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Project Summary 

The Solar Decathlon is a biannual international competition hosted by the Department of Energy and the 

US Green Building Council to design, build and present a 100% solar-powered house on the National 

Mall in Washington D.C. The University of Illinois has successfully completed an application to the 2009 

competition and has been accepted to compete with 19 other universities. With an initial contribution 

of $100,000 from the DOE, the project is underway, including a design class in Architecture, thesis 

proposals in engineering, and regular meetings.  

 

The Illinois entry to the competition will consist of an interdisciplinary collaboration between three of 

our colleges; ACES, FAA, and Engineering (CoE). In addition, we expect involvement of students from 

Communications and Business. While successfully integrating all these different disciplines is difficult, it 

is feasible and extremely effective. The 2007 team consisted of over one hundred students and involved 

faculty members from at least six different academic apartments. We hope to continue this tradition, 

building on the success of the past and improving for the future. With greater experience, recognition, 

planning, and coordination, a great result can be achieved.  

 

Fig. A: Photograph of the 2007 UIUC house.  Courtesy of Jim Tetro, Solar Decathlon 

Project Goals 

The University of Illinois entered the competition for the first time in 2007, placing 9th overall and 

earning 1st in two categories, market viability and thermal comfort. In 2009, we hope to achieve an even 

better showing, effectively educating the public, both at the University of Illinois and nationally, that 

solar power and passive, sustainable design is feasible and attractive. 

 

We will receive support from various faculty and a dedicated project manager and will create a 

consortium of well organized and committed students. The previous home, for example, has appeared 

in the Weather Channel, local television news, numerous newspapers, many different environmental 

websites, and is currently on display at the Chicago Center for Green Design. It was also a featured tour 

during the GreenBuild Expo in Chicago last fall. We are also currently in discussions with the City of 

Chicago to showcase the house on Daley Plaza and at the Taste of Chicago. The 2009 Solar Decathlon 

expects to exceed this publicity and continue improving opportunities for education. The competition 

itself in Washington D.C. draws over 100,000 visitors and receives national media coverage. We will 

retain this commitment to education and continue to pursue innovative ways to implement sustainable 

design in residential settings.  



Education & Sustainability 

The purpose of the Solar Decathlon competition is to inform and educate consumers about sustainable 

design alternatives and the attractiveness of solar as an energy source. In order to realize change, 

people must be educated in why and how to implement sustainable solutions. We will combine unique 

and innovative technologies within a passive solar design to create not only a self-sufficient, net zero 

energy home but potentially a plus energy carbon-neutral home. The project will be primarily carried 

out by students (with some faculty advising), involving as many participants as willing. By combining 

solar power with renewable, environmentally friendly materials and passive design, the 2009 University 

of Illinois Solar Decathlon team will be able to demonstrate the economic feasibility and importance of 

sustainability. Energy efficient building design is a significant contribution to the climate solution. 

Longevity & Location 

Based on more than just design, the project involves building a completely functional solar powered 

house that will remain in use after the competition, demonstrating its applicability for years to come. 

There have been discussions as to the placement of the 2007 house, either in the Research Park or on 

campus to serve as a research facility for students and faculty alike. We expect the 2009 home to 

compel similar, if not increased, interest and know that it will serve as a demonstration of sustainable 

practices for many years. In particular, the Dance Department has shown an interest in using the future 

Solar Decathlon 2009 house as an environmentally friendly office or performance space. 

 

The team is in continuous communication with the University, the research park, facilities and services 

and private contributors for a potential construction site as well as placement for the completed 

dwelling. The team will continue working with facilities and services and will secure a location before 

construction begins in early 2009.  

Similar Projects 

The first Solar Decathlon was held in 2002 and showcased 14 homes built by universities from around 

the world. Proving to be a complete success, drawing national interest and educating thousands of 

individual homeowners, the competition occurred again in 2005 and 2007. In total, there have been 52 

homes constructed, each presenting possibilities in a unique and appealing way. The competition is 

structured to allow for direct comparison while still enabling unique and inspiring designs. For previous 

Solar Decathlon entries, visit: www.solardecathlon.com. 

