadori.

Dr. Alexander Paz is a full-time Assistant Professor of Civil and Environmental Engineering at the University of Nevada, Las Vegas.
He received his Ph.D. in Transportation and Infrastructure Systems from Purdue University in 2007. Dr. Paz is a Licensed Professional
Engineer in the State of Nevada, and Dr. Paz has worked for projects sponsored by Purdue University, the National Aeronautics and
Space Administration (NASA), the Federal Highway Administration, the California Department of Transportation, several local Met-
ropolitan Planning Organizations in California, the Nevada Department of Traffic Safety, the Regional Transportation Commission
of Southern Nevada, and the Nevada Department of Transportation. He has been P.. or Co-P.. on projects worth more than one
million dollars. Dr. Paz’ research and teaching are characterized by a multidisciplinary and systems perspective. His areas of interest
include Urban Planning, Sustainable Infrastructure Systems, Transportation Economics, Transportation Networks, and Statistics and
Econometric Methods.

Laurie Fruth is the general manager of UNLV TV. As a faculty member with the Hank Greenspun School of Journalism, she teaches
classes in videotape editing and program development. She works with students and members of the campus community to produce
original, innovative programming for two educational cable channels. She received an undergraduate degree in medical communica-
tion from The Ohio State University and a Master of Arts in Mass Communication from the University of Nevada, Las Vegas in 1983.

«  Student Leaders

Alexia Hsin Chen is currently pursuing a Master of Architecture at UNLV. She received a Bachelor of Arts in Theatre with focus on
scenography and technical theatre from University of Hawaii Manoa in 2007. Originally from Taiwan, she had received seven years
of academic training in fine arts by the age of 15, which significantly influences her perspective in architectural design. She has two
years of experience working as a student supervisor at the School of Architecture’s SimLab, where her primary duties were to oversee
and instruct students on the safety and the use of woodworking tools as well as digital fabrication equipment such as the laser
cutter and CNC milling machine. In 2010 and 2011, she received AlA Las Vegas Chapter’s YWS Award of Excellence for her academic
achievement.

Nicholas Meyer is currently a graduate student in Construction Engineering Management at UNLV. With over five years of experi-
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ence in the construction industry, he has been acknowledged for planning and construction expertise and familiarity with all aspects
of project lineage. He received a Bachelor of Science in Architecture from The Catholic University of America, in Washington, DC, dur-
ing which he developed an interest in green design. Through his continued studies and professional experience, he has been recog-
nized for attention to detail, organization skills and team leadership. His goal is to become a leader and innovator in the construction
industry, while excelling on cutting edge world-class projects.

Noel Williams is a graduate student in the School of Architecture and comes to the program as a Licensed Interior Designer with
degrees in Interior Design and Art History, both from Louisiana State University. Having lived for years in the deep south, transition-
ing to the arid desert was a lesson in the preciousness of our natural resources that has led to a deep interest in and exploration of the
conservation resources in the building industry and built environment. He will contribute additional experience in project manage-
ment and administration, as well as production and contracting, which will be valuable contribution to the Team.

Timothy Albertson is a doctoral candidate at the School of Environmental and Public Affairs, at UNLV. He holds a Bachelor of Science
in Biology and a Master of Architecture, also from UNLV. This diverse background has heen complemented by his completion of thte
the Biomimicry Institute’s Two-Year Certificate program through which he was deemed a Certified Biomimicry Professional. In 2010,
he received both the ARCC King Student Medal for Excellence in Architectural and Environmental Design Research and the UNLV School
of Architecture Graduate Design Excellence Award. Professionally, he has created Genius of Place reports for the Mojave Desert, which
translate forms, functions and processes shared by flora and fauna into sustainable design strategies appropriate for the region.

Christian lusso is a dedicated graduate student in the Master of Architecture program at UNLV with a focus in sustainability. He
is also working to obtain a Graduate Certificate in Solar and Renewable energy by 2013. He is a well-travelled individual, who has
experienced a number of different cultures and people around the world. His working experience is primarily in the hospitality
industry and also completed a two-month architectural internship he completed in Buenos Aires, Argentina where his family lives.

