Florida Energy Systems Consortium
Annual Report
To the
Office of the Governor
Office of the President of the Senate
Office of the Speaker of the House of Representatives
Department of Agriculture and Consumer Services
Florida Office of Energy
Pursuant to
Florida Statute 1004.648
Reporting Period: October 1, 2012 – September 30, 2013

1

Table of Contents
EXECUTIVE SUMMARY ............................................................................................................................................ 3
ACCOUNTABILITY MEASURES .............................................................................................................................. 8
RESEARCH THRUST AREAS .................................................................................................................................... 9
RESEARCH PROGRAM ............................................................................................................................................ 16
NEW PROGRAM DEVELOPMENT ........................................................................................................................ 18
INDUSTRIAL COLLABORATION AND TECHNOLOGY COMMERCIALIZATION .................................... 20
FESC PHASE II PROJECT REPORTS .................................................................................................................... 26
EDUCATION ................................................................................................................................................................ 28
OUTREACH ................................................................................................................................................................. 36
FLORIDA ENERGY SUMMIT .................................................................................................................................. 40
APPENDIX A – DESCRIPTION OF RESEARCH PROJECTS ............................................................................. 41
APPENDIX B – ACCOUNTABILITY MEASURES – DATA ................................................................................. 67
1.

COMPETITIVE GRANTS APPLIED BY ALL SUS FACULTY IN ENERGY AREA .................................................. 67

2.

COMPETITIVE GRANTS RECEIVED BY ALL SUS FACULTY IN ENERGY AREA .............................................. 68

3.

PUBLICATIONS BY FESC FACULTY ................................................................................................................ 84

4.

PRESENTATIONS BY FESC FACULTY............................................................................................................ 101

5.

INVENTION DISCLOSURES & PATENTS BY SUS FACULTY ........................................................................... 107

6.

TECHNOLOGIES LICENSED AND REVENUES RECEIVED BY SUS FACULTY ................................................. 119

7.

COLLABORATIONS WITH OTHER POSTSECONDARY INSTITUTIONS BY SUSFACULTY ............................... 120

8.

COLLABORATIONS WITH PRIVATE INDUSTRY - SUS FACULTY ................................................................... 124

9.

STUDENTS AND POST-DOCS SUPPORTED BY FESC FACULTY ..................................................................... 127

10.

STUDENTS GRADUATED – FESC FACULTY .................................................................................................. 129

11.

BUSINESS START-UPS IN FLORIDA FOR ALL SUS FACULTY ........................................................................ 131

Description of Florida University Spin-Off Companies ...................................................................................... 133
APPENDIX C – FUNDING OPPORTUNITIES SENT TO FESC FACULTY .................................................... 138
APPENDIX D – IP CATALOG BY UNIVERSITY ................................................................................................ 143
APPENDIX E – FESC USER FACILITIES ............................................................................................................ 148

2

EXECUTIVE SUMMARY
Overview: The Florida Energy Systems Consortium continues to leverage State funding in energy research,
technology transfer, education, and outreach activities. The FESC office facilitates submission of
competitive proposals in a variety of ways - by disseminating solicitations, identifying research leaders and
building teams to compete in these solicitations, communicating with industry partners, national labs and
other non-SUS universities, and assisting with cost share development, budgets, and boiler plate proposal
text. The SUS energy faculty submitted 340 proposals requesting $111,611,306 during the twelve-month
period October 1, 2012 thru September 30, 2013. The SUS energy faculty received 257 research and
education awards totaling $66,523,541 1. Significant examples include:
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•

FESC-funded faculty Dr. Sabine Grunwald and Dr. Tim Martin of the Center of the Terrestrial
Carbon Information System at the University of Florida (UF) (http://terraC.ifas.ufl.edu) developed
a program that synthesizes terrestrial carbon and environmental data into an online database
structure that facilitates data sharing and analysis. This project helped to leverage a $20 million
NIFA-USDA funded project (PINEMAP: “Integrating Research, Education and Extension for
Enhancing Southern Pine Climate Change”) that has adopted TerraC as the centralized data
infrastructure for the project.

•

Recent $3.7M US Department of Energy funding to the University of Central Florida (UCF) to
establish the FEEDER (Foundations for Engineering Education for Distributed Energy Resources)
Consortium. The FEEDER Consortium consists of seven universities (including UF) in the
Southeast United States, eight utility companies, five supporting industry partners, two national
labs, and a research center. This consortium is upgrading the existing power systems engineering
workforce by improving power systems engineering programs at participating universities and
developing a pipeline of new power systems engineers and engineering faculty. Through the efforts
of this Consortium, a new group of engineers will enter the workforce capable of re-engineering the
existing electrical grid infrastructure to include a highly sophisticated communications platform.

•

Dr. Klausner and co-workers at UF leveraged FESC seed funding to receive major federal research
funding (over $3M) from the US Department of Energy. Based on the technology developed,
Professor Klausner formed a company, Solar Fuel Corporation. As a result of his national visibility
and technical leadership in the energy area, Professor Klausner has been asked to serve on a
temporary (2012-2014) assignment as a US Department of Energy Program Director at the
Advanced Research Projects Agency-Energy (ARPA-E).

•

UCF's Florida Solar Energy Center received $9M funding to establish the Electric Vehicle
Transportation Center that will help transportation planners prepare our nation’s highways for the
influx of plug-in electric vehicles (PEV), while developing “smart grid” applications that will
strengthen the ability of our electric system to accommodate the power demands of electric
vehicles. As interest in electric vehicles continues to keep the automotive industry charged, the
nation is strategizing how to best integrate plug-in vehicles with its electrical grid and highways.
Now, with funding from the U.S. Department of Transportation for the creation of the first
transportation center with a focus on electric vehicles, UCF will help chart that course in Florida.

The proposal and award data were collected through databases at each university, published news releases, and
faculty input. Note a specific proposal may be submitted in one FESC calendar year and funded in a later year. The
database information was reviewed carefully and proposals and awards only related to energy research were included.
The SUS energy faculty were identified by each institution as those with energy related research. The FESC-funded
faculty are those that received FESC funding for research investment.
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FESC technology transfer program includes business plan/market research development (Phase I) and
industry matched funding of early stage development (Phase II). During this reporting period, thirty three
(33) technologies were licensed to industry and $49,086 licensing revenue was collected. Twenty six
(26) companies have been formed over the last three years based on university developed technologies.
The company list with the area of technology is given at the “Business Start-Ups” section of this report
(Appendix B). FESC is one of the partners of the FL CAN grant funded by the Economic Development
Administration ($1.3M for 2 years). FL CAN links Florida-based universities, incubation networks,
investors and industry resources together to create a network of Proof of Concept centers to accelerate the
creation and commercialization of research into new technology companies or to license into existing firms.
FL CAN team has been collaborating with US DOE under MegaWatt Ventures program and this program
will include all the Southeastern states in its next phase under the “Innovation Concourse of the Southeast”
program. FESC will be an active partner to support this effort.
FESC signed an MOU with BioFuelNet (BFN) Canada to
collaborate in the development of cellulosic ethanol technologies
and advanced biofuels for economic development. The partnership
brings together experts from Canada, the US and India, to develop
advanced biofuels. BioFuelNet Canada was launched in 2012 as
part of the Federal Networks of Centres of Excellence program,
and is funded over 5 years for C$25M. BioFuelNet already has 35
industry partners signed up, as well as strong involvement from
government at both federal and provincial levels. The ultimate goal
of the partnership is to accelerate research, development, and commercialization of advanced biofuels.
FESC continues to contribute to energy education and outreach programs. The Consortium’s outreach team
initiated Sustainable FloridianSM Program with ARRA funding. The program has been offered in Leon,
Marion, Pinellas Osceola, and Sarasota Counties. Counties planning to offer the program individually or in
conjunction with neighboring counties, beginning in 2014, include: Brevard, Flagler, Monroe, Seminole,
and Volusia. Miami-Dade and Orange Counties are also considering offering the program in 2014. The
FESC summit was again combined with the Florida Energy Summit this year. FESC organized the poster
session and FESC faculty presented at the summit. The FESC website continues to be an important
communication tool for the FESC program. It is updated regularly to remain current and to better serve
FESC stakeholders. FESC prepares and distributes bi-monthly electronic newsletters by email to over 800
subscribers.
Research Highlights: The majority of the initial FESC funding was dedicated to seeding energy research at
five of the FESC universities with over 80 projects. There were 24 active projects during the reporting
period. Fourteen projects were completed in May 2013, and the final reports were given in the FESC May
2013 report (http://www.floridaenergy.ufl.edu/?page_id=24). Five (5) more projects were completed during
this reporting period. There are 5 active FESC-funded projects remaining. Detailed final reports for all the
completed projects and progress reports for continuing projects are compiled in a separate document
(“Project Progress Reports”) and provided as an attachment to this report. A brief description of each
completed and continuing research project is provided in Appendix A of this report. The projects are also
posted at the FESC website http://www.floridaenergy.ufl.edu/.
Per Commissioner Putnam’s request, FESC Steering Committee members worked with FESC faculty to
redefine the FESC research program goals. The new research program has six focus areas. A description of
each research focus area is given on p. 9. These new goals are currently being considered for additional
funding by the State.
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During this reporting period, FESC distributed and posted over 90 announcements of funding opportunities
with the goal of generating competitive SUS-based proposals and thus leveraging state funds. Appendix C
contains the list of announcements. Several examples are listed in the “New Program Development”
section of this report. Importantly, the FESC office, as well as FESC faculty, have reached out to more than
80 industry partners for collaborative proposals. Some examples of this are given in the Industrial
Collaboration section of this report (p. 20).
Technology Commercialization and Industrial Collaboration: The consortium connects Florida’s energy
industry to statewide faculty members in order to meet the energy industry’s technical needs and facilitates
the commercialization of university energy-related technology. FESC is currently in communication with
over 280 companies to provide technical assistance, to write collaborative proposals, or to assist Florida
industry with university user facilities and patent catalogs. FESC office also works closely with technology
transfer and economic development offices in Florida to attract industry to the state of Florida.
The results of FESC funded research generated both additional external funded research as well as
innovations leading to commercialization. The FESC technology transfer program includes business
plan/market research development (Phase I) and industry-matched funding of early stage development
(Phase II). To date, FESC has funded 5 Phase II projects of which four were completed during the previous
reporting periods. The completed projects are the UCF-Harris Corp. joint wave energy project, UFnRadiance LLC joint fuel cell project, FSU-Hunter Hunter Harp Holdings joint solar concentrator project,
and UF-Planar Energy Devices joint Li-Ion battery project. The last active Phase II project, Polymer Solar
Cells (Dr. Franky So, UF) with Sestar Technologies is now complete. The project report is provided in the
“FESC Phase II Project Reports” section of this report.
Thirty three technologies were licensed to industry, and $49,086 in licensing revenue was collected during
this reporting period. New companies are being formed by using the university-developed technologies.
Twenty six (26) companies have been formed over the last three years. The company list along with the
technology area is provided at the “Business Start-Ups” section of this report (Appendix B).
FESC is one of the partners of the FL CAN grant funded by the Economic Development Administration
($1.3M for 2 years). FL CAN links Florida-based universities, incubation networks, investors and industry
resources together to create a network of Proof of Concept centers to accelerate the creation and
commercialization of innovative clean technology research into new technology companies or to license
into existing firms. FESC is uniquely positioned to identify clean technology research with high
commercial potential and to facilitate relationships between Florida universities, entrepreneurs and
licensees. The FESC administration office continues to catalog new energy and clean technology-related
intellectual property developed at Florida universities and at the NASA Kennedy Space center. The IP
catalog lists over 380 IP opportunities in the energy and cleantech areas (Appendix D). FESC works with
the Technology Transfer directors at each University, the FL CAN Market Research team, and the mentor
networks to assist with technology commercialization. To facilitate the accessibility of a network of
university laboratories that are dedicated to energy and clean technology development, the FESC
administration office has developed a catalog of user and lab facilities within the Florida State University
System, FIT, and the NASA Kennedy Space Center. The Lab Catalog provides 50 FESC university user
facilities, and it is given in Appendix E. Entrepreneurs, students, scientists and established companies
interested in developing commercial products based on Florida-based research have access to these user
facilities.
FESC is continuing to promote and forge collaborations among energy experts across Florida’s universities,
Florida industry, and other Florida state entities to expand the comprehensive FESC network.
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Exploring Florida’s Ocean Energy Resource:
The Southeast National Marine Renewable Energy Center (SNMREC) is developing an open-ocean energy
laboratory and test capability to advance research on marine and hydrokinetic (MHK) ocean current energy
and thermal potential energy. Initially, the capability will be limited to scaled devices (⅛ – ¼ scale, or up to
7 meter diameter rotors or 100kW instantaneous maximum power production). The SNMREC facility will
provide a centralized, standardized approach to testing for current energy conversion prototypes. In
addition, the facility will serve as an observational platform from which critical environmental
measurements can be obtained. SNMREC submitted the first lease application in the nation to the U.S.
Department of the Interior’s Bureau of Ocean Energy Management (BOEM) to deploy equipment related to
marine hydrokinetic energy conversion on the outer continental shelf (OCS). The initial phase of a
standalone testing and evaluation infrastructure without transmission of power to shore required an
Environmental Assessment (EA) which was conducted by BOEM. BOEM released the Final
Environmental Assessment (EA) with a Finding of No Significant Impact (FONSI) in August 2013. As
required by law, the Florida Department of Environmental Protection, as the state’s lead Coastal Zone
Management Act agency, also conducted a consistency determination review of the BOEM EA and FONSI
and concluded that the SNMREC activities complied with the Florida Coastal Management Program. It is
anticipated that a lease will be granted to Florida Atlantic University’s SNMREC in early 2014 that will
allow SNMREC to deploy in the Atlantic Ocean shortly thereafter.
Education and Outreach:
FESC education program has three focus areas, community college programming at the Associate of
Science and certificate level run by FLATE, nuclear energy education, and a Masters degree in
sustainable energy. Progress highlights are given below.
Florida Advanced Technological Education (FLATE): Since October 1, 2012 FLATE has achieved
several milestones. Together with the National Science Foundation-funded Energy Systems Technology
Technicians (EST²) project team, FLATE has developed a new Industrial Energy Efficiency (IEET)
specialization for the Engineering Technology (ET) Degree and associated College Credit Certificate, in
addition to the existing Alternative Energy Specialization. The IEET program framework has been
approved by the FL Department of Education and colleges will be able to implement it in the 2014-2015
academic year. FLATE coordinated a second highly successful energy workshop (the last one was held in
September 2011 in Gainesville) for high school and college educators, as well as industry partners, hosted
by the Florida Solar Energy Center (FSEC) in Cocoa, FL on January 25, 2013. FLATE’s Third Annual
Summer Energy Camp was a huge success with the highest attendance ever and feedback from both
teachers and students overwhelmingly positive! Thirty 7th and 8th grade students were treated to four days
of exciting, hands-on activities centered on capturing and keeping their interest in STEM (Science,
Technology, Engineering and Math) subjects – specifically renewable energy. In addition, FLATE regularly
updates / presents information about energy curriculum and training issues at the statewide Florida
Engineering Technology Forum that meets twice per year at various colleges across the state. Many of
these schools are looking to add “energy” curriculum and/or programs and are requesting guidance on what
industry is asking for across the state and what and how other colleges are implementing credit programs.
The goal of these activities is to keep colleges working together and sharing curriculum rather than develop
independent programs not properly aligned to statewide frameworks.
University of Florida Nuclear Training Reactor (UFTR) Digital Control System Upgrade: The UFTR
is implementing the first ever fully digital control and safety system at a nuclear reactor in the United
States. Once modified, the facility will provide training and education for the future workforce as well as a
demonstration platform in the area of advanced digital I&C for nuclear reactors. This effort ushers in a new
focus on advanced digital I&C research, development, and testing, and greatly augments the existing
Nuclear Engineering Program at UF. The upgrade process is on schedule.
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Master Degree and Certificate program: FESC issued a call for proposals to develop new Masters-level
courses. These courses will also be available on-line.
FESC Outreach Team: The outreach team spent all their FESC funding and met their contract goals. The
team has initiated the Sustainable FloridianSM Program with ARRA funding and they would like to continue
with this program with new FESC funding. Their Sustainable FloridianSM program report is given on p. 26.
Outreach at FSU: Dr. William S. Oates, FESC’s new Steering Committee member at FSU, coordinates an
outreach program at the Challenger Learning Center in Tallahassee, FL for kids K-12 and their parents to
learn about energy and materials. This has included hands on tutorials on “smart materials” for use in
sensors, actuators, and energy harvesters of engineering systems and structures. Collaborations with other
FSU faculty (Anant Paravastu and Daniel Halllinan, Chemical Engineering) have included discussion on
self-healing materials and battery technologies.
FESC Website and e-Newsletter: The FESC website continues to be an important communication tool for
our program. It is updated regularly to remain current and to better serve our users. Based on a Google
Analytics report, the FESC web site was viewed by 17,506 Google visitors (13,495 or 77.1% new visitors)
during the period of September 30, 2012-October 1, 2013. The viewers visited 45,402 pages. Viewers were
from over 130 countries, including those in North and South America, Europe, Asia, Australia, and Africa.
FESC prepares and distributes bi-monthly electronic newsletters by email to over 800 subscribers.
Florida Energy Summit: This year, the FESC summit was
again combined with the Florida Energy Summit that was held
at the Rosen Shingle Creek in Orlando, FL on October 14-15,
2013. Dr. Jennifer Curtis, FESC Interim Director, and FESC
faculty gave presentations at the “Energy: Myths and Realities”
session. In addition, FESC faculty and students presented 20
posters.
FESC universities shared a booth and presented Fact Sheets
prepared by FESC outreach office, FESC user facilities, and
new technologies developed at FESC universities.