Budget & Fundraising 

The SD07 team spent roughly $450,000 on construction and project management.  It raised funds from 

many sources, including the $100,000 award from the DOE, $150,000 from the Illinois Clean Energy 

Community Foundation, $50,000 from the College of Engineering Design Council, and other cash or in-

kind contributions from the UIUC campus and industry donors.  The 2009 Solar Decathlon team expects 

to require slightly higher expenses and have summarized the anticipated needs in the following table: 

 

 

 

 

 

 



Project Expense Estimated Cost Funding Source Estimated Funding 

Project Management $120,000 DOE $100,000 

PV System $80,000 ICECF $100,000 

Building Materials $200,000 UIUC CoE Design 

Council 

$50,000 

Appliances, Interior 

Design, and 

Mechanicals 

$50,000 Grainger CEME $50,000 

House Relocation $50,000 UIUC Campus $50,000 

  Student Sustainability 

Committee 

$100,00 

  Private Donor(s) $100,000 

Total $500,000 Total $550,000 

 

We have estimated the expenses along five major categories.  The first is project management. The 

SD09 team plans to use a dedicated staff member as project manager.  Katrin Klingenberg, director of 

the Passive House Institute US and adjunct faculty member, will carry out this role.  She will be 

responsible for coordinating meetings, reports, schedules, and communications.  As an expert in passive 

design, her knowledge and guidance will be critical to the team’s success.  The SD09 team will use 

faculty to advise the student participants, who are in turn responsible for the design and construction of 

the home.  A sum of $120,000 is set aside to cover the project manager’s salary, fringe, and overhead. 
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Fig. B: Project Organization Chart 
 

 

The PV system for typical SD07 homes was around 8 kW or larger, peak DC rating.  The UIUC SD07 house 

had a slightly smaller array, but as a conservative estimate we are budgeting for 8 kW at $10/W, or 

$80,000.  This cost includes PV modules (or shingles, or other PV cell instantiation), protection, power 

electronics, wiring, any specialty contractor costs, and miscellaneous electrical fixtures. 

 

The building materials will include all physical structures of the house except for the PV system and 

interior appliances, design, and mechanicals.  Although $200,000 is a somewhat generous amount for an 

800 sq. ft. home, the house must be designed for transport and will utilize the highest efficiency 

insulation, windows, and other building materials. The appliances, interior design, and mechanicals 



constitute an estimated $50,000 of the budget, however we expect to receive donations from numerous 

suppliers, distributors and sponsors to cover this expense. 

 

Finally, we have included house relocation in our budget at an estimated $50,000, to cover 

transportation of the house to and from Washington D.C.  The relocation budget will also include on-site 

costs for student housing, food, and transportation.  

Funding Request 

The Solar Decathlon 2009 would benefit greatly from funding by the Student Clean Energy Committee. 

Using students to design, build, transport, and present a 100% solar powered house requires a vast 

amount of coordination and capital. We request $100,000 to be used towards energy saving features of 

the project, including sustainable practices and materials needed to successfully complete this home. 

Rather than rely on a single source for funding, the Solar Decathlon Team has been actively seeking 

numerous contributors. While we should be able to sustain the project without the full amount 

requested of the Student Clean Energy Committee, we desire to create the best possible product for the 

University of Illinois and believe that the investment is extremely worthwhile in promoting 

environmentally friendly possibilities, educating students and the public, a moving towards a sustainable 

future. This project will also help to establish U of I as a leading organization for environmental 

education in the future, attracting outside interest such as students or companies.  

Other Fundraising 

The University of Illinois 2009 Solar Decathlon has identified a number of potential funding sources. In 

addition to the $100,000 offered by the DOE (which is to be used toward project management), we have 

identified several other sources of likely funding.  The ICECF donated $150,000 (specifically for the PV 

system) for the SD07 competition, and we believe they are likely to support us again.  The team will also 

petition the Grainger Center for Electric Machines and Electromechanics for at least $50,000.  The team 

will also petition the UIUC campus (provost’s office).  Finally, the team is exploring options with private 

donors and many companies may also donate cash, labor, or equipment. 