Joshua Bielinski is currently pursuing a Master of Arts in Applied Economics at UNLV. His interest in environmental, social, and eco-
nomic sustainability stems primarily from his undergraduate emphasis on solar and renewable energy policy. To this end, Joshua was
the first student at UNLV to earn the LEED Green Associate credential and also served as President of the US Green Building Council
Student Chapter. Later, as a sustainability intern at UNLV, he spearheaded the effort to organize, compile and publish the Sustain-
ability Tracking & Assessment Rating System (STARS) report — for which the university earned a Silver Rating. Current disciplinary
focal points include econometrics, urban/regional economic development, and the microeconomics of distributed solar generation.

Robert Nielsen currently manages the solar PV program for Bombard Renewable Energy that utilizes a third party ownership model
within the State of Nevada. These rooftop solar projects take advantage of both Nevada’s SolarGenerations rebate program com-
bined with available Federal Tax Incentives. In 2011 this program will result in the installation of approximately three megawatts of
distributed generation for churches, schools and other non-profits. Concurrently, Robert is also the point of contact for utility scale
solar projects with regard to initial development issues and project financing. Building on previous experience in mortgage banking
and finance, Robert is also pursuing a graduate degree at the University of Nevada, Las Vegas with an emphasis in Solar and Renew-
able Energy and Energy Policy. Robert was previously a member the Nevada State Office of Energy’s Renewable Energy Task Force
and has been appointed to the City of Henderson’s Community Action Committee on sustainable issues.

8.2 Letters of Support

+  Senator Harry Reid

+ UNLV President Neal Smatresk

« UNLV (Research Office, College of Engineering, School of Architecture, Renewable Energy Programs)
« Council of Excellence, School of Architecture

«  (ollege of Engineering Advisory Board

«  (ollege of Fine Arts Advisory Board

+  Lucchesi Galati Architects

« American Institute of Architects, Western Mountain Region

+ Bombard Renewable Energy
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MAJORITY LEADER

HARRY REID
NEVADA

iEtmtzﬂ Sates Denate

'WASHINGTON, DC 20510-7012

November 9, 2011

National Renewable Energy Laboratory (NREL)
Attention: Rebecca Dohrn, MS 1735

1617 Cole Boulevard

Golden, CO 80401-3305 USA

Dear Solar Decathlon committee:

I write today to congratulate the Department of Energy on the successful 2011 Solar
Decathlon and to offer my support for the application submitted by the University of Nevada Las

Vegas (UNLV) to participate in the 2013 solar decathlon.

As you know, the Solar Decathlon is not only a competition; it is an event to educate people
about the ingenuity of our students and the potential of clean energy while gathering data and
valuable experience on building cleaner, more livable homes. The event also serves an important
role, as noted by Secretary Chu durmg his remarks to the winners of the 2011 Solar Decathlon, in
showing that our next generation of leadérs can rise to the challenges presented by the nation’s

shared energy and climate problems.

I am confident that UNLYV, which has worked diligently to incorporate clean energy into its
research and curriculum in partnerships with my office and the Department of Energy, would be a
strong addition to the 2013 Solar Decathlon. UNLYV also has a variety of on-campus research centers
that would support its application including the Center for Energy Research; the Natural Energies
Advanced Technologies Laboratory; the Urban Sustainability Initiative; and the Brookings Mountain
West Initiative. As you may know, UNLV has established undergraduate and graduate solar and
renewable energy programs through its established partnerships with industry, government and

academia.

~ Southern Nevada has some of the top homebuilders in the nation and they could be important
partners in scaling up the technologies that UNLV envisions in its application. This could help to
increase the impact of the Solar Decathlon by increasing the deployment of net-zero energy homes in
the Southwest. UNLYV and several high-profile private homebuilders in Las Vegas have already
discussed ways that the University’s entry home could be showcased or exhibited in the area to
continue expanding the message and vision of the Solar Decathlon.

I appremate your consideration: Qf my support for UNLV’s application and I look forward to
supporting UNLV’s team in the next’ lar Decathlon. Please feel free to contact Ryan Mulvenon or

Chris Miller of my staff at 202-224- 3547 if }\70u have any additional questions.

Sincerely,

Majority Leader




Office of
[ ]Nl :\/ 'THE PRESIDENT

UNivERSITY OF NEvapa, Las VEGas

November 7, 2011
Dear Solar Decathlon Committee:

Itis my pleasure to support the proposal by the University of Nevada, Las Vegas (UNLV) to participate as a
2013 Solar Decathlon Team. UNLV is committed to student success, and co-curricular activities like the Solar
Decathion are excellent opportunities for our students to gain additional skills while working in
interdisciplinary teams. UNLV is also committed to sustainability and making Las Vegas known for accelerating
the developing of solar and energy efficient building technologies. Our university is home to a variety of on-
campus research centers, including the Center for Energy Research; the Urban Sustainability Initiative; the
Natural Energies Advanced Technologies Laboratory; and the Brookings Mountain West Initiative. Southern
Nevada has also demonstrated strong commercial interest in testing and deploying new solar technologies of
all kinds.