In summary, the Florida Energy Systems Consortium has made significant progress in its research,
education, industrial collaboration, and technology commercialization agenda. FESC faculty members
statewide are successfully collaborating in research and proposal development. FESC education programs
are being readied for Florida’s clean energy workforce, and our industry partners are actively participating
in technology transfer and commercialization of FESC-developed technologies.
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ACCOUNTABILITY MEASURES
The accountability measures are summarized in Table 1. The supported data is provided in Appendix C.
Table 1: Accountability Measures
FLORIDA ENERGY SYSTEMS CONSORTIUM
October 1, 2012 – September 30, 2013
Research Effectiveness (FESC and Associated Research)
Competitive Contracts and Grants Submitted (SUS energy faculty) 2

# of Applications: 340
Requested Funding: $111,611,306

Competitive Contracts and Grants Received (SUS energy faculty)2

# of Awards: 257
Award Amount: $66,523,541

Publications in Refereed Journals and Other (FESC funded faculty)

Total: >226

Professional Presentations (FESC funded faculty)

Total: > 108

Invention Disclosures Submitted and/or Patents Received (SUS)
Technologies Licensed and Revenues Received
Collaboration Effectiveness (FESC and Associated Research)
Collaborations with Other Postsecondary Institutions (FESC funded
faculty)
Collaborations (or Potential Collaborations) with Private Industry
(FESC funded faculty)
Students Supported with Consortium Funds (FESC funded faculty)

Students Graduated (FESC faculty)

Economic Development Effectiveness (FESC and Associated Research)
Business Start-Ups in Florida (During Oct. 1, 2008 to Sep 30, 2013
Period)

2

164
Technologies Licensed: 33
Revenues Received: $49,086

Total: 96
Total: >37
Total: 60
Master: 11
PhD: 47
Post-docs: 2
Total: 57
Undergraduate: 23
Master: 8
PhD: 22
26

The proposal and award data were collected through databases at each university, published news releases, and
faculty input. The database information was reviewed carefully and proposals and awards only related to energy
research were included. The SUS energy faculty were identified by each institution as those with energy related
research. The FESC-funded faculty are those that received FESC funding for research investment.
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RESEARCH THRUST AREAS
Per Commissioner Putnam’s request, FESC steering Committee members worked with FESC faculty and
redefined the FESC research program goals. The new program has six focus areas. The details of the
program are given below.
Six Focus Areas Towards Florida’s Energy Leadership
The State of Florida is uniquely positioned to be technology leaders in the following five focus areas. In
fact, aside from the sectors of utility companies and marine energy, four of the focus areas of proposed
emphases by Florida Energy Systems Consortium (FESC) align with the current critical mass of industrial
companies already located in the State of Florida. Complementary research is needed as outlined below.
Developing Florida’s Biomass Advantage for Renewable Fuels
FESC member universities are internationally recognized leaders in
biomass energy research. Florida ranks first in the country in annual
generation of cellulosic biomass with almost 10% of the US total. In
Florida several biomass species are produced in large volumes,
primarily sugar cane bagasse in South Florida, citrus peel in Central
Florida, and woody biomass in North Florida. Moreover, the State has
all the key assets for algae technologies: year-round warm weather and
sunlight, long shore line, under-utilized land (decommissioned
phosphate mines and aquaculture operations), CO 2 from Florida
industries (utility, cement, mining, landfills), and wastewater from industrial and municipal treatment
facilities. Harnessing cellulosic biomass and algae for conversion to liquid transportation fuels (and other
value-added products) is a huge economic opportunity, as over 135 billion gallons of gasoline (worth over
$400 billion) and 60 billion gallons of aviation, military, and diesel fuels (worth over $200 billion) are
consumed annually just in the United States. Florida’s location and resources position it to be a leader in
the development and commercialization of biomass-to-fuel technologies in partnership with the private
sector. Such a leadership will bring investment, jobs, and tax revenue to the State and will diversify
Florida’s economy, while making it more sustainable. We propose four (4) key focus areas:
1. Feedstock Development and Deployment: With our expertise in genetics and management, we will
develop energy-rich crops to supplement agricultural residues as sources of cellulosic biomass. Using
breeding and molecular genetics we will develop high energy-yielding cultivars with improved
biosafety and by employing management science we will devise growing systems for Florida annual
and perennial grasses, oil- and sugar-rich plants, and woody and aquatic energy crops. In parallel, we
will develop economic models to estimate costs and identify opportunities for farmers and investors.
2. Cellulosic Biomass Technologies: Using our expertise in applied biomass research we will develop
scalable and cost-effective processes to produce fuels, chemicals, and power from cellulosic biomass.
In the biochemical approach we will study pretreatment and enzymatic hydrolysis to convert biomass to
sugars for microbial fermentation to biofuels and hydrocarbons. In the thermochemical approach
gasification and catalytic conversion or pyrolysis will convert biomass to drop-in liquid hydrocarbons,
power, and co-products such as fertilizers. The technical data will be fed to economic models to
calculate capital and operating costs and required key resources (energy, water, raw materials, and
land).
3. Algae Technologies: Based on our expertise in algae research we will develop modular and costeffective algae cultivation systems. Algal biomass production will be based on the use of industrial flue9

gas CO 2 and wastewater, followed by cell harvesting and lipid or polysaccharide extraction for
conversion to biocrude oil or alcohols, respectively. These will be upgraded to jet and military fuels at
existing US oil refineries. At the same time we will optimize co-product generation, such as fish food,
animal feed, and methane from algal biomass to improve process economics.
4. Anaerobic Digestion Technologies: Based on our expertise in anaerobic digestion research, we will
develop cost-effective integrated anaerobic digestion systems to produce bioenergy (methane) and
biofertilizer from organic Florida feedstocks, including purpose-grown energy crops, algal press cake,
crop residues, food waste, and other organic materials. In partnership with Florida farmers, food
processors, and grocers we will optimize the anaerobic digestion of these materials for production of
methane-rich biogas that is readily converted to electricity or used in natural gas systems.
State of Florida Opportunities for High Impact Solar Energy Research
Solar energy is a ubiquitous clean energy resource, and great
progress has been made in recent years to develop advanced
technologies to harness its potential to enable power production
for the grid, domestic power production and heating, thermal
desalination, clean fuel production, industrial process heat, and
solar cooling, among others. The State of Florida has substantial
solar energy resources and a strong incentive to take on the
national grand challenge economical solar energy conversion
through sustained research and development of the next
generation solar energy technologies so that a robust solar energy
industry is grown from within. Because solar energy is an
intermittent energy source it is essential that solar energy collection be coupled with energy storage
technologies to be economically impactful. Numerous storage solutions are being pursued, including
thermal, thermochemical, and electrochemical. FESC is prepared to lead a rigorous and transformational
research effort to develop the next generation solar energy technologies that will reach levelized cost parity
with fossil energy power production. The following are some of the areas to focus:
1. Photovoltaics: A. Florida researchers have been the global leaders in the development of thin film
photovoltaic cells including CdTe and CIGS. However, some of the materials are rare. Replacement of
these materials with earth abundant materials and development of large area cells would help establish
new PV manufacturing industry in the State and increase job growth. B. Developing highly integrated
and smart power electronics to convert solar energy and connect to the grid is very important to
developing highly reliable grid-tie PV system. C. In addition smart electronic approaches and new
materials and processing can be used to improve the performance of the PV panels by controlling their
temperature and keeping the surface dust free. D. Transformative concepts in the development of
efficient and cost effective supercapacitors for smart grid operation of PV.
2. Automatic Permitting, Automatic Utility Interconnection and Autonomous Operation of PV
Systems: Residential rooftops offer the largest real estate for installing PVs. Widespread adoption of
residential PV must address various potential costs, including permitting and auditing of PV systems,
the cost of connection/disconnection to the grid, and the cost of volatility of solar radiation. Applied
research of system integration and operation is needed in the areas of permitting automation,
interconnectivity, communications, voltage control and stability, energy and data management, and
advanced control of demand response.
3. Concentrated Solar Power (CSP): In order for CSP to reach grid parity the thermal power conversion
efficiencies must increase and the costs must decrease and high temperature thermal storage
technologies should be employed to increase the power plant utilization factor, especially to enable the
sale of power to the grid during peak hours. The research needed includes: a) Development of novel
10

