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Purpose of the Project
 
The OGZEB involves the design, construction and operation 
of a completely solar-powered building that achieves LEED-
NC platinum certifi cation.  A 1000 square foot building, the 
OGZEB will be partitioned so that 750 square feet will be 
a two-bedroom, graduate style fl at with the remaining 250 
square feet serving as offi ce space.  This arrangement will 
allow for the building to serve as an energy effi cient model 
for campus designers in student living and offi ce space. More 
specifi cally, though, the building will serve as a prototype for 
developing and implementing cutting edge, alternative energy 
technologies in both residential and commercial settings. 

Project Description

Since the sun is not a constant source of energy throughout the 
entire day, excess energy will need to be generated to provide 
energy storage that allows power to be continuously supplied 
to the house during non-daylight hours. The most common 
solution to this problem is the use of high effi ciency batteries 
for energy storage.  This approach has been, and continues 
to be, the de facto solution used by the teams in the Solar 

Decathlon.  However, high effi ciency batteries are extremely 
expensive and they have a limited lifetime. Alternatively, the 
OGZEB will use excess energy from photovoltaic (PV) panels, 
also known as solar panels, to produce hydrogen through 
the use of a highly effi cient water electrolysis device that is 
currently being developed at SESEC.  This hydrogen will be 
stored until it is required, at which time it will be fed to an 
innovative fuel cell, which is also being developed at SESEC.  
This project will not be the fi rst to use hydrogen as an energy 
storage medium, but it will be the fi rst to employ innovative 
hydrogen technologies that are not currently commercially 
available. 
 
The hydrogen will also be used to address the biggest 
consumers of energy in a building: space heating, cooling 
and the generation of hot water.  Through combustion in a 
furnace, the hydrogen will provide suffi cient heat for space 
heating and will also generate suffi cient heat to use advanced 
ammonia absorption technology for air-conditioning. The 
hot water will be generated through the use of an on-demand 
hot water heater that will be modifi ed to use hydrogen as its 
working gas.  The use of hydrogen to meet these needs is 
unique to this project.  Using an ammonia absorption cycle is 
also an original concept, especially considering that one does 
not exist for a building this small.

High effi ciency electronics and lighting, along with good 
insulation, can greatly reduce the energy needed to make the 
atmosphere in the building comfortable and enjoyable. The 
OGZEB will include low energy, spectrally selective windows, 
LED lighting, low air infi ltration and extensive use of passive 
solar heating.

Environmental consciousness is also considered during the 
design and construction of the OGZEB.  Every attempt 
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will be made to build the home with recyclable materials 
that are not detrimental to the environment during their 
creation and use.  In fact, the design and construction of the 
OGZEB will be guided by the LEED (Leadership in Energy 
and Environmental Design) Green Building Rating System, 
which has been developed by the United States Green Building 
Council (USGBC/www.usgbc.org).  The LEED system is 
based on well-founded scientifi c standards and emphasizes 
state-of-the-art strategies for sustainable site development, 
water savings, energy effi ciency, materials selection and indoor 
environmental quality.  There are four levels that companies 
can achieve from the LEED rating system:  Certifi ed, Silver, 
Gold and Platinum.  Platinum LEED-NC will be pursued 
for the OGZEB so that it can be the fi rst such building to 
exist in the southeastern U.S.  In fact, there are only nine 
platinum-certifi ed “new construction” buildings in the entire 
world, seven in the U.S. and two in India. 

The students and staff of SESEC, in close collaboration with 
local architects and engineers, will design the OGZEB so that 
it meets all of the above-mentioned goals, as well as any federal, 
state, local and university building codes.  The students and 
staff of SESEC will carry out the basic construction of the 
home, such as the framing and the plumbing.  Contracted 
professionals will perform the more advanced construction, 
such as the building wiring.  Construction on the OGZEB is 
anticipated to begin during the summer of 2006 with project 
completion expected during the spring of 2007.

Conclusion
 
The successful completion of the OGZEB will accomplish 
a number of goals.  First, it will provide SESEC with a 
test bed for the further development of alternative energy 
based technologies that can be implemented in residential 
and commercial applications.  Second, it will provide 
FSU, Tallahassee, and the State of Florida with a LEED-
NC platinum-certifi ed building, the fi rst of its kind in the 
southeastern U.S., that will demonstrate both graduate student 

housing and offi ce space without burdening the local utility 
system.  Due to its novelty, it is expected that the OGZEB 
will attract a number of people for tours and garner positive 
national attention.  Third, it will provide the students and 
staff of SESEC with the experience required to be competitive 
in the Solar Decathlon 2009, the proposals for which must 
be submitted during Fall 2007.  Lastly, and possibly most 
important, the OGZEB will expose the students at FSU 
and the citizens of Tallahassee to the benefi ts of sustainable, 
“green” building and engineering, as well as alternative energy 
sources.  This type of exposure is necessary to change public 
opinion and overcome some of the negative stereotypes that 
have been promulgated regarding these types of technologies. 