UNLV is willing to commit resources to support our Decathlon team in four areas. First, we will actively look
for opportunities to integrate aspects of the Decathlon into educational programs — most notably through qur
Renewable Energy Education Programs (Solar and Renewable Energy Minor and Renewable Energy Graduate
Certificate) that are available to students from all disciplines — but also by having faculty use the Decathlon as
a learning experience in various technical and non-technical courses in the School of Architecture, Howard R.
Hughes College of Engineering, and Greenspun College of Urban Affairs. Second, the Office of University
Advancement will support the students in areas of fundraising, marketing, communications, and public affairs.
Third, the Division of Finance and Business will assist the team in various areas related to purchasing, facilities,
and planning and construction. Fourth, the Division of Research and Graduate Studies will work with the
students and faculty to ensure that relevant research from UNLV faculty is used in the competition. Dr.
Thomas Piechota, Associate Vice President for Interdisciplinary Research, is already supporting the team
members as they develop their proposal and will continue to assist in making this an interdisciplinary effort.

| believe this opportunity will showcase the abilities of our students and faculty in a variety of disciplines, while
helping the Department of Energy advance the use of new technologies. Please contact me if you have any
questions about the UNLV team.

Sincerely,




UNIVERSITY OF NEVADA LAS VEGAS

November 8, 2011
Dear Solar Decathlon committee:

It is our pleasure to financial support the proposal by the University of Nevada, Las Vegas (UNLV) to
participate in the 2013 Solar Decathlon Team. UNLV will support the Solar Decathlon Team through a
financial commitment totaling $200,000. The specific commitments are outlined below:

e Vice President for Research and Dean of Graduate College (540,000 for Graduate Student
support)

e Dean of Engineering (540,000 for Graduate Student support)

e Director of School of Architecture (560,000 for Graduate Student support and faculty support)

e Associate Vice President for Interdisciplinary Research (representing the Renewable Energy
Education Programs) ($60,000 for Graduate Student and Undergraduate support, and materials
and supplies).

We believe this opportunity will showcase the abilities of our students and faculty in the various
disciplines, while helping the Department of Energy advance the use of new technologies. Please

contact me if you have any questions.

Sincerely,

2 WSS

Ronald Smith
Vice President for Research and Dean of Graduate College

R,

Rama Venkat

Dean, Coll of Engineering
! *e
David Baird

Director, School of Architecture

Thomas Piechota
Associate Vice President for Interdisciplinary Research

Division of Research and Graduate Studies
4505 Maryland Parkway e Box 451087 e Las Vegas, Nevada, 89154-1087
(702) 895-4412 e (702) 895-5464 e thomas.piechota@unlv.edu




EOUAmO_CMQEOU__vC‘_mE.gg\S T S00T-6£4-C0Z *Xed " 000C-6€4-70L " 61168 EPEASN \mwmw> seq \>m>> [|PUIRW BIA TTC

NOILVLYOdSNVAL | S3U1¥3JOUd TTINIVW | ___ __ | Tanavw || Il | DNILINSNOD jmz~_<_>; I

80U9||90X3 JO |19UN0) ‘91Njod}iyoly JO |ooyoS
VIV ‘ellimoH "9 pireq

]

‘Aj21eouUIg

"sebus|jeyo Anueo 1.z 198W 0} JUsWdO|SASP SOJOPIOM PUE UOHEILISISAIP
O|LUOUODD JO SWUS) Ul SHOYS 8say} Ul anjen wis)-Buoj ay) @as osje app “sBulpjng jusoiye
ABJaus jo ease ay} ul diysiopes| psnupuod moys o} ATNN 4o Ajunuoddo Bupioxe ue si syl