thermodynamic cycles for power production which might include but are not limited to supercritical
steam, supercritical CO2, Ericsson, or Brayton combined cycles; b) High temperature thermal energy
storage; high efficiency mechanical storage, and combined thermal/photovoltaic power production.
4. Solar Fuels: Gaseous and liquid fuels can be produced using solar energy by converting water and CO 2
to syngas which can be used directly or converted to liquid fuels such as jet fuel using Fischer Tropsch
synthesis. Various approaches to liquid fuel production are available, including PV-Electrolysis,
Thermochemical, and Photosynthesis. There is great interest to develop some of these technologies with
the potential to start a new type of industry in Florida and lead to job growth.
5. Heating, Cooling and Clean Water: a) Another transformative application for solar energy within the
State of Florida includes thermally driven refrigeration and cooling. Highly absorbing and desiccant
materials such as zeolites and metal hydrides may pave the way for innovative new thermal
refrigeration and cooling systems that can operate using solar energy. Other desiccant materials such as
Lithium Chloride give us an opportunity to design Desiccant/vapor compression hybrid cooling systems
with high potential COP. B) Solar Desalination can play a very important role in providing abundant
clean drinking water for Florida. Technologies may include but are not limited to
humidification/dehumidification, thermodynamic cogeneration of power and water, and reverse
osmosis operated by solar power. C) Solar photocatalytic technologies for clean water have improved a
lot and can become commercial. However, additional research to extend the wavelength range to utilize
the visible light would increase the effective use of sunlight and reduce costs. D) Solar heating,
cooling and desalination technologies should include thermal energy storage to allow their utilization
when sunlight is not available.
Enhancing Energy Efficiency and Conservation
Energy efficiency and conservation offer the greatest potential to
reduce Florida’s energy consumption. Buildings use more energy
than any other sector of the economy, including transportation and
industry. Therefore, the focus of this thrust area is on improving
resource efficiency in the built environment: including existing and
newly constructed residential and commercial buildings both at the
scale of individual structures and communities. Because of Florida’s
hot/humid climate, much of the building sciences research conducted
nationally doesn’t apply well in our state. Building performance
research is needed to evaluate and support implementation of specific
efficiency practices in Florida. Key research opportunities include development of novel energy efficiency
retrofit technologies and analysis of end-use energy consumption data in collaboration with utilities. The
following are some of the areas to focus:
1. Energy Efficient Building Technologies for Residential and Commercial Buildings: Buildings
account for ~84% of total electric power use in the state. A 35% reduction in building energy use can be
achieved by improved efficiency, saving Florida millions of kWhr/yr. Further reduction can be
achieved by creating “zero energy homes” using only on-site PV power, a stated goal of the U.S. DOE.
This offers the opportunity to develop marketable products that meet Florida’s energy and
environmental goals. New and emerging building energy efficiency systems require study with respect
to Florida’s unique hot/humid climate. Cost/benefit analysis of efficient buildings, building energy
efficiency expertise in our education system and our marketplace along with creative financial
instruments and business models are needed. Conservation can also benefit from the use of more
renewable energy sources. New technologies are needed to handle the intermittent nature of
renewables. Buildings are expected to play a key role since they form the largest electric demand. To
address this need, FESC will develop new technologies for high efficiency HVAC retrofits in both
commercial and residential buildings using advanced sensing and control, conduct field evaluations to
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document the cost/benefits of “beyond code” building energy efficiency programs; conduct testing of
building efficiency options; create building energy course work; construct and monitor zero energy
buildings; develop solutions to help absorb intermittency of renewable energy sources by using fastresponding management of building loads such as HVAC, including benefit/cost analysis and their
effect on the electric grid; and recruit advanced Florida builders and early adopter homeowners to
collaborate on zero energy building design and retrofit projects. As part of the Consortium, wellinstrumented testing structures and buildings will be established to evaluate the effectiveness of
integrated emerging technologies.
2. Analysis of Metered Energy Consumption Data to Increase Effectiveness of Florida Utilities’
Demand Side Management (DSM) Programs: Florida utilities have made substantial investments in
energy conservation and efficiency programs. Expectations of savings, or deemed savings, are typically
used to estimate program cost effectiveness and make decisions about DSM portfolios, types of
programs, and specific energy conservation measures. Although metered consumption data are readily
available, utilities seldom conduct follow-up evaluations of savings. Systematic measurement and
verification (M&V) is needed to accurately determine whether utility DSM programs are actually
achieving their energy and demand savings goals. FESC proposes to evaluate end-use energy
consumption data from Florida municipal utilities merged with property appraiser and DSM program
data for the following research and analysis tasks: measure energy savings of high-efficiency HVAC
DSM participants; establish marginal energy savings values across equipment efficiency levels (SEER14 to SEER-18 vs. SEER-13); compare measured to modeled/deemed savings estimates; calculate the
individual and average cost effectiveness of high-efficiency HVAC retrofits; identify poor performers
among installed HVAC systems from data, and flag for maintenance and/or re-commissioning; and
provide results to partnering municipal utilities for targeting of future DSM programs to the customers
likely to achieve the greatest savings.
Smart Grid and Energy Storage
According to a reliable 2008 study by the Political Economy Research
Institute, an investment of $8 Billion in Florida’s electric infrastructure would
result in 123,756 persistent Florida jobs. In 2011, Florida consumed over 230
terawatt-hours of electricity, or the equivalent of about $25 billion in retail
sales.
It was second in the nation in electric energy consumption behind
Texas. These recommended investments and this staggering level of load are
a unique Florida opportunity, an opportunity that is often referred to as smart
grid investments or grid modernization. The investments will provide better
jobs, reliability, flexibility, information and automation – all of which are
essential to growing Florida’s economy.
Florida Power and Light’s (FPL’s) smart grid expansion is costing over $800
million. FPL has achieved real economic, safety, and reliability benefits from
a fully wired and operational smart grid. FPL has shown that when done correctly, a smart grid is able to
automatically sense and gather important data about both consumer and supplier habits, allowing operators
and computers to better tweak systems before any major problems arise. FPL installed 4.5 million smart
meters alongside more than 10,000 sensors all over the grid. To date, over four hundred malfunctioning
transformers have been sensed before they caused a power outage, probably saving Florida small and large
business tens of millions, if not over a hundred million dollars in lost revenue. Duke Energy, Gulf Power,
TECO, JEA and a host of municipal and cooperative utilities are just as engaged.
FESC universities actively collaborate with Florida utilities in high profile projects. The Gateway to Power
Consortium (G2P), led by FPL and Smart Energy Grid Associates, seeks to deliver workforce training for
electrical power sector personnel in areas most relevant to the next-generation electric power workforce.
The $3.6M US DOE funded SUNGRIN initiative is looking at the implications of a high penetration of
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solar energy on the Florida Grid. The FESC initiated Network of Energy Sustainable Communities (NESC)
provides information and venues to train the local government units on energy opportunities, increasing
their efficiency in capturing federal energy block grants. Florida’s $126 Million US DOE funded SunSmart
program has worked to increase the deployment of solar energy and energy storage systems in schools,
business and electric vehicles. The following are some of the areas to focus:
1. Floridian Economics, Policy Uncertainty and Consumer Behavior: We must know, in order of
magnitude, the energy economy investments that yield the greatest benefit to utilities, consumers,
energy security and energy independence.
2. Science and Technology to Support Florida’s Generation Capacity Growth, Transmission Grid
Expansion, Efficiency and Modernization: FESC must determine the right priority of investments
that need to be made in electric generation (in particular the mix of new nuclear, clean coal technologies
that pass new US EPA standards, natural gas, and alternative sources), as well as identify the
transmission upgrades that will lead to higher distribution availability (new and self-healing lines) and
efficiency.
3. Science and Technology to Support Florida’s Distribution Grids, Distributed Generation
Resources, Demand Side Management, and Premise Appliance integration in Efficiency
Programs: We must first educate a changed and enlightened consumer (conservation). Additionally,
automating efficiency and load management functions will allow Florida to do more with less
electricity, provide grid stabilizing ancillary service and lessen the need for expensive and dirty fast
ramping electric generation.
4. Resilient Grids by Using Science and Technologies of Cyber-Physical Systems: Advanced metering
implementation has meant unprecedented access to data through distributed sensors. To obtain access to
all of this data requires communication infrastructure, and to make use of this data requires a
combination of automated centralized and decentralized decision making (e.g. fault detection and
response). Advanced monitoring, detection, protection and controls must be developed and
implemented that reliably meet the needs of the grid. These technologies must be robust to hardware
failures and resilient to malicious attacks.
5. Electric Vehicles as a Solution to Florida’s Significant Energy Storage Problem: Much of the
promise of Smart Grid is based on a perception that it will lead to an increased penetration of renewable
energy. Unfortunately, this may never come to pass in Florida if man-made energy storage options do
not become available. Florida has almost no opportunities for natural energy storage at grid-scale.
Because EV are a significant leveraging factor, Florida may be the best state in the country to first
achieve a true economic electric vehicle based transportation economy.
Marine Energy – Power Generation By Using Marine Hydrokinetic (MHK) Resources
Covering more than 70% of Earth’s surface, the oceans collect and
store the sun’s vast energy quite effectively, which is available 24/7 in
various forms (tides, waves, ocean currents, gradients, etc.).
Surrounded by the ocean on three sides, and with the second longest
coastline of all U.S. states, Florida is uniquely positioned to harness
marine renewable energy resources. Several forms of marine
renewable energy that could soon be cost-competitive with fossil fuel
sources for utility-scale power generation have emerged in Florida –
ocean current energy, ocean thermal energy, and offshore wind. Each
still requires investment in technology development, environmental
research, and policy issues, but realization of commercial power
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generation from these sources will yield energy security, sustainability, and a more diverse renewables
portfolio for the state.
1. Ocean Current Energy: Ocean currents flow in complex patterns governed by the wind, by the
water’s salinity and temperature, by the shapes and highly variable depths of the ocean basins, and by
Earth’s rotation. Most ocean currents are driven by wind and by solar heating of surface waters near the
equator, while some currents result from density and salinity variations within the water column.
Converting these currents into usable electrical power requires equipment to transform flowing water
into mechanical energy and then to electricity (i.e., rotating turbines or linear “kites”). In particular, an
ocean current resource is primarily found offshore Southeast Florida, in the channel between Florida
and the Bahamas—the Florida Current portion of the Gulf Stream. The Southeast National Marine
Renewable Energy Center (SNMREC), designated by the U.S. Department of Energy, has been
assisting a growing ocean current energy sector to identify and reduce various barriers to commercial
implementation. Although still an emerging market, the ocean current energy sector promises not only
to be a unique opportunity for Florida to establish an international expertise and capability, but a
significant base-load power source for its residents and businesses in the coming decades.
2. Ocean Wave Energy: Electric generation from ocean wave energy could provide plentiful clean and
sustainable energy to Florida. Through collaboration with Harris Corporation, innovative concepts
including a wave buoy (for an array deployment in the sea) and an oscillating wave column (with a unidirectional impulse turbine for coastal deployment) have been developed, and laboratory prototypes
have been tested. The development of large-scale generation systems that can be robust to extreme
weather conditions is critical in the state of Florida.
3. Ocean Thermal Energy: The SNMREC is also investigating ocean thermal energy conversion
(OTEC) potential, the process by which the temperature difference between the ocean’s warm surface
and cold deep water is used to generate power. Long pipes pump abundant cold water to the sea surface
which, in conjunction with warm water, turns turbines that generate electricity, albeit with low
efficiency. Although typically only found in areas of the tropical oceans with greater than 1000 meter
depth (like the southern portions of the Gulf of Mexico), portions of the Southeast Florida coast exhibit
unique characteristics where required temperature differences are found in less than 300 meters depth.
This technology was demonstrated in Hawaii and other places around the world late in the 20th century,
but further developments are needed to achieve cost-competitive generation, especially further offshore
from coastlines. While large OEMs such as Lockheed Martin Corp. are proceeding with floating OTEC
technology development in other parts of the world, utility-scale power generated from this marine
renewable resource is most viable for the continental U.S. in Florida, but unique challenges (like high
current conditions) must be tackled before full implementation.
4. Offshore Wind: Wind power is the fastest growing source of renewable energy, with worldwide
production doubling every three years. Wind is converted to electricity using 50 to 100 tower-mounted
wind turbines, arranged as a wind farm. Offshore wind, considered to be a marine renewable energy
resource, is not affected by the roughness of the land surface (topography, vegetation, buildings) and so
presents an attractive potential. Large-scale offshore wind resource maps reveal potential for wind
power in Florida’s coastal waters. Offshore wind farms are usually built in relatively shallow water, and
Florida’s wide continental shelves present ample opportunities for their placement outside of coastal
view sheds. FESC scientists have found that the northwestern Gulf of Mexico has the potential to
generate several thousand megawatts of power for Floridians. The study will ultimately help determine
whether wind is a viable renewable energy resource for Florida and whether it is capable of supporting
a new industry and the jobs and revenue that could come with it.
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Nuclear Energy
Nuclear Energy is an essential contributor to Florida’s energy mix. The nuclear industry employs
approximately 25,000 Floridians. The construction of two new plants is projected in the next decade, with
addition of 2,000 megawatts of electricity generation and thousands of new jobs benefitting the state’s
economy.
Florida is a leader in nuclear research, education and training, as evidenced by University of Florida’s
nationally ranked nuclear engineering program, the state of the art University of Florida Training Reactor
and, a National Science Foundation funded a $3.2M regional center of excellence at Indian River State
College, and a $4M/yr Department of Energy funded Nuclear Environmental Research Center at Florida
International University Applied Research Center.
Development of new training methods, technologies and processes are needed to meet the challenges in
nuclear energy unique to Florida, such as:
1. Nuclear Workforce Development: To ensure growth and sustainability of Florida’s nuclear energy
industry, there is a need to enhance Florida’s nuclear careers. Training the next generation nuclear
workforce will provide the skillset needed to expand industry in the state of Florida and engagement at
all levels of education (including the graduation of new engineers, technicians and outreach to K-12).
Collaboration of Florida academic institutions and industrial partners is paramount to success.
2. Plant Modernization Technologies: As nuclear power plants age, analog safety technologies become
harder to maintain. Adoption of digital technologies in the nuclear sector has significantly lagged that of
other technological industries. Utilities have been slow to implement these systems due to regulatory
licensing uncertainty and a lack of internal expertise with new systems. As the previous generation of
the nuclear workforce retires, the pool of available expertise in analog technology declines.
Development in digital control technologies and plant modernization technologies are needed to ensure
the continued viability of existing installations.
3. Back-end Technologies: With plans for a spent fuel repository at Yucca Mountain set aside and no
national policy for addressing this issue, reactors store their fuel on-site and will continue to do so over
the next decades. To enable Florida’s leadership in back-end nuclear technologies, support is called for
applied research in new processes and technologies for the storage, characterization and disposition of
radioactive waste streams including methods to minimize waste, increase safety, and identify improved,
alternative methodologies to nuclear waste disposition and its long-term monitoring. Specific
challenges are present in the development of better technologies for assessing and assaying fuel stored
on site in pools and dry casks.
Technology transfer offices, incubators, and small business development centers at the Florida colleges and
universities will be leveraged to maximize the economic impact of these investments. A tie to
entrepreneurship and economic development entities will help mature small businesses into successful
companies. Making these investments will maintain and grow Florida’s nuclear energy footprint.
Investment in nuclear energy research and education will secure the workforce that sustains this growth,
fulfilling the requirements of large employers. The nuclear industry will become an economic driver that
will increase the number of small businesses, internal and external spinoffs, and entrepreneurship in Florida
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RESEARCH PROGRAM
The FESC research program included 82 FESC funded projects within the seven strategic thrusts. The
project descriptions are given in Appendix A of this report. Eight projects from FIU (not funded by FESC)
and 1 project from UWF (not funded by FESC) are also included. Some of the projects are collaborative
multi-university projects; however since funding was appropriated to each institution, only the lead
university information is given in the table. The majority of these projects have been completed. Table 1
below gives the list of the active and recently completed 10 projects. Detailed final reports for all the
completed projects and progress reports for continuing projects are compiled in a separate document
(“Project Progress Reports”) and provided as an attachment to this report. The projects are also posted at the
FESC website http://www.floridaenergy.ufl.edu/.
2011 Florida Statutes 377.703 “Additional functions of the Department of Agriculture and Consumer
Services” states that the department shall serve as the state clearinghouse for indexing and gathering all
information related to energy programs in state universities, in private universities, in federal, state, and
local government agencies, and in private industry and shall prepare and distribute such information in any
manner necessary to inform and advise the citizens of the state of such programs and activities. This shall
include developing and maintaining a current index and profile of all research activities, which shall be
identified by energy area and may include a summary of the project, the amount and sources of funding,
anticipated completion dates, or, in case of completed research, conclusions, recommendations, and
applicability to state government and private sector functions. Per energy office’s request, the list of energy
related projects within FESC universities were gathered, complied, sorted by energy topic, and posted at the
FESC web site under “FL University Research”: http://www.floridaenergy.ufl.edu/?page_id=9144.
Table 1: Active FESC Projects as of Oct 1, 2013
(Only lead university information is given)
Projects Summary
THRUST 2: Enhancing Energy Efficiency and Conservation
Title: Unifying Home Asset & Operations Ratings: Adaptive Management via Open Data & Participation
PI: Mark Hostetler, Co-PI: Hal S. Knowles, III - UF
Budget: $24,000
External Collaborators: Nick Taylor (Ph.D. Student, UF School of Natural Resources & Environment),
Jennison Kipp (Assistant In, UF Program for Resource Efficient Communities)
Status: Progress report is given in this reporting period
THRUST 4: Harnessing Florida’s Solar Resources
Solar Thermal
Title: Development of Novel Water Splitting Catalysts for the Production of Renewable Hydrogen
PI: Helena Hagelin-Weaver - UF
Budget: $ 100,000
Status: Final report is given in this reporting period
Title: Design, Construction and Operation of CSP Solar Thermal Power Plants in Florida
PI : Yogi Goswami, Co-PIs: Lee Stefanakos, Muhammad Rahman, Sunol Aydin, Robert Reddy - USF
Budget: $882,000
External Collaborators: Sopogy Inc. and Gulf Coast Green Energy.
Status: Progress report is given in this reporting period
Low Cost PV Manufacturing
Title: Development of Low Cost CIGS Thin Film Hot Carrier Solar Cells
PIs: Gijs Bosman, Co-PI: Tim Anderson - UF
Budget: $450,000
Status: Final report is given in this reporting period
Title: Solar Photovoltaic Manufacturing Facility to Enable a Significant Manufacturing Enterprise within
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the State and Provide Clean Renewable Energy
PI: Don Morel – USF, Co-PIs: Chris Ferekides, Lee Stefanakos - USF
Budget: $1.6M
External Collaborators: Mustang Solar, a Division of Mustang Vacuum Systems
Status: Final report is given in this reporting period
THRUST 5: Carbon Constrained Technologies for Electric Power in Florida
Title: Database Infrastructure for Integrative Carbon Science Research
PI: Sabine Grunwald. Co-PI: Tim Martin - UF
Budget: $199,440
Status: Final report is given in this reporting period
THRUST 6: Florida’s Ocean Energy Resources
Title: Southeast National Marine Renewable Energy Center
PI: Susan H. Skemp, Co-PIs: Howard P. Hanson, James VanZwieten - FAU
Budget: $8,750,000
Universities: UCF, FSU, ERAU, University of Miami, Oregon State University, University of Washington,
Pennsylvania State University, University of New Hampshire, University of Hawaii, University of
Edinburgh, Heriot-Watt University, Nova Southeastern University, Virginia Polytechnical Institute, Florida
Institute of Technology, Embry-Riddle Aeronautical University
External Collaborators: Numerous industry and State and federal government as well as FFRDCs, such
as National Renewable Energy Laboratory, Woods Hole Oceanographic Institution, U.S. Department of
Energy, U.S. Department of Interior (Bureau of Ocean Energy Management and Regulation and
Enforcement), U.S. Department of Commerce (National Oceanic and Atmospheric Administration), and
Florida Department of Environmental, Protection, to name a few.
Status: Progress report is given in this reporting period
Education and Outreach
Title: Florida Advanced Technological Education Center (FLATE)
PI: Marilyn Barger - UF
Budget: $300,000
External Collaborators: Brevard Community College; Tallahassee Community College; Daytona State
College; Central Florida Community College; Polk State College; Florida State College at Jacksonville;
Valencia Community College; School District Hillsborough County; Florida Department of Education –
Division of Adult and Career Education; West Side Technical School; WFI Banner Center for Energy;
Advanced Technology for Energy and Environment Center (ATEEC); University of West Florida, Dept of
Construction Technology; WFI Banner Center for Construction; WFI Banner Center for Alternative
Energy; USF College of Engineering; Madison Area Technical College ATE project for Alternative Energy
certifications; Milwaukee Area Technical College Energy Conservation and Advanced Manufacturing
Center (ECAM); Florida Energy Workforce Consortium (FEWC); TECO; Progress Energy; ISTEC (Ibero
Science and Technology Education Consortium).
Status: Progress report is given in this reporting period
Title: UFTR Digital Control System Upgrade for Education and Training of Engineers and Operators
PI: Kelly Jourdan
Budget: $45,000
External Collaborators: Several engineers from AREVA NP Inc & Siemens Corporation
Status: Progress report is given in this reporting period
FESC Phase 2 Technology Commercialization
Title: Development of high efficiency polymer solar cells
PI: Frank So – UF
Industry Partner: SestarTechnologies, LLC
Status: Final report is given in this reporting period
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NEW PROGRAM DEVELOPMENT
The new program development effort aims to facilitate the submission of multi-faculty, multi-SUS
university competitive proposals in response to solicitations for major research programs. By collecting the
best research expertise in the SUS, competitive funding requests to federal agencies, national and global
foundations, and industry can be made. Over 90 funding opportunities were distributed to the FESC faculty
during this period. The list of funding opportunities is given in Appendix C. The funding opportunities are
also posted at the FESC web site: http://www.floridaenergy.ufl.edu/?page_id=912. The FESC office
facilitates proposal development in a variety of ways beyond solicitation awareness, including identifying
leaders, communicating with external partners in industry, national labs and other non-SUS universities,
arranging telecons, and assisting with cost share development, budgets and boiler plates. FESC office
facilitated proposal team formation to respond to the funding opportunities based on the responses received
from the faculty, introduced faculty to industry members for collaboration, and provided support letters.
The notable proposals facilitated or supported by FESC during the reporting period include:
-

BAA-13-0004 - Environmental Security Technology Certification Program (ESTCP) - Installation
Energy Technology Demonstrations
13-C-AJFE : Center of Excellence for Alternative Jet Fuels and Environment
State Bio Energy Program - Research & Development Bioenergy Grant Program
DE-FOA-0000805: Concentrating Solar Power: Efficiently Leveraging Equilibrium Mechanisms
for Engineering New Thermochemical Storage (CSP: ELEMENTS)
DE-FOA-0000829: Better Buildings: Commercial Energy Efficiency Solutions
DE-FOA-0000856 - Grid Engineering for Accelerated Renewable Energy Deployment (GEARED)
DE-FOA-0000865: Solar Utility Networks: Replicable Innovations in Solar Energy (SUNRISE)
AGDF Natural gas
NSF 13-545 - Scalable Nanomanufacturing (SNM)
PD 14-7644 - Energy for Sustainability
Several SBIR / STTR proposals

The team members were introduced to industry or industry was introduced to faculty. Industry support
letters were collected from the industry partners when needed. FESC support letters were provided when
requested by the proposal team.
FESC funding was leveraged to establish new programs. Some of the examples are:
-

-

The PI’s of the Terrestrial Carbon Information System project Dr. Sabine Grunwald and Tim Center
at UF (http://terraC.ifas.ufl.edu) developed a program that synthesizes terrestrial carbon and
environmental data into an online database structure and facilitates data sharing and synthesis
analysis. This project helped to leverage a $20 million NIFA-USDA funded project (PINEMAP:
“Integrating Research, Education and Extension for Enhancing Southern Pine Climate Change”)
that has adopted TerraC as the centralized data infrastructure for the project.
Dr. Kelly Jordan, UF, received $800K funding on”BiI3 Gamma-Ray Spectrometers for Room
Temperature Nuclear Materials Safeguarding” in collaboration with other faculty.
Recent $3.7M US DOE funding to UCF to establish the FEEDER (Foundations for Engineering
Education for Distributed Energy Resources) Consortium. The FEEDER Consortium consists of
seven universities in the Southeast United States, eight utility companies, five supporting industry
partners, two national labs, and a research center. This consortium is upgrading the existing power
systems engineering workforce by improving power systems engineering programs at participating
universities and developing a pipeline of new power systems engineers and engineering faculty.
Through the efforts of this Consortium, a new group of engineers will enter the workforce capable
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of re-engineering the existing electrical grid infrastructure to include a highly sophisticated
communications platform
A total of 92 funding opportunities were distributed to FESC faculty members. Some of the funding
opportunities sent to faculty are given below as an example (see Appendix C for complete listing):
Title
Air Transportation Center of Excellence (COE)
for Alternative Jet Fuels and Environment
(AJF&E)