 

Although the target fundraising mark ($550,000) is well below the budgets of some prior SD teams (up 

to $2,000,000), our emphasis will remain on creating a near-term marketable, buildable house, based on 

conventional materials and commercially available equipment.  We believe this is in keeping with the 

DOE’s 2015 goals. 

Timeline 

After officially receiving notification of acceptance into the 2009 competition in mid January, key faculty 

members began planning the project timeline. To begin, Professor Mike McCulley and Professor Mark 

Taylor of Architecture created a design class to study prior entries and initiate designs. With nearly 40 

students involved with the class, potential ideas have been flourishing and are being refined. Professors 

Chapman and Zhang have assembled teams from engineering disciplines.  Simultaneously, students are 

being considered for the Team Leader positions, engineering students are drafting potential thesis 

projects, funding is being pursued, and website development is underway. The project timeline and 

tasks are outlined in the table on the next page.  Compared to the SD07 effort, we will emphasize 

getting things done earlier to facilitate more testing.   



 

 

 

 

Time Frame Major Tasks 

Spring 2008 Complete DOE contract execution 

Install project management 

Initial architectural design studio, candidate design concepts 

Team formation 

Fundraising – major sources secured 

Special course requests for coming academic year 

Summer 2008 Settle on major design themes 

Settle on house transportation strategy 

Commence engineering tasks: code and major building impacts outlined 

Faculty and specialty team leaders retreat- define significant design 

parameters 

Design Development Drawings, Graphic Files, Preliminary Website, and    

Communications Plan  due June 3 

Fall 2008 Compliant Website due August 19 

First semester of curriculum integration course sequence 

Detailed energy simulation of house 

Detailed engineering of PV and electrical system 

Candidate appliances, lighting, and mechanicals selected 

Financial analysis – cost per watt-hour 

Draft interior design 

Construction Documents, Graphics Files, Stamped Structural Drawings, and 

Project Manual due December 16 

Spring 2009 Safety Plan and final Communications Plan due June 2 

Second semester of curriculum integration course sequence  

Finalize construction documents 

Complete interior design 

Complete construction suitable for Engineering Open House event (March) 

Conduct initial tests of house against simulation; identify and correct errors in 

simulation or construction 

Summer 2009 House testing and suitable modifications 

Prepare for inspections  

Furnish required reports and documents 

Fall 2009 Continue house testing and evaluation of cost per watt-hour analysis 

Develop competition strategies based on weather, points per watt-hour, and 

competition scenarios 

Prepare and deliver house to competition (October) 



Energy Impact 

The Solar Decathlon house will be completely solar powered, utilizing an array of solar panels integrated 

into the design of the house. In addition, a solar hot water system of evacuated tube collectors will be 

utilized. The home will be equipped with a solar array capable sufficient to meet energy demands for 

the home under normal living conditions. This energy production, combined with the highly efficient 

passive design of the house and extremely efficient appliances and construction will result in the 

construction of a net-zero home, potentially plus energy home. While the primary function of this 

project is to educate students and the public about sustainable design, rather than to create an excess 

of energy or specifically save the university energy, it will not consume any additional electricity due to 

its existence.  

 

We can estimate the energy savings based on the standard set by the Passive House Institute, which 

requires that the HVAC load be less than 15 kWh/m2 per year, or about 1.67 kWh/ft2 per year.  A typical 

university building would use far more energy than this.  Although exact numbers depend on many 

factors, we can safely estimate a typical building will use 8-10 kWh/ft2/year. Therefore, an 800-ft2 solar 

house will have net savings around 5600 kWh/year just in HVAC load.  Currently, our understanding is 

that the dance department is interested in using the house as office space, therefore, the savings could 

be realized very directly.   

 

The exact size of the PV array is yet to be determined, although we have budgeted for a maximum size 

of 8 kW.  An 8-kW array in central Illinois would yield about 10,000 kWh/year of electricity (according to 

the NREL PVWatts Calculator).  Therefore, at a minimum the proposed project would result in energy 

improvements totaling about 16,000 kWh/year, when the PV system output and the efficiency savings 

are combined.   