"Alunwwod sy} pue Ajsnpul yim josfoid ay) jo uojowold pue ‘eoue)sisse
[eoluyos) Buluieiqo ‘syoejuod Ajunwiwod Buiysiigelse ‘spope Buisielpuny Jioy) Ul ISISSE [[IM
9M "ATINN e moib o} enunuoo o} spojje asay) Buiees 0) piemioy oo| app ‘[esodoud uojyiessq
Jejog ay) Joj ubisep |enydaouoo e dojansp ATINN Buidiey ul Ajlswn sem olpnig pling-ubiseq
el/lumoH "9 piaeq 8y} Jo Juswdojaasp Juadal Jsow ay] "ubtsap Buipjing a|qeuleisns pue ABisus
s|gemeual ay} Buioueape ul diysiepes| UumoYs BABY 8INJOS)IYdIY JO |00YDS Sy} pPue ATNN

‘ABisua ajgemaual 0} pajejal swelboid
|euoneonpa juspnjs SOUBYUS O} PUuB SHOYS 8sdy} 9)elo|edoe 0} Ajunpoddo jusjeoxe ue
SI uoyjeos( Jejos ay]| ‘sswoy Jno ol ABojouyos) sejos ajeibajul 0} pue sbuip|ing jo Aousioe
ay) anosdwi Ajpidels 0} uoljeu INo Joj pasu sy} PUEJSISpUN SAA "Pa92oNns way) djay pue sjuapnys
oY) yoddns 0} sn Joy Ajlunpoddo jealb e s| jJosfoid uojyyeseq Jejog ayl ‘sAem snoueA ul ATNN
spoddns pue Ajjunwwod ainjodjydle ay) sjussaidal @0ud||9dx3 JO [IDUN0D Byl "uojyledss(q
Jejos €10z syl ul sjedpiped o} (ATNN) sebsp se ‘epeasN jo Ausisaiun oy} Joj |esodosd
ay) uoddns 0] pases|d Sl 2inj08}IYdsy JO [00UIS ATTNM Ul JO} 82US||99X] JO [IDUNOD dYL

:@9)lWWo) Uojyledsq Jejog Jeaq
€107 Uojyjeda( Jejog  :eouale)ey
GELL SIN ‘ulyoQ Bod3gaY ‘uonuany
VSN G0EE-10r08 QD ‘UapioD

pseas|nog 8|00 2191

(7134N) Aiojeloge] ABisug sjgemausy |euoneN

L 10c JequiaAoN L0

NDISdd + ONINNVId -« FJ¥NLDILIHOYY

FANLIILIHOYY TIINIVW

TIPS A[ENDEIOUDSTd SEOY] ® $9pS-668 (TOL) @ T1vp-568 (Z0L)
LB01-7S168 ‘epesdN ‘sedoA se] & /801Sh Xog » Aemyred puelleiy 505t
SOIPMES ABNPRID) PUR YOIRISY JO UOISTAI(T

Jtey)) pieog A10SIAPY
Surssuidug jo a3afjo) saysny "y plemoy

T x\
’ ‘Alieoulg

‘safusyreyo AInjusy ;7 J99W 03 JuswWdo[eAdp 8310J3I0M PUR UCHIEIJISISAID
JIUIOU0D? JO SWLID) UI S1I0JJ2 953U} Ul anfea ULI}-3U0] 93 995 OS[e AN ‘SBUIp{ing 1Ualoye
A319u2 o vaJde ay3 ul diysJopes] psnunued Moys 03 AIN{ 10§ Auniiodde Sunoxs ue st syl

AIUNWWo? Y3 pue Ansnpul yim osfoxd sy Jo uonowold pue ‘@ourlsisse

[ea1uyoal Sururelqo ‘s30e3u0d Aunwwo Suysijgelss ‘$110)e Juisterpury 1oyl ul1sIsse
T[IM B AN “SII0JS 1IN} UT [NYSS900NS 9q wes ], ATN[ 9Y3 1ey) Suunsus 03 papwuiod An]

ale am pue sweagoad AN pertoddns Suoj sey paeog A1osiapy Surrseuidug jo 98aj10] oY,

JIUWnS IB[0S [2YO[) 93 A[JU09.L ISOU PUR SIIWUWNG

A31aug uea[) [euoneN jo 1ied uaaq sey AN ‘siead nojised ayj 10 ‘uonesouul A80us
1[0 103 9IUR[[DIXA JO 19JUD UMOURI-PLIOM B JL0I( 0} A1RSSAIIU SIVIN0SII Y01easal

pue drwapese oyl Suimols Apomb st AN *PARBRIU] 1S9 UleIUnoly SBUoo.Ld oy} pue
DATRIIUT ANIqEUIRISNS URQL() AU} ‘A101e10qeT SOIS0[0UYda ], PaoueADY Sa18iauy [einieN
9y} ‘yoIeasay AB1ouy J1oj 191U8)) 9y SUIPTOUL ‘SI03UD Yoaeasad sndured-uo Jo A1911eA €

sey ATIN(] “uoLeu 9y 10§ epuade AS1sus uea(d a3 Supueape ul diysiapes) Umoys sey AN