Agency

Funding

Federal Aviation
Administration

$40M

DE-FOA-0000805

US DOE

$20M

DE-FOA-0000811

US DOE

$20M

R&D BioEnergy

FDACS

$3.9M

Advanced Biomass Feedstock Logistics
Systems II

DE-FOA-0000836

US DOE

$5.7M

Grid Engineering for Accelerated Renewable
Energy Deployment (GEARED)

DE-FOA-0000856

US DOE

$12M

Diversity in Science and Technology Advances
National Clean Energy in Solar (DISTANCESolar)

DE-FOA-0000857

US DOE

$3M

Physics of Reliability: Evaluating Design
Insights for Component Technologies in Solar
(PREDICTS)

DE-FOA-0000861

US DOE

$5M

DE-FOA-0000957

US DOE

$10M

DE-FOA-0000969

US DOE

$30M

DE-FOA-0001002

US DOE

$10M

DE-FOA-0001003

US DOE

$2M

DE-FOA-0001010

US DOE

$100M

Concentrating Solar Power: Efficiently
Leveraging Equilibrium Mechanisms for
Engineering New Thermochemical Storage
(CSP: ELEMENTS)
Advancements in Algal Biomass Yield
State Bio Energy Program - Research &
Development Bioenergy Grant Program

SBIR/STTR FY 2013 Phase II Release 3
Small Business Innovation Research (SBIR)
Small Business Technology Transfer (STTR)
ARPA-E Open Innovative Development in
Energy-Related Applied Science (Open Ideas)
Exploratory Research for Extreme-Scale
Science
Energy Frontier Research Centers

Call #
13-C-AJFE

FY 2013 Environmental Studies Program Bureau of Ocean Energy Management (BOEM)

M13AS00003

Small Business Innovation Research Program
Phase I Solicitation FY-2014 (Release 2)
(SBIR)

NSF 13-599

NSF

$30M

Engineering Research Centers (ERC)
Partnerships in transformational research,
Education and Technology

NSF-PD 13-560

NSF

$13M
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US Department
of the Interior

$10M

INDUSTRIAL COLLABORATION AND TECHNOLOGY COMMERCIALIZATION
FESC industry program promotes exchange between the universities and industrial partners from small,
medium, and large companies, as well as other organizations such as incubators, research parks, investors,
entrepreneurs, and government laboratories.
FESC has an Industrial Partnership and Innovation Strategy that assures active collaboration with the
private sector and other partners that support and guide FESC’s vision, collaborate with FESC in our
research, education, innovation, and outreach programs.
FESC Technology Commercialization Program Description
FESC has devised a multi-tiered approach to investing its limited
technology commercialization resources.
In devising this
strategy, FESC is focused on 1) fully complimenting the existing
resources across the SUS and state of Florida’s economic
development community, 2) providing the maximum potential
return / economic impact to Florida’s economy on our
investment, 3) maximum leveraging of FESC resources with
industrial support, and 4) a focus on driving later stage energy
technologies in the FESC university research portfolio toward
commercialization. This has led to development of a two-tiered
program as outlined below:
Phase I: Early Stage Market Research / Business Plans – Recognizing that a number of FESC funded
technologies may have unknown, or at least undocumented, commercial potential and also recognizing that
university licensing offices and technology licensees (entrepreneurs, SMEs, large corporations) alike are
looking for a greater depth of understanding of potential applications of some of FESC’s later stage
technologies in order to optimize technology licensing and the path to market, FESC initiated a funding
program of business plans and market research studies for select FESC technologies. This program was
completed and program details were reported in previous reporting period.
Phase II: Matching Funds R&D Program – The second tier of the FESC technology commercialization
funding program is modeled on the very successful Florida High Tech Corridor Council Matching Grants
Research Program which has been ongoing at USF and UCF since 1996 and at UF since 2005. This
second tier also builds off of the results of the first tier as the business plans and market research studies
in tier 1 above will provide for more complete information in attracting industrial partners and selecting
appropriate projects for funding in tier 2. In this program, FESC core universities will propose energy
related projects for FESC funding that is matched on a 2:1 basis by industry funds. This model serves a
number of purposes: 1) industry partners are by definition highly engaged in the development process in
the university as they are co-funding the R&D package, 2) this provides at least a 2X leveraging of FESC
funds on each project, 3) a natural pipeline of the technology deployment to the private sector partner is
established as they are typically working on development aspects in parallel with the university research
on the project, and 4) the FHTCC program has proven time and again that this model spawns new and
long lasting R&D collaborative relationships between companies and SUS university researchers. FESC
envisions providing up to $50K in matching funds for each project and with industry match (summarized
in table below) on each project, attracting in excess of $500K of industry support to these FESC funded
projects.
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FESC Phase II Projects - Matching Funds R&D Program
Five FESC funded Phase II projects have been completed:
• UCF and Harris Corp. joint project led by Dr. Zhihua Qu on “Uni-Directional Impulse Turbine for
the Powering of Offshore Monitoring Systems”. The University of Central Florida and Harris
Corporation have joined efforts to design, build and analyze a wave powered abandoned oil well
monitoring system for use in the Gulf of Mexico. This system proposes a fully automated oil leak
detection system which is self-powered by the local ocean energy which is converted to electricity,
conditioned and sent from the surface buoy to the ocean floor to supply power for an abandoned oil
well monitoring system. The final report was included in FESC Nov 2011 report.
• UF and nRadiance LLC (portfolio company of Nanoholdings LLC) joint project led by Dr. Andrew
Rinzler on “SWNT Based Air Cathodes for Fuel Cells & Metal Air Batteries”. The project focus is
single wall nanotube (SWNT) based cathodes in metal-air batteries and SWNT based fuel cells.
The FESC funded part of the project has been completed; however the research team is continuing
the work with funding from the industry partner. The final report was included in FESC Nov 2011
report.
• FSU and Hunter Harp Holdings, LLC joint project led by Dr. David Van Winkle on “Deployment
of a Low Cost Concentrating Solar Energy Systems Using Solar Sausages”. The team developed
low cost concentrating solar energy system using Solar Sausages™. Concentrating solar energy
systems normally consist of rigid parabolic mirrors to focus sunlight onto receivers. In this project
the mirror is replaced with a “Solar Sausage™”, a clear Mylar cylindrical balloon that has a
reflective Mylar film separating the top and bottom halves of the cylinder. The final report was
included in FESC Nov 2012 report.
• UF and Planar Energy Devices Corp. joint project led by Dr. Kevin Jones on Stress Evolution in
Solid-State Li-ion Battery Materials. The project focus was to synthesize and characterize new
active materials for the solid-state Li-Ion batteries. The final report was included in FESC Nov
2012 report
• UF and Sestar Technologies, LLC joint project led by Drs. Franky So and John Reynolds on
“Development of High Efficiency Polymer Solar Cells”. The objective of the project was to
synthesize broadly absorbing, black colored (PBLACK) polymers with especially high charge
mobilities and to fabricate the highest performance polymer solar cells possible. The executive
summary of the final report is given at the end of this section.
The Florida Cleantech Acceleration Network (FL CAN- http://www.flcleantech.com/)
FESC is one of the partners of the FL CAN grant funded by the Economic Development Administration
($1M US EDA funding; total project cost: $1.7M). FL CAN links Florida-based universities, incubation
networks, investors and industry resources together to create a network of Proof of Concept centers to
accelerate the creation and commercialization of innovative clean technology research into new technology
companies or to license into existing firms.
FESC is uniquely positioned to identify clean technology research with high commercial potential and to
facilitate relationships between Florida universities, entrepreneurs and licensees. FESC administration
office cataloged all energy and clean technology-related intellectual property developed at Florida
universities and NASA Kennedy Space center. The list is given in Appendix D. FESC works with the
Technology Transfer directors at each Florida University, FL CAN Market Research team and the mentor
networks to assist with technology commercialization.
To facilitate the accessibility of a network of university laboratories that are dedicated to energy and clean
technology development, FESC administration office developed a catalog of user and lab facilities within
the Florida University System, FIT, and NASA Kennedy Space Center. The list is given in Appendix E.
Entrepreneurs, students, scientists and established companies interested in developing commercial products
based on Florida-based research have access to these user facilities.
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The FL CAN services available for entrepreneurs & CleanTech Companies are:
• CleanTech IP Catalog – A focal point for accessing a catalog of all energy and cleantech research
conducted at Florida universities and NASA KSC.
• Lab Network – statewide network of laboratory facilities that are available to mature promising
research into commercial prototypes
• Mentor Network – statewide network of business mentors, industry experts, and investors to assist in
business strategy, financing, and management for new technology ventures
• Market Research – A dedicated market research team that can assist with market evaluation and
business plan development
• Entrepreneurship Development – Educational programs that focus on new venture creation, financing,
growth, and offer support for developing SBIR proposals that utilize university clean technology
research
• Gap Fund – Gap Fund that can be used for pre-seed funding of commercial prototype development,
business planning, market research, and industry expertise
• FL-CAN Showcase – Annual showcase to highlight innovative, high-growth clean technology
companies in Florida and to broker introductions to investors and industry partners
Companies Contacted, Visited, and/or Assisted
FESC and FL CAN programs have been introduced to numerous companies for potential partnership and
technology transfer. FESC faculty members were introduced to the industry partners for collaborative
proposals. The companies we have worked with during this reporting period include:
Advanced Turbine Technology (Fort Myers, FL) - Wind turbine channeling device for wind and water
applications with patents pending. Prototype stage and inventor is looking for additional testing location
and funding to develop product. Provided information regarding funding options.
AquaGen Inc. (Stuart, FL): Provides dynamic water treatment technology solutions for use in large-scale
and sustainable applications across diverse industries. Introduced Sanjeev Jakhete, AquaGen Inc. to Dr. Eric
McLamore, UF for their testing needs. The collaborative work has already begun. The FLCAN team also
provided some funding to cover these costs, and will work with the company on customer development
once prototype data is available.
Bing Energy International, LLC: FSU spin off company located in Tallahassee. Visited the company and
introduced FESC and FL Can program in person. Bing Energy International, LLC received funding from
the Institute for the Commercialization of Public Research. The company's fuel cell innovations will lead to
power generation that is lower in cost, more efficient and cleaner for the environment, while bringing
increased stability to the electric grid.
Ceres, Energy Crop Co. (Thousand Oaks, CA) - Ceres develops & markets low-carbon, non-food grasses
for advanced biofuels and biopower. They don’t have a local FL office; however have an
agronomy/research program with the University of Florida in Citra. Communicated with the company to
introduce our programs.
Citrus Energy, LLC (Boca Raton, FL) - Implements commercially viable process which transforms
agricultural waste stream into locally produced, clean, affordable biofuel together with high value coproducts. Introduced faculty to industry for potential collaboration.
Culturing Solutions, Inc. (Tampa, FL) - Algae technology with Phyta-Platform tubular Photobioreactor.
Their system has the capability to dissolve carbon dioxide from industrial flue gasses and feeds directly into
growing media for use in the Phyta-Platform or Phyta-Pond Photobioreactors for enhanced cultivation of
22