Social Impact 

The Solar Decathlon Project is an educational project designed to inform individuals of residential 

alternatives to standard construction. Creating a fully functional model home for people to walk 

through, touch and see establishes a lasting memory for all visitors about the practicality of 

environmentally friendly design. Even though all visitors will not decide to make their home net-zero, 

they may take away one or two key ideas. The 2009 team’s focus on passive design will also spark the 

interest of many visitors. The Solar Decathlon house will influence many different people to take 

different actions towards a more sustainable future, creating a positive social impact.   

Economic Impact 

Designing, building, presenting and maintaining a self-contained solar powered house at the University 

of Illinois is an enormous task. The University of Illinois will maintain a focus on market viability and 

creating a house that could potentially be built by an average American homeowner. Despite a large 

budget per sq.ft. of house, the U of I Solar Decathlon House remains an attractive investment due to the 

enormous educational benefit, social impact, long lifespan and sustainability.  Given the analysis of 

energy impact, and assuming an electricity price of about $0.10/kWh, an 8-kW PV array would saving 

about $1000/year in electricity.  The HVAC savings would depend strongly on the type of HVAC system 

that is displaced, efficiency of this system, and the cost of the energy, but if about 5600 kWh/yr can be 

saved at an energy cost of $0.05/kWh, then the savings are approximately an additional $280/year.   



Outreach and Education 

The SD09 team is highly dedicated to the educational aspects of the project.  Educational activities will 

be conducted within the university and to the general public throughout the project. As the public 

becomes more aware of sustainable design, providing educational opportunities to students in this area 

will become exceedingly attractive. The Solar Decathlon creates an opportunity for hundreds of students 

to spend considerable amounts of time thinking about, and working to improve future practices.  

 

The SD09 students will be able to integrate the project into several classes to provide ample opportunity 

to the students, particularly those most dedicated, to receive credit for their efforts. By offering multiple 

classes, we will give students flexibility for integrating their efforts into their curricula.  

 

We will aim to make the opportunities for student involvement as visible as possible, through faculty 

coordination, flyers, presentations, email distribution, and website development. In addition, we hope 

to construct the home in an area accessible to nearly everyone on campus and visible to many different 

individuals. Because we will be creating a full size, functional house, we believe that visibility and 

interaction will be integral to our project’s success.  

 

As in 2007, the Solar Decathlon creates numerous possibilities for media exposure, on both the local and 

national levels. Throughout different stages of the project, we will conduct community outreach events 

to present our progress to students and the public. Beginning with the Engineering Open House, the 

team will present the work completed by students at the University of Illinois while concurrently 

educating about potential environmentally friendly design possibilities. The team will make many 

presentations across campus and open the house to the public for tours near the end of construction. 

An open house event should draw the interest of local newspaper and television journalists as well as 

many residents of Champaign-Urbana. Finally, the home will be transported to Washington D.C. for 

competition on the National Mall where it should be toured by over 100,000 visitors and be featured on 

national media. The main mission of the 2009 Solar Decathlon Team will be to educate others about 

sustainable practices that can help improve our environmental outlook for the future.  

Conclusions 

The 2009 Solar Decathlon is an exciting opportunity for the UIUC.  The SD07 effort was very successful 

and enjoyed tremendous campus support.  The SD07 team members that are continuing on to 2009 

have already begun planning and gearing up for the next competition.  In fact, several of the SD07 

students are trying to form a company to commercialize the 2007 design.  There were a number of 

exciting ideas that were simply not feasible in our first competition that we hope to implement in the 

near future. We look forward to the possibility of working with the UIUC Student Sustainability 

Committee and welcome any feedback about our proposal. If funded, the $100,000 will be used towards 

energy saving features of the project, integrating additional sustainable features wherever possible. The 

focus will remain on creating an extremely energy efficient net-zero passive solar home, and educating 

students and the public about sustainable design opportunities. 

 

 

 