"A8.19ua a[qemaual 03 pajelal sweidoad [eucONpS JUBPNIS

20URYUS 0} pue SHIOHS 9913 ajesa[eooe 03 Auniioddo Jus([@oxa Ue ST UO[YIRIA(] Ief0S

9y, 'sawoy .1no ojur £ojoutoey Je[os ejeldalur 0} pue sSuIp(ing jo Louspye ayl saoadul
Apides 03 uoEU 10O 10§ PISU 9Y) PUBISIDPUN A ‘UO[HILID(] JB[0S £107 913 Ui dedon.ted
03 (ATIND) se8op se ‘epeasy Jo Aistaatuf Joj [esodoxd ay) 1oddns A[feorsersnyiue

01 preog A1osi1apy SuresurBuy Jo 8881103 A'IN( SSUSnY ¥ premoy o1 Joj aunseald ano s13

1991UIIOD UO[YIBI3(] 1e[0§ Jea(
VSN S0€€-10%08 0D ‘Usplon

preAsnog a{o) L1917

SELT SN WO 233Gy uonuany

(TTUN) Arojeroqe] 4810uUy S[qeMauRy [eusIEN

1102 ‘p JoquisaoN

SVD3A SV VAVASN H0 ALISHIAINA




wodouob)| 61168 AN ‘SOBBA s 'V 8)INS ‘POOY 4Olid 005 LLL£ €92 2oL

VIV ‘speqoy ‘g Asuer

POPPOH "V uyor

[edpurig
VIV 's12q0y ‘A 333(

VIV HRI0D °§ BIv1D

VIV ‘158422N7 T PUOWADY

ILVIVSO 1S3HDDN1T
‘A[p190U1S

A TUNWUI0d 3} SNDURYUS

1B} USISIP SNOMSUOD A[LID0S PUB [EIUIWUOIIAUS JO UOTISOd SUOLZIUESIO INO Y3TM JUSUIUSI[e Ut ST
Aydosoyryd u3rsap s, weal, AN YL 'SIUSPNIS Y] JO IIURIIGNKS S} WOIJ UILS] ULD IM JRYM O] SB
pa112x2 A[enba are ‘ssado01d s1y1 Inoy3noiy) urures] pue ‘uonuUNUI ‘JuruesawW Jo S3ULYIXS [IAI[-YSIY B
ap1aoid 0} 108 11313 UT Wea, Uo[yIeda( Ie[oS S, AINQ 1oddns 0y Ayrunizoddo s1y) Inoqe pPajxa a1e I\

'saanads1ad A30[0poyIaW UONINIISUOD PUR YIBJPII] [RIUIWUOIIAUD

‘anbnin udisap uriajjo ur ajednred AJ2ATIdR OSTeR [[IM 9m 'UOIIPPE U] "PuoAaq Pue 3[qeurelsns
3urpying uo siseydwa ue yam ‘ssadoid udisap Areurjdsipiaiur ue Jo JuawdoaAdp Y1 UT PUL ‘$3)391IRYD
uSISap Ul 9DUBISISSE 19]J0 [[1M I\ “K12AT[9p 133(01d [e1391UT UP JO UOMNIIXD pue 1uUdWdO[2A3P JY) UI
Wea], 3Y) ISISSE [[IM )\ "2IN3I3IYdIe d]qeureisns Arejdwaxa spIemo) Sun{ewr uoIsap pue ssadoid
uSrsap 11213 ut way) 310ddns 03 $39331YdIE Sk [0 AIOSTAPE UR UT I8 ‘[[IM M ‘IS 'SABM [BIIADS UT UTRJ,
Uo[ILI3( Ie[0S ATNQ 33 IsIsse pue yedpnied o) Surim s1e am ‘ATN( 03 JUSWITUWIWOD INO ISYIINJ OF,

'SUONIRISUT UBWNY pue swa)sAs Surar] saznuond jey) [spouw ssautsnq e Sundope wity 1no 03