algae. Introduced the industry partner to Dr. Ed Phlips, and Dr. Pratap Pullammanappallil, UF for
collaborative proposal development.
Dais Analytic: Located in Odessa FL. Visited the company and introduced our programs. Introduced
faculty member for potential testing they may need.
Earthlinked Technologies (Lake Land, FL) - Earthlinked developed proprietary refrigerant flow controls
for its EarthLinked heat pump. The controls modulate the amount of refrigerant in circulation, thus provide
efficiency throughout the entire range of thermal loading of many different heat pumps. The Florida Solar
Energy Center suggested that the heat pump be applied to cool PV modules. The proof of concept at FSEC
was successful recovering large amounts of heat and increasing power output
Energy Intelligence Worldwide (EIW) Corp: Located in Jacksonville, FL. Visited the company with
faculty members. Company representatives visited UF for potential collaboration.
Green Liquid and Gas Technologies (Gainesville, FL) - Located at the UF Innovation Hub. Designed
a Pyrolizer that converts solid plastic waste to energy using advanced thermal technology. Made the top 4 in
Cade Prize competition. Introduced them to FL CAN mentoring team.
Hydromatic Technologies (Kissimmee, FL) – An energy efficient device company specializing in energy
efficient heating technologies for clothes dryers and other appliances. Communicated with the company
representatives and introduced them to a potential investor.
HybridaSol (Cocoa, FL): UCF/FSEC spin off company. Faculty member was funded by FESC to develop
the technology. The technology involves thermoelectric cooling integrated PV cells for a significant
increase in net energy production and greatly reduced long-term cell degradation. FLCAN assisted the
company in incorporating, naming and branding the company, and in registering the company for federal
funding opportunities. The company was assisted with several DOE and NSF SBIR proposals, as well as an
application for ARPA-E Summit’s Future Energy Pitch competition.
Helicon Chemical Company LLC (Orlando, FL) - Specializes in nanoparticle coatings and additives for
cleantech applications. The FLCAN team assisted the company with an NSF and DOD SBIRs, as well as
market research.
Nanogen Power Systems, LLC (Cocoa, Florida) - Build and sell distributed Concentrated Solar Power
(CSP). Need support in the thermal storage area. Introduced the CEO to Dr. Yogi Goswami, USF.
NanoPhotonica (Gainesville, FL): NanoPhotonica’s CEO is an experienced advanced materials ink
entrepreneur who is now launching the company’s second vertical market play into solar cells on flexible
substrates. Visited the company and introduced our programs. The FLCAN team is developing relationships
with Sharp and Phillips to assist this company for strategic investment deals. In addition, the FLCAN team
assigned an ex-3M/current Hisco product line manager as a mentor to assist the company in understanding
the solar inks and Latin American solar markets. The team also introduced the company to two investors –
Pangaea Ventures and a super angel network in Alabama.
Mesdi Systems (Orlando, FL). Produces ambient pressure deposition equipment. Communicated with the
founder of the company introduced out programs.
Okeanos Technologies, LLC (Lakewood Ranch, FL) - “Lab on a chip system” for water
desalination/purification. Developing their 1st prototype. May have their manufacturing facility in
Gainesville. Introduced them to Jamie Grooms, ICPR located at UF Innovation HUB, Dr. James Klausner,
UF, and Dr. Yogi Goswami, USF faculty for collaborative research.
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Planet Green Solutions (Fairfield, Florida) - Their thermo-chemical reactor technology, which in the
presence of heat and limited oxygen, effectively breaks down any carbon based feedstock into mainly
carbon and the combustible gases carbon-monoxide and hydrogen. The hydrogen synthesis gas can be used
to fuel an internal combustion genset to produce electricity and it can be used to make heat. Dr. Jacob
Chung collaborated with this company for proposal development.
Power Support Engineering, Inc. (Lutz, FL) - In business in Florida since 1994. They established a new
company, Accent Monitoring Group, LLC, also based in Florida, that started last year and is now set up
as National Manufacturer's Representatives for Generex products based out of Germany. The focus of the
new company is battery conditioning. Introduced them to Dr. Yoon, UF ECE faculty for collaborative
research.
Power Tree Corp. in partnership with Hernon Manufacturing Inc. (Sanford, FL) - An energy storage
company developing a low speed flywheel energy storage system. Power Tree Corp. will be testing their
system with NASA Kennedy Space Center this year. Introduced them to UF, FAU, and UCF faculty for
collaborative work.
PWRStation (Miami, FL) - Develop standalone, portable solar PV capable of producing enough energy to
feed one home. PV system can be for open yard space, tennis or basketball courts, car ports, and swimming
pools to generate electricity. Introduced the consortium and explained how consortium can assist.
SAF-Glas, LLC: Located in Riviera Beach, FL. They are developing a clear glass that produces electricity.
Visitied the company with faculty members and discussed collaborative research opportunities.
Safrema (Lakewood Ranch, FL) - Focus is to develop small commercial hydroelectric generating stations.
Need funding to build their 1st prototype. Introduced them to FAU faculty Sue Skemp and Howard Hanson
for collaborative proposal effort and also FL CAN mentoring team for introduction to VC companies.
Sigarca, Inc. (Archer, FL) – A waste to energy company. Visitied the company and introduced FESC and
FL CAN programs. Ongoing assistance is needed for marketing strategy, commercialization plan, strategic
partners for development funds and beta testing, and exploring R&D funding.
Utilities – Faculty members were introduced to FPL, Duke Energy, Lakeland Energy, JEA, GRU, Southern
Company, OUC, TECO contacts for collaborative proposal development.
Other communications with industry/organiztions include Proterra, Renewable Energy Strategies,
Mainstream Eng., INEOS, Siemens, Managing Partner, Supreme Suites LLC, Eco & Urbana, Encell, G4
Synergetics, Robo Lawn, Alliance Dairy, IBM, Cyclone Power Technologies, Dayaway Careers, DNV
Kema, Euroamerican Engineering, LLC (Ensida), Greenberg Traurig, Huber & Associates, ICF
International, Sinmat, Treasure Coast Research Park, General Capacitor, Southwest Research Institute,
Canadian Consulate, World Housing Solution, Hysense LLC, and Algenol.
In addition to the above, the Consortium continues to work closely with technology transfer and economic
development offices in Florida to attract industry to our state. FESC has been actively pursuing research,
infrastructure improvement, and economic development collaborations with multiple companies and other
entities to assure that the Consortium’s research and education agenda are aligned with industry’s needs and
to move FESC technologies quickly to serve Florida’s industry and economy.
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FL-CAN at the Innovation Concourse of the Southeast - September 24-25, 2013
FESC had a booth at the Innovation Concourse of the
Southeast event. This event combined the FL CAN,
MegaWatt Ventures, and the newly formed Innovation
Concourse of the Southeast. This unique event unveiled new
energy and environmental technologies and products with an
over-arching goal to develop the innovation ecosystem
throughout the Southeastern United States. The event brought
together up-and-coming small technology businesses,
innovative university researchers, industry leading
corporations and numerous regional resources that enabled
substantial exposure of these small businesses and university
researchers to large commercial opportunities. The Innovation
Concourse of the Southeast event provided connection opportunities for customers, investors and various
strategic partners, including some of the country’s largest technology companies, to advantageously
develop, support and inspire an innovative technology ecosystem in this region. Event attendees had a
firsthand opportunity to meet technical scouts and venture capitalists from Fortune 1000 companies such as
Boeing, Dow, BASF, GE, Siemens, and others. The exhibitors demonstrated a wide array of pioneering
technologies that address today’s critical energy and environmental concerns.
MOU with BioFuelNet (BFN) Canada: BFN Canada and the Florida Energy Systems Consortium (FESC)
signed an MOU to collaborate in the development of cellulosic ethanol technologies and advanced biofuels
for economic development. The partnership brings together experts from Canada, the US and India, to
develop advanced biofuels. BioFuelNet Canada was launched in 2012 as part of the Federal Networks of
Centres of Excellence program, and is funded over 5 years for C$25 million. BioFuelNet already has 35
industry partners signed up, as well as strong involvement from government, at both federal and provincial
levels. The ultimate goal of the partnership is to accelerate research, development, and commercialization of
advanced biofuels.
Collaborations in Ocean Renewable Energy Programs
The Southeast National Marine Renewable Energy Center (SNMREC) at FAU is working with over forty
individual companies as well as industry organizations on a research agenda that is compatible with
strategic industry, government, and academic requirements.
This represents only a small set of examples of the industrial collaborations that FESC has initiated. Please
see “Collaborations with Private Industry for FESC Faculty” section in this report for faculty- industry
collaboration list.
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FESC PHASE II PROJECT REPORTS
Uni-Directional Impulse Turbine for the Powering of Offshore Monitoring Systems
PI: Dr. Zhihua Qu, UCF and Co-PI’s: Dr. Kuo-chi Lin, Electrical Engineering and Computer Science, UCF
Industry Partner: Harris Corporation
The final report was provided in FESC Nov 2011 report. Please see the
link http://www.floridaenergy.ufl.edu/?page_id=24
SWNT Based Air Cathodes for Fuel Cells & Metal Air Batteries
PI: Dr. Andrew G. Rinzler, Department of Physics, UF
Industry Partner: nRadiance LLC
The final report was provided in FESC Nov 2011 report. Please see the
link http://www.floridaenergy.ufl.edu/?page_id=24
Development of a Low Cost Concentrating Solar Energy System Using Solar Sausages
PI: Dr. David Van Winkle, and Sean Barton, Department of Physics, Florida State University
Industry Partner: Hunter and Harp Holdings (HHH)
The final report was provided in FESC Nov 2012 report. Please see the
link http://www.floridaenergy.ufl.edu/?page_id=24
Stress Evolution in Solid-State Li-ion Battery Materials
PI: Dr. Kevin Jones, UF
Industry Partner: Planar Energy Devices Corp. (operation part was shut down)
Students: Nicholas Vito (PhD)
The final report was provided in FESC Nov 2012 report. Please see the
link http://www.floridaenergy.ufl.edu/?page_id=24
Developing High Efficiency Black Polymer Solar Cells and Its Loss Mechanism in Thick-Film Devices
PI: Dr. Franky So
External Collaborators: John Reynolds, Georgia Tech
Industry Partner: Sestar Technologies, LLC
Students: Cephas Small and Song Chen
Project Time Period: 1/1/12-6/30/13
Description: The objective of the proposed project is to synthesize broadly absorbing, black colored
(PBLACK) polymers with especially high charge mobilities and to fabricate the highest performance
polymer solar cells possible. Specifically, we will synthesize polymers with absorption band ranging from
400 nm to beyond 1 micron with carrier mobilities higher than 10-4 cm2/Vs. Polymer-fullerene (both
PC 60 BM and PC 70 BM along with more recently developed derivatives) blend morphology will be
optimized using different solvent/heat treatments as well as additives to the blends. The final device will be
enhanced using anode and cathode interlayers to enhance carrier extraction to the electrodes. With the
ability to synthesize broadly absorbing polymers, control the donor-acceptor phase morphology and
engineer the device structure, it is expected that the power conversion efficiency of polymer solar cells can
reach 10% at the end of the two-year program.
Executive Summary: Polymer bulk heterojunction solar cells based on low bandgap polymer: fullerene
blends are promising for next generation low-cost photovoltaics. While these solution-processed solar cells
are compatible with large-scale roll-to-roll processing, active layers used for typical laboratory-scale
devices are too thin to ensure high manufacturing yields. Furthermore, due to the limited light absorption
and optical interference within the thin active layer, the external quantum efﬁciencies (EQEs) of bulk
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heterojunction polymer solar cells are severely limited. In order to produce polymer solar cells with high
yields, efﬁcient solar cells with broadly absorbing polymers as well as a thick active layer must be
demonstrated.
We recently reported the synthesis of a broadly absorbing black colored polymer (PBLACK) with
-4
absorption band ranging from 400 nm to beyond 1
mthan
her
with10carrier
mobilities
cm2/Vs.
BHJ hig
solar cell performance of a dithienogermole (DTG) containing an alternating conjugated donor–acceptor
polymer, in which N-octylthienopyrrolodione (TPD) was used as the acceptor is demonstrated. Inverted
polydithienogermole-thienopyrrolodione (PDTG-TPD):[6,6]-phenyl-C71-butyric acid methyl ester
(PC 71 BM) solar cells demonstrated a higher short-circuit current density (J sc ) and fill factor (FF) than
devices with an analogous polydithienosilole-containing polymer (PDTS–TPD). Also, Enhanced charge
collection in inverted polymer BHJ solar cells by using a ZnO–poly(vinyl pyrrolidone) (PVP) composite
sol–gel film as the ETL is demonstrated, resulting in inverted polymer solar cells that operate with
laboratory-measured PCEs in excess of 8% and certified power conversion efficiencies of 7.4% under AM
1.5G illumination at 100 mW cm-2.
Based on this high performance black polymers, the performance of thick-ﬁlm solar cells employing the
low-bandgap polymer poly (dithienogermole-thienopyrrolodione) (PDTG-TPD) was demonstrated. Power
conversion efﬁciencies over 8.0% were obtained for devices with an active layer thickness of 200 nm,
illustrating the potential of this polymer for large-scale manufacturing. Although an average EQE > 65%
was obtained for devices with active layer thicknesses > 200 nm, the cell performance could not be
maintained due to a reduction in fill factor. The space charge limited (SCL) photocurrent regime is reached
for device with active layer over 200nm, leading to limited charge collection efficiency in the devices due
to space-charge accumulation. The onset of space-charge accumulation also coincides with reductions in FF
and hence power conversion efficiency in thick devices. These results indicate that although high
efficiencies can be obtained in solar cells with low-bandgap conjugated donor-acceptor polymers, the high
density of photogenerated charge carriers could severely limit the performance of solar cells with a thick
active layer.
The complete report is given in the “Project Progress Reports” which is provided as an attachment to this
report.
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EDUCATION

The Education program has three focus areas, community
college programming at the Associate of Science and
certificate level, nuclear energy education, and a Masters
degree in sustainable energy.
The Community Colleges offer an opportunity to develop a
trained energy workforce through programming for both
technician level 2 year students, as well as students planning
on completing a Bachelors degree.
FESC works closely with the Florida Advanced Technological
Education Center (FLATE), which coordinates the design of
industry specific training programs for technicians at the community colleges in Florida. FESC
disseminates energy curricula in cooperation with FLATE.
Progress made is given below:
University of Florida Nuclear Training Reactor (UFTR) Digital Control System Upgrade for Education
and Training of Engineers and Operators, Dr. Kelly Jordan (Project was initiated by Dr. Aliriza
Haghighat)
The UFTR is implementing the first ever fully digital control and safety system at a nuclear reactor in the
United States. This is the key piece in a full renovation of the facility, which has been in operation since
1959. This upgrade will replace the analog system with a digital control system from Siemens Energy. This
facility will provide for the training and education of the necessary workforce in the area of digital control
and instrumentation for nuclear reactors. The upgrade ensures that the UFTR is on a footing to continue its
research and education missions over the next decades.
As nuclear power plants age, analog safety instrumentation obsolesces and becomes difficult to maintain.
Adoption of advanced digital instrumentation and control (I&C) technologies in the nuclear sector has
significantly lagged that of other industries. Utilities have been slow to implement these systems due to
regulatory licensing uncertainty and a lack of internal expertise with new systems. As the previous
generation of the nuclear workforce retires, the pool of available expertise in analog technology declines.
The experience at Japan’s Fukushima Power Station shows the need to continually modernize and augment
reactor safety and operational systems.
The UFTR has undertaken an ambitious project to replace its 50-year old analog I&C systems with new,
modern digital systems. Once modified, the facility will provide training and education for the future
workforce as well as a demonstration platform in the area of advanced digital I&C for nuclear reactors. This
effort ushers in a new focus on advanced digital I&C research, development, and testing, and greatly
augments the existing Nuclear Engineering Program at UF. Further, the UFTR facility will offer training
courses for other educational institutions in the state, such as Indian River State College, who provide the
majority of nuclear technician education in Florida, as well as training for personnel from nuclear utilities
and government agencies, including the Nuclear Regulatory Commission.
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As part of the digital controls upgrade project, the UFTR has completed several major upgrades this year,
including an NNSA-funded security system ($460k), a renovated HVAC system ($250k), a new stack
exhaust monitor and high plume exhaust system funded by DOE ($212k).
FESC funding is being used to design, purchase, and install new control blade drive systems for the
UFTR. We are working on a design with ITG in Jacksonville, using Siemens servo actuators and gear
reduction boxes. The large gear reduction ration of 28000:1 (3600 rpm down to 0.125 rpm) presents a
design challenge. We will have a design complete by December 2013 and ready for manufacture.
Two new partnerships have been formed in this reporting period: an industrial training partnership and
international research collaboration. A new partnership has been formed for nuclear training with Florida
International University (FIU) and Indian River State College (IRSN) as primary educational partners. The
UFTR has linked up with the $3M-funded Regional Center for Nuclear Education and Training hosted at
IRSN and Florida Power and Light / NextEra to develop an enhanced program for training of non-nuclear
engineers in the nuclear industry. The UFTR is also partnering with the Swiss Federal Institute of
Technology, Lausanne (EPFL) and the CROCUS reactor to develop new methods for characterizing safety
performance of research reactors. This collaboration has a financial commitment of $300k from EPFL to
acquire new graduate students and postdoctoral scientists to work with UF in this area.
1. Funds leveraged/new partnerships created
UFTR – IRSN – FPL Workforce Development Partnership: Formed a partnership with Indian River State
College and Florida Power and Light on NUCLEAR WORKFORCE DEVELOPMENT To ensure growth
and sustainability of Florida’s nuclear energy industry, there is a need to enhance Florida’s nuclear careers.
Training next generation nuclear workforce will provide the skillset needed to expand industry in the state
of Florida, engagement at all levels of education (including the graduation of new engineers, technicians
and outreach to K-12). Collaboration of Florida academic institutions and industrial partners is paramount
to success. Both organizations have appointed representatives to the UFTR advisory board and committed
funds for acquiring a nuclear plant simulator, should federal funding also become available.
UFTR – EPFL Research Reactor Safety Collaboration: The principal aim of the project is, in collaboration
with the University of Florida and the University of Florida Training Reactor (UFTR) facility, to develop
and validate a detailed coupled multiphysics models of the zero-power CROCUS reactor at EPFL and the
UFTR, for the comprehensive analysis of the reactor behavior under transient (neutronic or thermalhydraulic induced) conditions.
These two reactors differ significantly in the core design and thermal power output, but share unique heat
transfer and flow characteristics (single-phase laminar flow in complex geometries with the possibility of
mechanically entrained air bubbles). Validation experiments will be design to expand the validation domain
of these existing models and computational codes and techniques. In this process, emphasis will be put to
validate the coupled models developed and get confidence in their applicability for safety analysis.
EPFL will be principally responsible for the design and implementation of transient experiments to generate
a database of reactor parameters, i.e. flow distribution, power profile and power evolution to be used to
validate against code predictions. UF will focus on the generation of the coupled neutron kinetics and
thermal-hydraulic models, including implementation of a TRACE/PARCS reactor simulator model, a
PARET model, and development of full-field computational fluid dynamics models (using OpenFOAM) for
refined thermalhydraulics physics treatments. In this subtask of the project, the aim is to verify by means of
CFD the validity of TRACE predictions for atmospheric pressure water flow.
The work in this project will serve as a basis to develop two Ph.D.s, one at each University. The scientific
understanding of these multiphysics domains will be expanded and the validation base of commonly-used
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calculation methods will be expanded to cover a new range of research reactor types. From a practical
perspective, CROCUS and the UFTR will have fully validated reactor dynamic and transient models for
accident analysis. With these validated models, both facilities will have improved capabilities and flexibility
for extended operations. CROCUS and the UFTR will be able to make future reactor modifications with
reduced regulatory resistance. A feasibility analysis of future power uprates at these facilities will also
result.
Florida Advanced Technological Education Center (FLATE), Dr. Marilyn Barger
FESC partnered with Florida Advanced Technological Education Center (FLATE) to develop statewide
curriculum frameworks for technical A.S./A.A.S. degree programs supporting existing and new energy
business sectors.
The development of the process for the Florida State College System to respond to FESC’s long term
strategy to bring energy related technologies out of the Florida University System is well
underway. FLATE has the college contacts and process in place to respond to any FESC and/or regional
economic development authority request to provide assistance to a designated State College. These requests
can be focused on the technician workforce development need as identified or triggered by industrial
partners, FESC university partners or from expanding energy- related companies’ operations in the State.
Since October 1, 2012 FLATE has achieved several milestones. Together with the National Science
Foundation-funded Energy Systems Technology Technicians (EST²) project team, FLATE has developed a
new Industrial Energy Efficiency specialization for the Engineering Technology (ET) Degree and
associated College Credit Certificate, in addition to the existing Alternative Energy Specialization. Experts
from industry, government and academia have been involved in this collaborative effort and instrumental in
ensuring that the new specialization is directly aligned
with current industry needs. It will help students
prepare to become a SEP-Superior Energy
Performance Certified Systems Practitioners and
CEM Certified Energy Managers. In addition, the
program will train workers who will assist a company
in achieving the ISO 50001 standards related to energy
management, as well as ISO 14001:2004 to assure a
company’s stakeholders that measures are being taken
to improve their environmental impact. Credits earned
in this certificate will transfer into the Associate in
Science (A.S.) degree in Engineering Technology.
FLATE and FESC coordinated an Advisory Working
Group Meeting in Orlando (DACUM), FL on
February 28, to develop a curriculum plan for the
Industrial Energy Efficiency Technician (IEET)
Specialization. Sixteen members from academia and
industry worked on the following focus statement for
the workshop, “An industrial energy efficiency
technician implements energy efficiency strategies in
industrial processes and systems in order to improve
an organization's bottom line and reduce
environmental impacts." The meeting summary was
circulated to the attendees and others who were not
able to be there for final input. The finalized document established the courses that would be developed for
the A.S. specialization tract in Engineering Technology and the related College Credit Certificate. The 7
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new courses will have to be submitted to the state Common Course Numbering System office to be given a
state number before they are available for colleges to adopt.
As a result of the meeting, a comprehensive list of IEET Resources was compiled and classes were
identified as well as their associated learning outcomes.