Description of the Solar Decathlon Competition

The long-range goal of this competition is to develop and 
demonstrate solar powered homes in which the whole house 
levelized energy cost is $0.10/kWh by 2015.  University 
teams must submit an extensive proposal to participate in the 
Decathlon, and only twenty teams are selected to compete. 
Each of the selected teams designs and builds a 500 – 800 
square foot modular home that must be powered entirely 
through solar energy.  For the competition, the home must be 
moved from its construction site to Washington, D.C., where 
it is scored based on ten specifi c tasks.  On average, the top 
ten houses from the Solar Decathlon 2005 competition cost 
$550 per square foot.  As mentioned above, the OGZEB will 
be at the upper size limit  (1000 square feet) with a lower 
projected cost ($375 a square foot). This signifi cant savings is 
the result of using cutting edge technology not found in any 
of the previous Solar Decathlon homes.
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Special Features of the OGZEB:

• Hydrogen Appliances – (Burn hydrogen rather than natural gas, cleaner)
o Water Heater
o Stove/Oven
o HVAC

• Rain Water Collection
o Store water for irrigation purposes
o Manage storm water run off

• High Effi ciency Water Use
o Low fl ow fi xtures
o Recycle grey water

• High Effi ciency Lighting
o LEDs

§ Reduce power consumed
§ Reduce heat emitted by lights

o Passive Solar Skylights
§ Harness sun light effi ciently
§ Our Design reduces heat transfer

o Reduce Light Pollution
§ Prevent light from escaping building and effecting the environment

• Completely Solar Powered
o Solar Cells provide electricity
o Collectors Concentrating Solar Provide

§ Hot water
§ Solar Heat Powered HVAC

• Hydrogen Production and Use
o New electrolyzer developed by SESEC
o New fuel cell developed by SESEC

• Construction Waste Management and Reuse
o Design the building based on available materials to reduce building waste
o Reuse when at all possible

• Regional Materials
o Utilize materials within a 500 mi radius of Tallahassee

• Rapidly Renewable Materials
o Use materials that take under 10 yrs to grow
o Easy to replace and less detrimental to the environment

• Data Collection
o Collected data

§ Inside conditions
§ Outdoor air used in house
§ Ventilation and emissions
§ Lighting effectiveness

• Platinum Certifi cation from the United States Green Building Council
o Highest Level of Certifi cation
o One of only 15 buildings with this level of certifi cation 
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Who is the USGBC?

Core Purpose

The U.S. Green Building Council’s core purpose is to 
transform the way buildings and communities are designed, 
built and operated, enabling an environmentally and socially 
responsible, healthy, and prosperous environment that 
improves the quality of life.

Who is the U.S. Green Building Council? 

The U.S. Green Building Council (USGBC) is the nation’s 
foremost coalition of leaders from every sector of the 
building industry working to promote buildings that are 
environmentally responsible, profi table and healthy places to 
live and work. Our more than 6,000 member organizations 
work together to develop a variety of programs and services, 
and forge strategic alliances with key industry and research 
organizations and federal, state and local government 
agencies. Our collective power is leading the transformation 
of the building industry and market to sustainability. Council 
programs are Committee-Based, Member-Driven, and 
Consensus-Focused. Click on the links below to learn more 
about:

• The LEED® Green Building Rating System™
• The annual Greenbuild International Conference and Expo 
• Educational offerings, including LEED workshops and the 
LEED Professional Accreditation program 
• Tools for federal, state and local government agencies 
• Green building research and publications 
• Local and regional advocacy and education

What is the LEED Certification?

The LEED (Leadership in Energy and Environmental 
Design) Green Building Rating System® is a voluntary, 
consensus-based national standard for developing high-
performance, sustainable buildings. USGBC’s members, 
representing every sector of the building industry, developed 
and continue to refi ne LEED.  LEED standards include:
• LEED-NC: New commercial construction and major 
renovation projects 
• LEED-EB: Existing building operations 
• LEED-CI: Commercial interiors projects 
• LEED-CS: Core and shell projects 
• LEED-H: Homes 
• LEED-ND: Neighborhood development 
• LEED Application Guides: Retail (currently in pilot), 
Multiple Buildings/Campuses, Schools, Healthcare, 
Laboratories, Lodging
Product Manufacturers and Service Providers: Learn how 
you can get involved with USGBC and LEED.

LEED was created to:

• defi ne "green building" by establishing a common standard 
of measurement 
• promote integrated, whole-building design practices 
• recognize environmental leadership in the building industry 
• stimulate green competition 
• raise consumer awareness of green building benefi ts 
• transform the building market 
LEED provides a complete framework for assessing building 
performance and meeting sustainability goals. Based on 
well-founded scientifi c standards, LEED emphasizes state 
of the art strategies for sustainable site development, water 
savings, energy effi ciency, materials selection and indoor 
environmental quality. LEED recognizes achievements 
and promotes expertise in green building through a 
comprehensive system offering project certifi cation, 
professional accreditation, training and practical resources. 
Click below to view the LEED Foundations documents: 
• LEED Committee Charters - describes the purpose 
and scope of each LEED Committee 
• LEED Foundations Policy Manual - describes USGBC 
policy for consensus based development of the LEED family 
of products 
• LEED Product Development Handbook - describes the 
operating procedures for management and administration of 
LEED Products 
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Supporting the 
Sustainable Design Project

How to make a donation:

Make Checks Payable to:
Florida State University Foundation
For: Sustainable Design Project

Mail To: John Gehrm
 FSU Foundation
 2010 Levy Avenue
 Building B, Suite 300
 Tallahassee, FL 32306-2739

Phone: 850-410-6600
Email: jgehrm@foundation.fsu.edu

Benefi ts of Donation:

• Tax Write-off / Deduction

• Exposure in Press Release

• Credit at the Site of the House

• Membership in the “Friends of Sustainable Design”

• Exposure on the Website

• Invitation to Special Events
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