[e18a1ur ua3q sey A1runizoddo SIYJ, JUSWUOIIAUD P[ING Y3 0IUT P[a1] 9A1Iadsa1 11911 JO uoneidajul ay}
u1 pajsazajut A3ojord0s pue 430o1q ‘A3ojodoiyiue se saur[dsIp yons woij syuapnis ajenpeid syroddns
1) uonepUNog ATNA Y2 ysnoiy A3ojopoyrauwt Surpuny e paysijqelsa aaey am ‘weidord a1n3dayydie
a3 Jo suiut 03 Jusawkojdws Surpraoid o) UONIPPE U] ‘INIINIYDIY JO [00YIS ATN( Y3 Jo uondadut o)
[e13a3ul sem pue Ajrunwiwio) se3ay ser] Y3 uryiim sdrysuorne[a1 SAISUIXS PUe Wiid)-3uo] sey wilj InQ

‘JUSWUOIIAUD Y} PUE SINTUNUIWOD I3} ‘SIUII]D INO 10§ SOULIdAXD

[euoniewIO)SURI) ‘3]qISue) aea1 d[ay 03 21N323)1YdIe pue Sulal] a[qeurelsns ‘A30[o10s 19139303 s3uriq
121 Wy Sunynsuod AreutdidsIp-ssoId e ST 11e[en 1S3YIINT "UO[YIrdd([ 1B[0S Z10Z Y Ul uonedmonied
(NINQ) e/ serT ‘epeasN Jo A1s19ATU( 33 10] 110ddns Jo 193391 STy 19]J0 03 pases[d ST e[en 1SaYdINT

19913TWWOD) UO[YILIA( IB[0S 183

1102 '/ 12qUdAON

2op|d
sseooud [I1LV1V DO
gidoad [|§3HODN1

(@ veov-zeL (zow) | (@) zegL-zeL (2oL)

61168 EPRA3N ‘Se89A ST 00T 93NS ‘peoy sSurids uuem g 0881

[1ouno)) AIOSIAPY ‘SiTy aulq Jo 939[[0)
arey) ‘podeddey v yoer

PARRERNIN

"saBud[[eyd AIMUdd (17 199W 0 Juawdo[oAdp
90I0JI0M PUB UOTIBOYISISAIP OTWIOUOI JO SULIS) UI SHIOJJS 9SAY) Ul dNJBA WLII-SUO] 3] 39S OS[B AN “STUIp[Ing
JUAIOIYJd AF10U9 JO BaIe o1 ul dIysIopea] panuruod moys o3 A TN( 103 Arumioddo Sunioxs ue s sIy],

*Ayunuwod

oy pue Ansnpur ypim 30ofoxd oy Jo uonoword pue ‘©ouE)SISSE [BITUYD9) SUIUILIQO ‘SIOBIU0D AJTUNWOD
SurysIqeIsa ‘s}0jye SursieIpuny J1ay) Ul ISISSE [[IM 9 A TN[ I8 M0IS 0} SNUIIUOD 0} S1I0JJ 3say) Surdas

0] pIemIo Joo[ 9\ ‘Tesodoid uoyieod(q Ie[os a3 103 usisop [emdoouod e dojoadp AN Surd[ay ur Ajowmn
sem oIpng pring-usdiso BIAIMOH "D pIAB( 2y} JO Judwdo[oAdp JuddaI Jsow Y[, "uSIsop Jurpjing sqeureisns
pue A310u0 o[qemauol ay) SuroueApe Ul dIYSIOPES] UMOYS dABY 2INJIOIYIIY JO [00UIS AU} Pue ATNN

*A310U0 9]qeMOUDI 0) POJE[al

swre13od [euonEONPS JUIPNIS SOULYUD 0} PUL SII0JJO 9SAY) 91e10[900e 03 AJrunyioddo Jua[90Xo Uk ST UO[YIedd(
Ie[0S Y[, "SOWOY Ino ojur A3o[jouyod) Iejos ojeigejur o} pue s3uIp[ing jo Aouaroigge oy daoxdur Ajprder oy
UONBU INO I0J PISU 9} PUBISIOPUN A\ ‘Paddons woy) d[ay pue syuopngs o) 1oddns 03 sn 103 Arunjroddo 1813
® s1300(01d uo[yIBIS( JR[OS Y[ "SABM SNOLIBA UI ATN[] SHoddns pue Arunuuiod 9Injodyore oy} sjuasardax
90UR[[99XH JO [IOUNOY) A, "UO[YRII( IB[0S £1(T Ay ut aredionied 03 (ATN[) SeS9A SeT ‘BpeadN Jo
Ayiszoatun) ayy 1oy [esodoid oy 310ddns 03 pasesd st sury aur] Jo 939[]0) ATN() Y} 10} pieog AI0SIAPY Y