All courses are 3
credit hours

•
•
•
•
•
•
•

Fundamentals of Industrial Energy Efficiency
Industrial Systems
Energy Benchmarking and Performance Analysis
Energy Efficiency Instrumentation and Measurement
Industrial Energy Analytics and Troubleshooting
Industrial Controls and System Integration
Industrial Energy Efficiency Capstone

The course creation validated the IEET program framework content that was submitted to the FL
Department of Education for approval this year, and colleges will be able to implement it in the 2014-2015
academic year. Curriculum content modules are currently being developed to support the newly defined
courses (from the DACUM) – available in Dec 2013.
Engineering Technology Energy-Related Programs as of January 2013
COLLEGE CREDIT CERTIFICATES
COLLEGES OFFERING
Brevard Community College, Tallahassee
Alternative Energy Systems Specialist (CCC)
Career Cluster: Manufacturing CIP #:
Community College, State College of Florida,
0615000003
Gulf Coast State College
Program Length: 18 (Primary) or 15 (Secondary)
Credits
Florida State College at Jacksonville (2013)
Industrial Energy Efficiency Specialist (CCC)
Career Cluster: Manufacturing CIP #:
061500000x
Program Length: 21 (Primary) or 24 (Secondary)
Credits
A.S. DEGREE SPECIALIZATIONS (60 credit
COLLEGE OFFERING
hours)
A.S. Eng Tech Alternative Energy Technology
Brevard Community College, State College of
Florida, and Gulf Coast State College
A.S. Eng Tech Industrial Energy Efficiency
Florida State College at Jacksonville (2013)
Frameworks are posted on the FLDOE website:
http://www.fldoe.org/workforce/dwdframe/mfg_cluster_frame12.asp
FLATE and FESC coordinated a second highly successful energy workshop (the last one was held in
September 2011 in Gainesville), for high school and college educators, as well as industry partners, hosted
by the Florida Solar Energy Center (FSEC) in Cocoa, FL on January 25, 2013. Forty attendees attended a
wide variety of presentations, went on a tour of the amazing FSEC facilities and participated in a
Professional Development activity focused on solar energy applications. Feedback received was
overwhelmingly positive.
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FLATE’s Third Annual Summer Energy Camp was a huge success with the highest attendance ever and
feedback from both teachers and students overwhelmingly positive!
Thirty 7th and 8th grade students from Beth Shields and Pierce Middle
Schools were treated to four days of exciting, hands-on activities
centered on capturing and keeping their interest in STEM (Science,
Technology, Engineering and Math) subjects – specifically renewable
energy. By participating in the camp, students also learned about the
many diverse and exciting careers available in the field of clean
energy. Camp participants were all part of Hillsborough County
School District’s AVID (Advancement Via Individual Determination)
Excel Program, consisting of first generation college-bound, English
language learners.
On the final day of camp, students raced hydrogen-fueled cars and
were given a fabulous “Green” tour of Hillsborough Community
College’s South Shore campus which is LEED (Leadership in Energy
and Environmental Design) silver-certified by the USGBC (U.S.
Green Building Council), and boasts an earth-friendly, energy-conscious functionality incorporating a
number of sustainable features. These include solar panels, a rainwater recycling process, maximum use of
natural light and a raised-floor HVAC system that
provides greater efficiencies for cooling. Students’
feedback from the final camp survey illustrated strongly
how much they learned about energy while at the same
time having fun. Student comments included, ““The
experiments we did were a magnificent experience for an
8th grader,” “We got to be creative and at the same time
learn something,” “The thing I like about energy is we
do these awesome projects of energy”. One hundred
percent of the students said that they learned new things
about energy and 95% stated that they felt the camp would help them making future career choices with
over half saying that they would consider a career in clean energy.
Finally, FLATE regularly updates / presents information about
energy curriculum and training issues at the statewide Florida
Engineering Technology Forum that meets twice per year at various
colleges across the state. Many of these schools are looking to add
“energy” curriculum and/or programs and are requesting guidance
on what industry is asking for across the state and what and how
other colleges are implementing credit programs. The goal of these
activities is to keep colleges working together and sharing
curriculum rather than develop independent programs not properly
aligned to statewide frameworks. The ET Forum most recently met
October 4 - 5 in Tampa at Hillsborough Community College.
Activities for the 2012-2013 year are listed below.
• Presented at the Florida Association of Science Teachers Conference in October, 2012 with Mark
Dick (Tallahassee Community College), “Energy Camps that are Energizing”, highlighting the
Teacher Energy Workshops and Energy Summer Camps for students offered over the summer by
all EST 2 partners.
• Attended the Florida Energy Workforce Consortium Meeting in November 2012 and March 2013.
• Presented “Industrial Energy Efficiency Competencies for Associate Degree Programs”,
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•

•
•

•
•
•
•

at the Interstate Renewable Energy Council (IREC) Clean Energy Workshop in Albany, NY,
November, 2012.
Attended the Manufacturers Association of Florida Summit in December 2012 and surveyed 40
manufacturers about the need for energy efficiency trained technicians. The overwhelming
majority of manufacturing members who completed the survey strongly supported the new IEET
CCC since manufacturers need solutions to their high cost associated with energy consumption. A
focus group meeting was held in Orlando, in February 2013 with industry, university faculty, tech
center faculty and state college personnel/faculty. The focus group meeting was a scaled down,
Designing a Curriculum (DACUM) that produced potential courses and course content for the
proposed IEET program. The course creation validated the IEET program framework content that
was submitted to the FL Department of Education for approval this year, and colleges will be able
to implement it in the 2014-2015 academic year. Curriculum content modules are currently being
developed to support the newly defined courses (from the DACUM) – available in Dec 2013
Coordinated a second Community College Energy workshop for 40 attendees at the Florida Solar
Energy Center (FSEC) in Cocoa, January 25, 2013.
Was instrumental in the selection of Hillsborough Community College as a winner of the
(Sustainability Education and Economic Development) Green Genome Award which recognizes
exemplary community colleges nationwide that have taken a strategic leadership role in
sustainability and green economic and workforce development.
Attended and was part of an Energy Efficiency and Conservation Panel at 2013 Beyond
Sustainability 37th Annual Conference at Hillsborough Community College, Plant Ybor City in
February.
Participated in, “An Energy Literate Citizenry from K-to-Gray: A Webcast on the Department of
Energy’s Energy Literacy Initiative”, in March.
FLATE hosted the Engineering Technology (ET) Forum in St. Petersburg in April, and in Tampa in
October. (Energy Efficiency Specialization was presented).
A third summer energy program for under-represented middle school students, was held July 8-11
at HCC’s SouthShore Campus in Ruskin, FL in conjunction with the EST2 grant partners (BCC,
TCC and FSCJ). We had the best attendance to date and teachers have requested that we add a high
school camp next year.

Funds leveraged/new partnerships created: FLATE has leveraged its NSF and FESC resources to help
Brevard Community College to apply for and be awarded a very competitive NSF grant, $ 500,000,
implement two energy related specialization within the A.S. Engineering Technology Degree. In addition,
FLATE was able to secure a $ 100,000 award from NSF to develop a faculty/student interchange that will
allow Florida to benefit from the well advanced energy related technology educations practices at
technology colleges in Spain.
FLATE External Collaborators: Brevard Community College; Tallahassee Community College; Daytona
State College; Central Florida Community College; Polk State College; Florida State College at
Jacksonville; Valencia Community College; Palm Beach State College; School District Hillsborough
County; Florida Department of Education – Division of Adult and Career Education; West Side Technical
School; USF College of Engineering; Madison Area Technical College ATE project for Alternative Energy
certifications; Milwaukee Area Technical College Energy Conservation and Advanced Manufacturing
Center (ECAM); Florida Energy Workforce Consortium (FEWC); TECO; Progress Energy; ISTEC (Ibero
Science and Technology Education Consortium), Usurbil GLBHI (Spain); TKNIKA - Innovation Institute
for Vocational Training (Spain); Center for Energy workforce Consortium (CEWD); UF Industrial
Assessment Center; CREATE NSF Center for Alternative Energy; EST2 NSF ATE Grant project; DOE’s
Office of Energy Efficiency & Renewable Energy; Gulf Coast State College; Palm Beach State College;
University of South Florida’s College of Engineering; University of Miami; University of Alabama;
Rutgers University; Energy Reduction Solution, SMC Corporation of America, Energy Conservation
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Group; Florida Solar Energy Consortium; Tampa Bay Regional Business Plan Energy Efficiency and
Conservation Sub-Committee.
FLATE Participation in the 2013 Florida Energy Summit
At the summit, FLATE highlighted curriculum development and
educational outreach efforts in partnership with FESC. Their poster
abstract is given below:
In 2008, Florida’s legislature directed, via FESC, the Florida Energy
Systems Consortium, the State’s University and College system to
develop applied research and specific technical education pathways to
allow Florida to meet its 2020 energy generation and demand criteria. The
current strategy is entertaining a mix of conventional, nuclear, solar and
bio-fuels for generation and a range of options to make Florida “green”
within a “smart” grid. In that same legislative action, FLATE, the
National Science Foundation Advanced Technological Education Center of Excellence for Florida, was
commissioned to partner with FESC to prepare and execute a technician workforce plan that will put that
energy workforce into place on time. The new Industrial Energy Efficiency specialization track and college
credit certificate (CCC) for the AS/AAS degree in Engineering Technology, comes at a time when green
job sectors such as energy efficiency, are flourishing. Interest in reducing operating costs through energy
efficiency maximization is growing significantly, both in Florida and throughout the nation. Collaboration
with industry subject matter experts has allowed the energy efficiency specialization curriculum to be
tailored to match training directly to industry needs.
Education Activities of Southeast National Marine Renewable Energy Center (SNMREC), By Sue
Skemp
SNMREC created and implemented a summer internship program with HBOI, and the United States Coast
Guard Academy for the summer of 2013. This ongoing initiative will ran from July 2012 - the summer of
2013, and will continue annually. The cadet selected to participate in the program this year used her
research to submit a poster to the National Oceans Conference. This program will enhance cooperation
between the U.S. Coast Guard and the SNMREC while educating future officers about projects which will
be installed in coastal areas.
The SNMREC continues to partner with the South Broward High School’s Marine
Magnet Program and presents programs to the students using the SNMREC’s
curriculum as a basis. The focus of this program is technological while also
highlighting interactions with the environment.
SNMREC staff worked with professors and students at FAU’s School of
Communications and Multimedia Studies’ to create an interactive educational
display game. In partnership with HBOI, the SNMREC is designing and installing a
kiosk in their Ocean Discovery Center. The kiosk is anticipated to be installed by
January 2014 and will create a hands-on experience which educates the public about
future ocean energy projects. This effort will be leveraged to provide similar kiosks
to science and discovery museums. The intent is to provide an opportunity to engage
all ages in a hands-on, fun and educational experience about ocean renewable
energy production. The kiosks will increase knowledge of real, cutting- edge
research in renewable energy from the ocean as well as, incorporating valuable Science Technology
Engineering & Math (STEM) content to foster a well- informed constituency that understands the
importance of renewable energy production in the U.S.
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In collaboration with Florida Atlantic University’s Lifelong Learning Society (LLS), the SNMREC
presented two lectures to members of the LLS. The LLS at FAU is a 20,000 member strong organization
providing an opportunity to introduce MHK energy to a wider age spectrum of the population.
A seventh lesson is in development for the SNMREC curriculum for high school based on civics/social
studies. This lesson instructs the students on the important role that the government has in renewable
energy production and advancement. The lesson is based on the same educational model as the original
curriculum, the “5E’s”; Engaging, Exploring, Explaining, Elaborating and Evaluation. Appropriate
activities and Sunshine State Standards are included.
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OUTREACH
FESC outreach program leverages the existing network of UF
extension offices to reach out to each of our communities. The
Florida Cooperative Extension Service has experience
developing and delivering educational programs and products
related to energy and resource-efficient community development
with emphasis on housing. These programs and products include
targeted continuing education courses for licensed builders,
architects, engineers, landscape architects, interior designers, and
others.
Also, the UF Program for Resource Efficient
Communities is an interdisciplinary group that promotes the
adoption of best design, construction, and management practices
in new residential master planned developments.
The goal of the program is to develop educational outreach programs and materials designed to deliver
practical, applicable information and knowledge on energy-related topics to the general public as well as
targeted to specific audiences such as builders, planners, engineers, architects, small businesses, local
governments, and utilities through the Cooperative Extension Service and others. By focusing educational
programming on climate and efficient use of energy and water, the program aims to provide the knowledge
needed by building and energy professionals, local governments, and the general public, to significantly
reduce greenhouse gas emissions in Florida.
Outreach Team Members:
• Dr. Pierce Jones, Director, Program for Resource Efficient Communities (PREC)
• Dr. Kathleen C. Ruppert
• Hal S. Knowles III
• Nicholas Taylor
• Dr. Barbra Larson
• Craig Miller
• Ms. M. Jennison Kipp Searcy
The outreach group spent all their FESC funding and met their contract goals. The team has initiated
Sustainable FloridianSM Program with ARRA funding and they would like to continue with this program if
FESC can continue to fund them. Their Sustainable FloridianSM program report is given below.
Sustainable FloridiansSM Program, By Kathleen C. Ruppert (kr@ufl.edu)
Mission statement: The mission of the Sustainable FloridiansSM program is to guide Floridians on how to
take individual responsibility for protecting Earth’s limited resources. Through a discussion-to-action
format, the program educates participants about making wise use of resources, making households and
communities more resilient and financially sound, and understanding the impact of individual lifestyle
choices.
The Sustainable FloridiansSM Program was initiated with funding from an ARRA grant. UF’s Program for
Resource Efficient Communities (PREC) faculty supported the effort to develop/ review the modules with
partial funding from FESC (Florida Energy Systems Consortium) to cover salary dollars. FESC funding
concluded in 2012. Since then, the Program for Resource Efficient Communities has continued to support
the on-going review and implementation of the program with partial support from the IFAS Dean for
Extension.
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The program has been offered numerous times in Leon, Marion and Pinellas Counties, with Osceola and
Sarasota Counties each offering the program one time within the last year. Leon County is currently
conducting a variation of the program centering on food (see attachment). Counties planning to offer the
program individually or in conjunction with neighboring counties, beginning in 2014, include: Brevard,
Flagler, Monroe, Seminole, and Volusia. Miami-Dade and Orange Counties are also considering offering
the program in 2014.
Activities within the last year include:
•

•
•
•
•
•
•

•
•
•
•

•

Held an in-service training in Gainesville, representing 16 Florida counties, with funding received
through earning the Professional Enhancement Award (Extension Initiative Innovation Team
Award), in February 2013 to introduce county faculty to the program as well as share experiences
from county faculty who had piloted the program to date
Updated the energy, water, and community leadership and engaging others course materials
Created a SharePoint site, making all of the materials (PowerPoints, pdfs, evaluation, instructor
guide, etc.) easily accessible by County Extension Faculty once they request more information
and/or involvement
Worked with Design, Construction, and Planning students in DCP4941 – Practicum in
Sustainability and the Built Environment, along with UF Specialists, in the development of
additional course materials, i.e., Why Should You Care? and Food Systems
Formed an advisory committee consisting of the state leader and county faculty members from
Flagler, Leon, Monroe, Palm Beach, and Pinellas counties, which “meets” via periodic conference
calls
Developed a stand-alone vertical banner, an accompanying brochure, and a rack card all promoting
and advertising the program
Created a poster about the program, with county faculty members, that has been shown at the 2012
Florida Energy Summit, the 2013 annual state-wide Family Youth and Community Sciences
Extension meeting, and the 2013 state-wide Extension Professionals Associations of Florida annual
conference
Formed an email list of county faculty interested in learning more about the program
Co-taught an in-service training titled Sustainable Floridians: An Adaptive Model for Engaging
Youth in Education for Sustainability with a 4-H Youth Agent as part of the 2013 statewide
Extension Professionals Associations of Florida annual conference
Corresponded with a number of county faculty members considering and/or planning to offer the
program in 2014
Worked with IFAS Extension Initiatives 3 and 6, Enhancing and conserving Florida’s natural
resources and environmental quality and Strengthening urban and rural community resources and
economic development, respectively, begun in 2013 as part of the UF/IFAS Extension Roadmap
2013-2023, to show the continuing importance of this topic.
Initiated meetings with UF’s Office of Sustainability to work toward shared activities and trainings
that can benefit the Sustainable FloridiansSM program as well as Extension faculty, thereby
encouraging sustainable practices and improving the economic, environmental, and social
conditions of communities throughout the state.

The Sustainable FloridiansSM Program
• Supports and connects the UF/IFAS Extension, FESC, and the citizens of Florida
• Provides Florida-appropriate targeted information
• Motivates participants to implement conservation and efficiency actions
• Creates opportunities for community-level leadership
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The training program includes:
• Six core courses
• Group discussion weekly action exercises
• Resource materials
Topics include:
• Why Should You Care?
• Consumerism
• Energy
• Food Systems
• Water: Florida’s Lifeblood
• Community Leadership and Engaging Others
Desired outcomes include:
• Creation of participants’ individual sustainability action plans that fit their situations, based upon an
increase in knowledge about sustainability issues in Florida.
• Reduction in the direct energy and water usage among participants
• Establishment of a database for energy and water usage and vehicle miles traveled.
• The identification of future community-level actions that can be taken to increase community
resilience and sustainability.
• Create a trained volunteer group (in some areas) in the community resource development arena
Outreach Activities at Southeast National Marine Renewable Energy Center (SNMREC)
The Southeast National Marine Renewable Energy Center (SNMREC) will provide a centralized,
standardized testing capability for ocean current energy conversion prototypes; initially, scaled versions and
eventually full-scale devices will be tested. Initial testing in the lease area will be with SNMREC’s
experimental prototype turbine components and subsystems. SNMREC is working with over forty
individual companies as well as industry organizations on a research agenda that is compatible with
strategic industry, government, and academic requirements. Balancing the portfolio to meet the diverse
priorities is a challenge. Technology R&D, specifically in areas related to intelligent monitoring and
environmental assessment will continue as Marine Hydrokinetic (MHK) commercial devices are developed
to ensure safety and reduce risk. The Center supports participation on two International Electrotechnical
Commission (IEC) U.S. Technical Advisory Groups (TAG) in developing global standards and conformity
assessment practices for marine renewable energy. The two areas of focus of the Technical Committees are
wave, tidal and ocean current design, performance and operation (TC114) and mechanical vibrations, shock
and condition monitoring (TC108).
Discussions are ongoing to determine testing/validation requirements for open-ocean testing of company’s
proposed experimental devices at the SNMREC’s test facility. Further, critical environmental measurements
will be obtained from the observational platform. Additional test berths will need to be installed as
commercial devices progress through development gates (including grid-connection and moored standalone systems in the 1:4 and 1:1 scale). A future permanent ocean observing system co-located with
offshore test facilities will provide real-time environmental measurements, resource characterization, and
device performance data. The environmental measurements and assessments, in conjunction with device
deployments, will allow for the investigation of interaction with installed MHK systems after baseline
ecological activity information is gathered. Education and outreach programs will continue to be fostered
in all levels of curricula to populate the growing economic sector, and a publicly available and useful data
clearinghouse will provide related and integrated data specifically for MHK and Ocean Thermal Energy
Conversion development.
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Outreach Activities at Florida State University
Dr. William S. Oates, FESC’s new Steering Committee member at FSU, coordinates an outreach program
at the Challenger Learning Center in Tallahassee, FL for kids K-12 and their parents to learn about energy
and materials. This has included hands on tutorials on “smart materials” for use in sensors, actuators, and
energy harvesters of engineering systems and structures. Collaborations with other faculty (Anant
Paravastu and Daniel Halllinan, Chemical Engineering) have included discussion on self-healing materials
and battery technologies.
FESC Web Site and e-Newsletter (www.FloridaEnergy.ufl.edu)
FESC Website: FESC Website and e-Newsletter: The FESC website continues to be an important
communication tool for our program. It is updated regularly to remain current and to better serve our users.
Based on a Google Analytics report, the FESC web site was viewed by 17,506 Google visitors (13,495 or
77.1% new visitors) during the period of September 30, 2012-October 1, 2013. The viewers visited 45,402
pages. Viewers were from over 130 countries, including those in North and South America, Europe, Asia,
Australia, and Africa. FESC prepares and distributes bi-monthly electronic newsletters by email to over 800
subscribers.
The data compiled from Google Analytics are given below:
Activity overview of the FESC’s website from September 30, 2012-October 1, 2013.
Activity
Total Visitors
Unique Visitors
Page Views

9/30/2012-10/1/2013
17,506
13,495
45,402
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FLORIDA ENERGY SUMMIT
This year, the FESC summit was again combined with the Florida Energy
Summit that was held at the Rosen Shingle Creek in Orlando, FL on October 1415, 2013. The summit agenda is given
at: http://www.floridaenergysummit.com/agenda.html
Dr. Jennifer Curtis, FESC Interim Director, and FESC faculty gave presentations
at the “Energy: Myths and Realities” session. In addition, FESC faculty and
students presented 20 posters. More information can be found on the Florida
Energy Summit website at the link:
http://www.floridaenergy.ufl.edu/?page_id=11053.
The summit had wide range of other speakers, including the keynote speaker, Mr.
Michael Levi, as well as energy providers, entrepreneurs, researchers and policy
makers, about the future of energy in Florida. The summit presentations are given
at http://www.floridaenergysummit.com/agenda.html.
FESC universities shared a booth and presented Fact Sheets prepared by FESC outreach office, FESC user
facilities, and new technologies developed at FESC universities.
Photos from the Summit