19010 UOTIRIA(T JB[0S JBd(]
VSN S0EE-10708 OD ‘Udp[oD

preAs[nog 2107 L191

GELT SIN ‘UIyo( ©293GY UOIUINY

(TTIN) A10310qRT AFI10UH 9]qEMIUDY [BUOTIEN

110¢C ,m. JOQUISAON
orswodkoy + oyqoye,

SIDINIDS 31LISD [P [EIDIDWILIOD

a*



A81au3 ajgemauay piequiog
J10302.1Q
$300.g SUYD

D ROREZA0)

USETERTTIS

‘uoiadwod
uo|Yy1eIa( JB|0S BY} U |NJssadaNs ale Aayy 0s ATNN Moddns 01 spuaiul uoneziuesdio inE saduaj|eyd
Ainjuad 77 3193w 03 JusWAO[SASP S2I0PLIOM PUE UOIIEIYISISAIP JIUIOU0DI JO SULID) U SI0J3 358y}

Ul anjeA wJ21-8U0] Y3 935 0s|e I "sSulp|ing Jua121ya ASJ1sus Jo eale ay) ul diysiapes| panuiuod moys o}
ATINN 404 Aunpioddo Suiioxs ue sisiyl "MWLWNS Jejos [eqolD syl Ajluadas 1sow pue sywuwing Agisug ues|)
Jeuonep jo 1ed uaaq sey ATNN ‘sieah anoy ased a3 104 "uoneaouu; ASisua Jejos 10} @2UB||9IXD JO J91UID
UMOUDI-P|IOM B D023 03 AIRSS303U $304N0SaJ YoJeasal pue diwapede ay1 uimold Appinb osje st ATNN

*saluedwod Suiesuod Ag1aua ajgemaua. Suipes|

s,uol1eU 3y} JO BUO S Auedwod INQ *paequIOg 1€ SUID1UI Y1 PBYIOM SARY SIUBPNIS 11D} JO SWOS pue
seindod Asan ase AS1aus 9jgemaual u swesdoad a1enpeld pue ajenpeldiapun 19y "uoineu ay) Joj epuade
A8Jaua uespd ayy Supueape Aem sy pea| Suidjay aJe swesdold uoneanps ASiaus s|gemaual 13yl pue ATNN

*A342u2 9jgeMaUal JO SeaJe B} U] SJUIPNIS 0} SEoUaLadXa [eU0IEINPS 1Ud|[22Xa sapino.d siyl

‘Uollppe Ul *sawoy Jno ojul AJojouyaal Jejos aesdajul o) pue s3ulping jo Asuaidiye syy sanoidwi Ajpides oy
uoleu ay1 10} paau ayl WS1ysSiy 01 Aem yeaus e st uonIadwod siy L "uojy1eda( Jejos £T0Z Y1 Ul 1eddiiied
01 (NINN) se8aA se1 ‘epensap Jo Ausianiun @yl 1oddns 01 pasnyua st AS1au3 ajqemausy piequiog

:99)31LIWO0D Uojy1eda( Jejos Jeaq

VSN SO£E-TO708 0D ‘Udp|oD

pieas|nog 0] L19T

GELT SIA ‘uayoQ e223(3Y :uonuany

(139N) Asoeloqget ASiaug sjgemauay jeuolien

1TOT ‘£ 19quianoN

€861 9 9717°01410373 0MVEWNOE 40 NOISIAIO V¥

AJYINI JTGUMINIY

LZE09H 2513017 « HTT68 AN 'SEBIASEY « 19015 DI 'S YER « 060926t 20L 1 LS6026t20L

20568 AN ‘ousy
71 9)UNS ‘PAIg %0y 'S 059
Jojoaui( [euoiBay ay} Jo 8010

HAM VIV

963]10D AJUNWWOD SMOPE3|\ 98X2NJ1 ‘81N30931YdJY JO 10SS40.d
$39931Y2JYy JO DINJIISUT UBDLIBWY By ‘1030341 [euOIBaY UIRIUNO UISISIM
VIv4 ‘e1e0r7 paeyory

ST TN

‘Aj210u1S

*AJ3snpul ay3 Jo 93e3S 8yl 03 SUOIINGIIIU0D JuedIUBIS 419y} pue
>liom Jo Apoq |en3oa|jaiul ‘diysiapes) [euoi3dadxa Jisy3} Uo paseq ‘3ueisajuod uojyiedsq Jejos
e se ATNN Wea] Jo uoideds ay) Hoddns Ajjesiaseisnyjua I 3eyy paild suosead Auew ayj 10§ si 31

*Ajoadns
ubisap pue s||iys diysiapea| Adejdwaxa Huijesisuowap weay uojyiedaq 93ewWwnsuod
3y3 a9 ||IM ATNN uoileysay Inoyum Aes ued T *(yI3Ss) syoafold Jejos jo juswdojaaap
pue JuswAo|dap uj elulojijeD 03 AJUO PUODSS BPRASN U3IM UOIIRU U3 Ul SUOIje||elsul

1e|0S 1e ay3 JO 91L1S JUSDAJ ISOW Y3 PNPUI ATNN Wed| 03 9|qe|IRAR S224N0SAI |RIDASS

*uojyieda( Je|os ised ayy ul 932dwod 03 UoIBaJ JNO WO USSOYD

S|00YdS 19430 OM) AJUO UDQ dABY 43U} 930U OS|e P|NOM T “JOM SIy3 Jo ajpeuuld ay3 3e si ATNN
pue ‘uoibad ano uj suop buiaq si dJom ubisap Jejos snojusbul 3sow ay3 aA3113q T (AM B8 1N ‘0D
‘MN ‘ZV ‘AN Buipnppul sa3eis 9) uoibay uieunoly UIdISaM VIV dU3 JO 1030aU1q [euoibay Joluas
3U31 SY "S10911YdJy JO 9INISUT ULDLIBWY By} Ul Jopes| e Se pue sieaA AIy) JBA0 JO saliisnpul
ABJaua 9|gemaua. pue Jae|os ay3 ul Joped| paziubodal e se poddns Jo 19339 SIY} DM

i3eU3 asnf si ATNN wea] jo diysiapes| ay3 ‘Juswanalyoe 1o) Jobll aA3elI0qe||0D

e Buissassod jua|ey AdeuldidsipJaiul JO SDUO dJe SWea) [NJSSSIONS ISoW 3y} ey ajepasdde
AInay T uoiadwod uojyiedaq 4e|os ayy pasualadxa buiaeH ‘salasnpul bulp|ing usaub

pue Jejos ay3 03 suew.ab asijuadxa pue jusjel Jo pua|q anbiun e a0 aARRIIUT AYljIgeuleIsnS
uegdn ay3 pue ‘buissulbul |RIUSWUOIIAUT puUe |IAID JO Judwledaq ay3 ‘a4n3aydly

40 |00Y2S 3y3 ‘ATNN 3e swedboad ay3 Jo Med sy "soye |ed1bojouydal pue |en3da|@iul

9593 JO JU04J2.104 D] 3B U] Sey ATNN pue ‘sapedap Joj salisnpul Abiaus a|jgemauad

pue 1e|os ay3 Jo JuswaduRApe Y3 Ul uoijisod diysiapes| e Ul uaaq Sey BpeASN JO 9381S Syl

*ATNN 404 92130e4d [RUOIIONIISUL JO J9]IRW B Se uolssatdxa |edibojouyoay

pue ubisap jo Ajiunjioddo Aseujpioeaixs ue Bulpiaoid uol3eu JNO Ul 921N0S3J Je|0S 1S9q dU3

JO Heay ay) ul pajedo| s| Alojeloqge| Bujuies| s,A}SISAIUN BYL "ATNN Wea] se apnijide [eajuyds)
pue [en3od||a3ul JO UOIR_UIGWIOD BJeJ 3y} SSassod eyl swea) M) ale 249y3) Uoljewiisa Aw ug
1SI9QUISY 9933IWWOD uoljenjeAs Jeaq

ATNN wea]-uojyiedaq J4ejos £10¢ 3d
S0£€-T0+08 Opelo|0D ‘usp|oD

PAID 310D LT9T

SELT SW ‘uiyoq e239gay :uny

(7134N) A10jea0ge] ABusug s|gemausy |euoneN

TT0T ‘T J9qwanoN

[12UN0D UOIBaY UIRIUNOI UJSISOM
$109911Yy24Y JO S1N3IISUT UedLIBWY



	11-10-2011
	Team Las Vegas: Solar Decathlon 2013, technical proposal
	University of Nevada, Las Vegas
	Repository Citation