FESC Booth

FESC Poster Session
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APPENDIX A – DESCRIPTION OF RESEARCH PROJECTS
Projects Summary
THRUST 1: Overarching
Title: Power Generation Expansion Portfolio Planning to Satisfy Florida’s Growing Electricity Demands
PI: Tapas Das, Co-PI: Ralph Fehr - USF
Description: The objectives of the proposed research include: 1) developing a comprehensive generation
technology based portfolio optimization methodology, 2) developing carbon revenue redistribution
strategies to achieve goals of emissions control policies (cap-and-trade), and 3) develop educational
resources to enhance training of scientific workforce for the state of Florida. The research will directly
address three major challenges: fulfillment of the growing power demand, meeting the emissions control
targets, and supply of technology workforce. The potential economic impact of the proposed research on
the State of Florida is expected to be very high, since an energy-secure environment is a basic necessity to
support the current trend of explosive growth both in industry and human resources.
Budget: $71,906
External Collaborator: Argonne National Lab
Title: Joint Optimization of Urban Energy-Water Systems in Florida (Thrust 2: Efficiency)
Title: Combined Cooling, Heat, Power, and Biofuel from Biomass and Solid Waste (Thrust 3: Biomass)
Title: Design, Construction, and Operation of CSP Solar Thermal Power Plants in Florida (Thrust 4: Solar)
Title: Development of High Throughput CIGS Manufacturing Process (Thrust 4: Solar)
Title: Solar Photovoltaic Manufacturing Facility (Thrust 4: Solar)
Title: Research to Improve Photovoltaic Cell Efficiency (Thrust 4: Solar)
Title: An Integrated Sustainable Transportation System (Thrust 4: Solar)
Title: PV Energy Conversion and System Integration (Thrust 4: Solar)
Title: Integrated PV/Storage and PV/Storage/Lighting Systems (Thrust 4: Solar)
Title: Reliable and Resilient Electrical Energy Transmission and Delivery Systems (Thrust 7: Storage &
Delivery)
Title: Secure Energy Systems – Vision and Architecture for Analysis and Design (Thrust 7: Storage &
Delivery)
THRUST 2: Enhancing Energy Efficiency and Conservation
Title: Innovative Proton Conducting Membranes for Fuel Cell Applications
PI: Ongi Englander, Co-PIs: Anant Paravastu, Subramanian Ramakrishnian - FSU
Description: This project was initiated in January 2009 as an interdisciplinary effort among Englander
(Mechanical Engineering), Paravastu (Chemical and Biomedical Engineering) and Ramakrishnan
(Chemical and Biomedical Engineering). The work was divided into two main tasks: (1) the fabrication
and characterization of silica and latex-supported membranes, and (2) the incorporation of protein
nanomaterials inside the silica membranes. Three female students have participated and contributed to the
project (see below). Two of the students (Holley and Kissoon) have received/will receive MS degrees in
Materials Science. Two of the students (Kissoon and Witherspoon) belong to underrepresented groups.
Budget: $30,000
This project has been completed
Title: Sustainably Integrated Advanced Building Subsystems (OGZEB)
PI: A. “Yulu” Krothapalli, Co-PI: Justin Kramer - FSU
Description: This project focused on the development of building subsystems that minimize the use of
natural resources and carbon-based energy in Florida while also using materials that are renewable and
sustainable. A key component of this project was the Off-Grid Zero Emissions Building, which allowed for
the testing of these subsystems. This team forms the engineering team participating in the Team Florida’s
Solar Decathlon Competition. Lessons learned from the Off-Grid Zero Emission Building are incorporated
into Team Florida’s design. This project is complete.
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Budget: $503,168
This project has been completed
Title: Insight into Membrane Degradation Mechanisms Through Verification of Chemical and Mechanical
Degradation Test Capabilities
PI: Darlene Slattery, Co-PIs: Len Bonville, Marianne Rodgers - UCF/FSEC
Description: The objectives of the program were to gain insight into fuel cell membrane degradation
mechanisms including both chemical and mechanical degradations. In order to achieve this objective, the
Membrane Electrode Assembly Durability Test System, MEADS, was verified, after which chemical
degradation tests were conducted. By performing post mechanical testing and analyzing the data, the
impact of accelerated degradation tests on the cell performance decay, chemical decomposition and
mechanical weakening of the membranes were evaluated. This project is complete.
Budget: $351,518
This project has been completed
Title: Energy Efficient Building Technologies and Zero Energy Homes
PI: R. Vieira, Co-PIs: P. Fairey, J. Sonne - UCF/FSEC
Description: The project consists of two elements: 1) the construction of two flexible research homes at
FSEC to conduct research on advanced building energy efficiency technologies under controlled
conditions; and 2) a staged, field retrofit study in a small number of unoccupied homes to measure and
document the effectiveness of a series of retrofit measures that can be deployed using current technology.
The project will also conduct an annual meeting where other FESC participants, other university members
and utility, industry, the U.S. Department of Energy and other stake holders who will be briefed on plans
and progress. Inputs from meeting participants will be sought.
Budget: $1,224,000
Title: Joint Optimization of Urban Energy-Water Systems in Florida
PI: James P. Heaney - UF
Description: Urban water infrastructure systems for providing water supply, collecting and treating
wastewater, collecting and managing stormwater, and reusing wastewater and stormwater require major
energy inputs. End users of the water require even more energy to heat this water for showers and baths,
clothes washing, cooking and other uses. Increasingly, cities will rely on alternative water supplies such as
desalination that require much more energy per gallon of water produced. Conservation is the ideal way to
save energy and water by managing the demand for these precious commodities. Major strides have been
made in reducing indoor water use from about 75 gallons per person per day to as low as 40 gallons per
person per day. However, these gains are being offset by concurrent increases in outdoor water use for
irrigation that range from 30 to 300 gallons per person per day depending on irrigation practices and the
size of the landscape. From a water use perspective, perhaps the greatest challenge will be the expected
growing competition for water if certain energy options are implemented in order to reduce our current
dependence on foreign oil. Several recent national studies warn of this impending energy-water crisis. This
project will build on our extensive experience in evaluating urban water conservation options to include the
implications for energy use and to develop integrated energy-water management systems that are
compatible.
Budget: $72,000 Back to Thrust 1: Overarching
Title: Planning Grant: High Performance and Low Cost Fuel Cells for Future Vehicles
PI: Jim Zheng, Co-PIs: Richard Liang, Chuck Zhang, Ben Wang - FSU
Description: The objective of this project is to provide an innovative approach to revolution of current
energy storage and conversion technology and greatly leverage FSU position in the strategic important area
for sustainable energy. The project was performed by Drs. Jim Zheng and Richard Liang at the Department
of Electrical and Computer Engineering and Department of Industrial Engineering, respectively. First to
demonstrate preliminary results in high performance of energy storage and conversion materials and
devices in order to seek outside funding consistent with the vision of IESES. The deliverables were
conference proceedings and journal papers and proposal submissions for additional funding. This project is
complete.
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Budget: $15,000
Research Integration (collaboration): NCSU and NHMFL on advantage batteries; Industrial Engineering
on fuel cells; Maxwell Technologies, Inc. and Ionova Technologies, Inc. on supercapacitors; CAPS on
microgrids; MARTECH on thermoelectric; Shanghai Institute of Technical Physics on photovoltaic; N.
Dai, F.Y. Huang, S.L. Wang, X.N. Li, J.P. Zheng (co-PI), and D. Wei, “An International Collaboration
Group on Solar Cell Technologies Development”, Sponsor: Chinese Academy of Sciences, Budget:
$877,193 (￥6,000,000 RMB), Project Dates: 4/09-4/14.
This project has been completed
Title: NIRT: C-MEMS/CNEMS for Miniature Biofuel Cells
PI: Marc Madou, Co-PIs : Chunlei Wang, Sylvia Daunert and Leonidas Bachas - FIU
Description: In recent years, the quest for alternative sources that can autonomously power bioMEMS
devices, especially those geared for in vivo applications, such as monitoring and drug delivery, has been the
focus of research by scientists and engineers as new power sources will prove critical for the advancement
of the field. Current batteries are still less than optimal and often present drawbacks related to safety,
reliability and scalability. An ideal power source for implantable devices should take advantage of natural
compounds present in the body of an individual and use them as fuel to produce power in a continuous and
reproducible manner, as long as the patient’s physiological functions remain steady. Biofuel cells, which
are capable of converting biochemical energy into electrical energy, have been deemed as a potential
solution to the drawbacks presented by conventional batteries, but the power density and operational
lifetime requirements for implanted devices have not been met yet. To that end, we are integrating
genetically engineered catalytic proteins and carbon-based 3 dimensional (3D) MEMS/NEMS structures to
create new biofuel cells. The biofuel cell electrode surfaces, especially fractal electrode array, presents
significantly increased surface area as compared to traditional architecture, increasing the biocatalyst
loading capacity considerably for high power throughput. The genetically engineered enzymes inherently
increase enzyme stability, consequently increasing biofeul cell lifetime. The scaled fractal electrode surface
plays a role in wiring the enzymes to the biofuel cell anode, which increases the electron transfer efficiency
from the enzyme to the electrode for an increase in the overall performance of the biofuel cells.
Furthermore, C-MEMS/C-NEMS architectures will enable the reproducible fabrication of low cost carbonbased electrode structures.
Budget: $171,432 (PI portion) (total amount: $1,000,000) - Not Funded by FESC.
Title: Fabrication of Nano Fractal Electrodes for On-Chip Supercapacitors
PI: Chunlei Wang - FIU
Description: Nature has always strived for the highest efficiency in all organisms. Just as nature has
benefited from fractal structures in almost all of its organisms, biomimetic fractal designs in
electrochemical devices such as power conversion & storage devices and sensors can also lead to benefits
in scaling. Our proposed concept is geared to take advantage of the scaling relationship between interface
area and overall volume. Fractal electrode design is believed as a promising solution to optimize surface
area while minimizing the internal resistance. We will fabricate and characterize carbon-based
microelectrodes pyrolyzed from photolithographically patterned photoresist, which exhibits nano fractal
geometry by design. In contrast with the current research trend of, first fabricating carbon nanostructures
(CNTs, CNFs, etc), and then lithographically defining an electrode at the convenient location on the
substrate, our novel methods will integrate the fabrication of the micro and the nano- structures using
simple process thus bridging the gap that separates these two scales. Since the fabrication methods are all
based on IC manufacturing methods, it will be easy to integrate into microchips.
Budget: $150,000 - Not Funded by FESC.
Title: Energy Efficient Technologies and The Zero Energy Home Learning Center
PI: Stanley Russell, Co-PIs: Yogi Goswami Graduate Assistant: Mario Rodriguez - USF
Description: The project is to create and evaluate an affordable residential scale Zero Energy building that
will function as an exhibition of energy efficiency and Zero Energy Home [ZEH] technology on or near the
University of South Florida campus. The project will feature the most cost-effective combination of
renewable solar energy with high levels of building energy efficiency. The building will incorporate a
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carefully chosen package of the latest energy-.efficiency technologies and renewable energy systems to
achieve the most successful and reliable results.
The building will utilize Photovoltaic solar electricity and solar domestic hot water heating systems using
the grid as an energy storage system, producing more energy than needed during the day and relying on the
grid at night. Plug-in hybrid automobile technology offers a promising means of providing distributed
energy storage for such homes but has not been sufficiently tested. Using a systems approach to couple zero
energy home technology with PHEVs we will explore opportunities to develop marketable products that
meet Florida’s energy and environmental goals.
Budget: $344,600
External Collaborators: FSU College of Engineering- Justin Kramer, Brenton Greska; UF- Department of
Interior Design- Maruja Torres, Nam-Kyu Park; UF Rinker School of Building Construction- Robert Ries;
UCF Florida Solar Energy Center- Stephanie Thomas Ries; Beck Construction; Hees and Associates
Structural Engineers.
Title: Unifying Home Asset & Operations Ratings: Adaptive Management via Open Data & Participation
PI: Mark Hostetler, Co-PI: Hal S. Knowles, III - UF
Description: Recent environmental, social, and economic challenges are fostering a wave of interest in
maximizing energy efficiency and conservation (EE+C) in existing U.S. homes. Long standing programs,
ratings, and metrics are being reapplied into new stimulus initiatives such as the Recovery through Retrofit3
program. Simultaneously, electric and gas utilities are expanding their demand side management (DSM)
programs from weatherization and conventional technology replacement incentives to include conservation
behavior campaigns with “recommendation algorithms” designed to assist in homeowner energy retrofit
decision making. Furthermore, loan programs are emerging to address the financial barriers that commonly
limit initiation of the necessary retrofits.
Collectively, these approaches most often project future home energy performance based on engineering
models of the physical characteristics of homes (i.e., “asset ratings”). Yet to date, the marketplace is
inadequately integrating historical household energy consumption patterns (i.e., “operational ratings”) into
the decision tree to optimize retrofit program efficacy and consumer benefits. Moving toward the
unification of asset and operational ratings is crucial for successful program management, proper
monitoring/measurement/verification (MMV), loan risk assessment, and for the persistence of reduced
home energy use over time. However, unification will not be easy. This research project combines
qualitative and quantitative research methods in social science and building science using Florida case
studies to evaluate the opportunities and constraints of asset and operational rating unification and the steps
necessary to get there. Relationships between our project and the collaborative, transparent, and
participatory nature of “open government” initiatives are also being explored.
Budget: $24,000
External Collaborators: Nick Taylor (Ph.D. Student, UF School of Natural Resources & Environment),
Jennison Kipp (Assistant In, UF Program for Resource Efficient Communities)
Title: Meteorological Factors Affecting Solar Energy Efficiency
PI: Paul Ruscher Co-PIs: (formerly Yaw Owusu, Hans Chapman - FSU
Description: There are numerous meteorological factors that limit the efficiency of solar energy systems in
the tropics. Depletion of available solar energy at the surface by increased water vapor, cloudiness,
temperature of the solar panel system, pollution, are sometimes overlooked, because engineering
specifications for design are often based upon midlatitude continental air masses. The typical tropical
atmospheric reduction factors were reviewed using a state of- the-art solar energy model for this project. In
addition, meteorological variability can be quite extreme in the tropics and many engineering studies on
feasibility of renewable energy sources in general are often based upon “typical” year criteria, rather than
longer term climatologies. It is suggested that climatological data be utilized to more accurately portray the
variability of output to be expected at a typical installation. Many of these variables are already widely
available from a combination of surface and upper air meteorological stations, as well as remote sensing
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data from satellites. We demonstrated the sources for these data as well as strategies for teaching about
solar energy efficiency using routine observations from school-based weather stations. This project is
complete.
Budget: $15,000
This project has been completed
THRUST 3: Developing Florida’s Biomass Resources
Algae
Title: Establishment of the Center for Marine Bioenergy Research: Systems Approach to BioEnergy
Research (SABER)
PI: J. Kostka (he has left FSU), Co-PIs: William Cooper, Ivonne Audirac, Amy Chan-Hilton,Ellen
Granger – FSU
Description: IESES’ Systems Approach to Bio-Energy Research (SABER) is particularly focused on
coupling algal cultivation to wastewater nutrient remediation. SABER has partnered with the City of
Tallahassee’s T. P. Smith Waste Water Treatment Plant in order to study the growth of local fresh water
algae in waste water for use as biofuel. The two main objectives of this project are to: 1) perform both
laboratory and field experiments to test for species-specific growth potentials, as well as for the effects of
different environmental parameters, including light, carbon dioxide, and nutrient availability on microalgal
growth rates and lipid production, and 2) determine the extent to which microbes (i.e. bacteria), which are
exceptionally abundant in waste water, act as either competitors (for nutrients, carbon) or symbiotically
with algae. To do this we are examining the bacterial community present in the waste water and detecting
community shifts that occur during algae cultivation. We are also examining the nutrient uptake dynamics
between bacteria and algae by monitoring the usage and production of nitrogen, phosphorous, and carboncontaining compounds. Finally, a number of advanced analytical chemistry techniques are being used to
characterize wastewater before and after algae cultivation. With a better understanding of the microbial and
biogeochemical processes occurring in waste water during algae cultivation, engineering approaches may
be proposed in order to further optimize algal growth in waste water.
Budget: $494,135
External Collaborators: City of Tallahassee
This project has been completed
Title: Constructual Optimization of Solar Photo-Bioreactors for Algae Growth
PI: Juan Ordonez - FSU
Description: This was a planning grant (15K, only). The work was targeted towards placing us in a more
competitive position in future submissions in the area of bio-fuels. By the end of this one-year effort we
now have a complete design of a small-scale photo-bioreactor for algae growth, obtained additional funds
that will allow us to build a large-scale photo-bioreactor and conduct the necessary research for its optimal
design and operation. This project is complete.
Budget: $15,000
External Collaborators: Federal University of Parana, Brazil
This project has been completed
Title: Optimization of Algae Species for Biofuels Production Using Genetic Altration
PI: Ed Phlips- UF
Description: This study will begin in June, 2011, and will focus on genetically altering selected species of
algae to optimize their performance in biomass production systems aimed at biofuels. Two approaches to
genetic alteration will be explored: mutagenesis and transformation.
Budget: $15,000
High Energy Crops
Title: Energy Intensive Crop Development
PI: Gary Peter , Matias Kirst, Don Rockwood - UF
Description: To build a commercially viable, industrial scale system to produce transportation fuels and
electricity from biomass requires both efficient conversion technologies and environmentally sustainable,
cost effective supplies of biomass. In the US, Florida ranks first in its annual growth of plant biomass,
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because of its large cultivable land area and its subtropical climate, even though substantial land areas that
can be planted are not currently in agricultural or forest production. The development of high yielding
production systems for dedicated energy crops is considered essential for a sustainable, biomass to energy
industry to be established, because the long-term availability of sufficient amounts of reasonably priced
biomass is one of the most important factors in the site selection for new biofuel and bioenergy facilities.
Dedicated energy crops are ones that 1) have high yields with minimum energy inputs in terms of
agronomic practices, water and nutrient applications, 2) can be harvested, transported and processed
efficiently into fuel or power, and 3) can be grown sustainably for generations without adverse
environmental affects, or significantly impacting the food supply. We will evaluate likely energy crop
species, Eucalyptus and southern pine to provide important yield and best management practices for
growing these species for bioenergy conversion. We will also provide important chemical composition
information that will impact the conversion efficiency of this biomass to ethanol, and identify and
characterize important genes that regulate wood chemical composition
Budget: $432,000
Title: Water-Use Efficiency and Feedstock Composition of Candidate Bioenergy Grasses in Florida
PI: Lynn E. Sollenberger, Co-PI’s: John Erickson, Joao Vendramini, Robert Gilbert - UF
Description: Florida ranks first in the USA in annual growth of plant biomass because of a large
cultivatable land area, high rainfall, and long growing season. In order to capitalize on these advantages, the
agricultural production sector and biomass conversion industries require information regarding which crops
are adapted to particular Florida regions and local environments, how much biomass can be produced
during what times of the year, which crops produce the most biomass per unit of water used, and which
crops have the desired yield and composition for particular bioenergy applications. Research conducted to
date has quantified the seasonal biomass supply provided by the most likely crops for use in Florida,
identified crops and management practices that result in most efficient water use, and described the
chemical composition of these plants to allow estimates of potential energy production per unit of biomass.
Florida growers and industry representatives have gained access to this information through on-line
resources, presentations by several of the project investigators at the Florida Farm to Fuel Conference, and
by attending the Bioenergy Crop Field Day at the University of Florida Plant Science Research and
Education Unit. Seven graduate students are being trained through this project and undergraduate students
are gaining invaluable research experience via internships mentored by project investigators. Faculty
involved in the FESC project have formed collaborations regarding agronomic and breeding projects with
Speedling, Inc., SERF, and BP. Both SERF and BP plan to construct ethanol facilities in Florida that would
create an estimated 400 temporary construction jobs and 140 permanent jobs each.
Budget: $191,981
External Collaborators: : Speedling, Inc., Nutri-Turf, Inc., British Petroleum (BP), and Southeast
Renewable Fuels (SERF)
Biochemical Conversion
Title: Development of Biofuel Production Processes From Synthetic and Biomass Wastes
PI: Pratap Pullammanappallil - UF
Description: With the ever-increasing price of petroleum and its finite supply, it is of high priority to
develop domestic sources of transportation fuel, as well as other chemicals. Ethanol is an attractive
alternate fuel that is being produced from corn starch. It is necessary to target other feedstocks for biofuel
production and develop processes that have a minimal environmental impact. There is considerable
ongoing research on developing processes and catalysts for conversion of biomass to biofuels like ethanol
(called cellulosic ethanol process). But this project addresses other feedstocks with the following
objectives: 1) development of biocatalysts for the conversion of waste biodegradable poly lactic acid based
plastics to ethanol and 2) development of processes that processes for the production of additional fuels like
biogas, bio-oil and biochar from the waste and byproducts of a cellulosic ethanol plant for the cleanup and
reuse of these waste streams
Budget: $192,000
External Collaborators: University of Central Florida
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Title: Engineering Biocatalysts for Hemicelluloses Hydrolysis and Fermentation
PI: James F. Preston - UF
Description: Our goal is to develop biocatalysts for the cost-effective production of fuel alcohols and
chemical feedstocks from underutilized sources of renewable biomass and evolving energy crops. To reach
this goal protocols for efficient saccharification of hemicellulose fractions from these resources will be
developed.
Objectives are to:
1. Develop improved enzyme-mediated saccharification protocols of hemicelluloses with existing
bacterial biocatalysts for production of biofuels and chemical feedstocks.
2. Develop Gram positive biocatalysts for direct conversion of hemicelluloses to biobased products.
3. Develop systems with bacterial biocatalysts for efficient bioconversion of the hemicellulose fractions
of perennial energy crops (poplar, eucalyptus, switchgrass, energy cane) to targeted products.
Budget: $192,000
External Collaborators: Collaborations are in various units within the University of Florida: L.O. Ingram
and K.T. Shanmugam, Microbiology and Cell Science; F. Altpeter, Agronomy; G. Peter, Forest Resources
and Conservation.
Title: Thermophilic Biocatalysts for the Conversion of Cellulosic Substrates to Fuels and Chemicals
PI: K.T. Shanmugam - UF
Description: Biomass is an attractive source of sugars for a state like Florida that produces very limited
amount of corn for fermentation to produce ethanol as transportation fuel or other products such as lactic
acid that can be converted to bioplastics. Florida currently generates about 8.7 million tons of dry cellulosic
biomass per year (US-DOE) that can be converted to about 0.7 billion gallons of ethanol. With specific
energy crops and short rotation trees cultivated for energy production using the abundant sunshine and
water resources, the ethanol produced from biomass can be significantly increased to meet the demand for
transportation fuel in the State of Florida. Before biomass-based fuels and chemicals become an economic
reality, several key steps in the depolymerization of biomass to constituent sugars need to be addressed.
One is depolymerization of cellulose to glucose by fungal cellulases before fermentation to ethanol by
microbes. The current estimated cost of fungal cellulases is $0.32 per gallon ethanol produced and this cost
is targeted for reduction to $0.10 or less by year 2012 (DOE). We have demonstrated that by increasing the
temperature of Simultaneous Saccharification and Fermentation (SSF) of cellulose from 30-35 ºC to 50-55
ºC, the amount (and associated cost) of cellulases can be reduced by the required 3-fold with the current
commercial enzyme preparations. A microbial biocatalyst that produces ethanol or other chemicals as the
main fermentation product and can also function at this higher temperature and pH 5.0 in conjunction with
the fungal cellulases in the SSF process is a critical component of this process. We have identified a
thermophilic facultative anaerobe, Bacillus coagulans, with versatile metabolic capability as the microbial
platform for the SSF of biomass to products and engineering this L(+)-lactic acid producing bacterium to
produce ethanol. The primary objective of this proposed study is to construct a B. coagulans derivative that
produces ethanol as primary product of fermentation and to enhance the ethanol productivity of the
engineered derivative.
Budget: $192,000
This project has been completed
Bio gasification
Title: Combined Cooling, Heat, Power, and Biofuel from Biomass and Solid Waste
PI: William Lear, Co-PI: J.N. Chung - UF
Description: The goal of this project is to provide the underlying research and demonstration of a novel
technology which would enable the economic utilization of dispersed biomass and solid waste resources to
produce electric power, cooling, heat, and transportation fuels. This integrated gasification and power
generation system combines University of Florida advances in high-temperature gasification, hydrogen
generation and separation, and advanced gas turbine systems. Their integration is expected to result in
significant improvements in the cost, emissions, feedstock flexibility, and water requirements, all in a
relatively compact, modular plant system. This in turn will enable much greater utilization of renewable
energy supplies, helping the development of a sustainable energy supply infrastructure.
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Budget: $576,000
External Collaborators: Siemens Power Generation, Florida Turbine Technologies, Energy Concepts Co.,
Nu-Power Technologies LLC, PlanetGreenSolutions Inc., LPP Combustion, LLC.
Back to Thrust 1: Overarching
Thermo-Chemical Conversion
Title: Production of Liquid Fuels Biomass via Thermo-Chemical Conversion Processes
PI: Babu Joseph, Co-PIs: Yogi Goswami, Venkat Bhethanabotla, John Wolan, Vinay Gupta - USF
Description: The objective of this project is to develop technology for the economical thermo-chemical
conversion of lingocellulosic biomass (non-food grade biomass such as agricultural waste, bagasse from
sugar mills, citrus peels, switch grass, municipal green waste, etc.) to clean burning liquid fuels. Five of the
major advantages of this process over a biochemical route to production of ethanol are: (i) it does not utilize
food-grade feed stocks and therefore complements and does not compete with the agricultural food
production in the state, (ii) the fuel produced is similar to those derived from petroleum unlike ethanol
derived fuels which have at least a 25% lower energy content, (iii) the conversion is accomplished in using
fast chemical reactions unlike the slow biological reactions for fermenting alcohol, (iv) the process does not
require large amounts of water and associated energy costs of separating the water from the fuel as in
bioethanol processes, (v) it can utilize a wide variety of biomass sources unlike the biochemical route
which cannot work with high lignin containing biomass.
Budget: $554,447
External Collaborators: Prado & Associates
Title: Feasibility, Sustainability and Economic Analysis of Solar Assisted Biomass Conversion
PI: Babu Joseph, Co-PI: Q. Zhang - USF
Description: The main deterrent for commercialization of biomass conversion processes is the cost of
conversion; particularly the need to sacrifice as much as 30% of the energy content in the biomass for the
thermo chemical conversion step. We want to research and develop the concept to use solar thermal energy
from concentrating units to provide energy for the biomass gasification step. We also propose to evaluate
the sustainability of such a process.
Overall Objective: The overall objective is to conduct a theoretical analysis of solar assisted thermo
chemical conversion of biomass from the point of view of energy efficiency, economic feasibility,
environmental impact, and long term sustainability of renewable energy production.
Budget: $45,238
Title: Integrated Florida Bio-Energy Industry
PI: Ali T-Raissi Co-PIs: N.Z. Muradov, D.L. Block - UCF/FSEC
Description: The aim of this project continues to be production of liquid hydrocarbon fuels derived from
lignocellulosic and aquatic biomass employing a two-step thermocatalytic process. In the first step, pretreated biomass is gasified with oxygen (or air) and steam yielding synthesis gas (syngas) containing
hydrogen and carbon monoxide. In the second step, syngas generated by the gasifier enters a Fischer
Tropsch (FT) synthesis unit where it reacts to form a range of liquid hydrocarbon fuels – including diesel.
Budget: $648,000
Title: Biofuels Through Thermochemical Processes: Approach to Produce Bio-Jet Fuel
PI: Anjaneyulu Krothapalli - FSU
Description: The objective of this project was to develop technologies to produce biojet and biodiesel fuels
from sustainable sources such as bio-oils and hydrogen produced from biomass generated synthetic gas.
Novel processing concepts, reactor design and catalyst systems are employed in this integrated approach to
convert any cellulosic biomass and any nonedible bio-oils into bio-jet fuel (Figure 1). Feedstock flexibility
offers significant cost and logistic advantages to this approach. Unlike other processes which use only the
oil derived from a plant, the entire plant can be used as feedstock source and the proposed approach can
also convert the more challenging lignocellulosic component. This project is complete.
Budget: $229,572
This project has been completed
THRUST 4: Harnessing Florida’s Solar Resources
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Solar Testing Facility
Title: Solar Systems Testing Facility
PI: James Roland, David Block - UCF/FSEC
Description: Over the past four years, the Florida Solar Energy Center (FSEC) has received a significan
increase in demand for solar and PV systems testing and certification. This occurrence has resulted in
requiring the Center to correspondingly amplify its capabilities to respond to the increased demand. Thus, the
objective of this task was to construct a solar and PV systems testing facility by adding walls, windows, door
and A/C to an existing Florida Solar Energy Center roof only facility. The enclosing of this existing space
was done for the purpose of increasing laboratory space and to allow for laboratory testing of solar wate
heating systems and PV modules and inverters. The action was taken following a study which determined thi
project was the most cost effective means of adding valuable indoor laboratory space.
Budget: $600,609
This project has been completed
Solar Thermal
Title: Concentrating Solar Power Program
PI: Charles Cromer, R. Reedy - UCF/FSEC
Description: The objective of this effort is to produce a detailed Florida map of the solar direct beam and
global resource available for use in Florida whereby a potential user of solar energy can enter their location
latitude and longitude and receive a table of solar energy monthly averages for that specific site as derived
from the past eleven years of data. The concept is to use NOAA satellite photos and utilize the brightness of
the cloud cover as a clearness factor predictor of the solar energy that gets through to the ground below.
Budget: $52,000
External Collaborators: FPL
This project has been completed
Title: Development of Novel Water Splitting Catalysts for the Production of Renewable Hydrogen
PI: Helena Hagelin-Weaver - UF
Description: This project focuses on the development of iron-based catalysts for the thermochemical
splitting of water into hydrogen and oxygen. The thermochemical process of splitting water is particularly
well-suited for the utilization of solar energy to provide the heat for the reaction and is a way to produce a
renewable hydrogen fuel. As hydrogen is difficult to transport and store, producing hydrogen on site for
power plants using proton exchange membrane (PEM) fuel cells or internal combustion engines to generate
electricity or for the production of chemicals, such as liquid hydrocarbon fuels, is a very attractive
approach. The project uses a two-step process in which water is passed over a reduced iron oxide to
generate hydrogen while the oxygen is taken up by the oxygen-deficient iron oxide (Step 1: FeOx-1 + H2O
 FeOx + H2). In the second step the resulting iron oxide is heated to desorb oxygen and regenerate the
oxygen-deficient iron oxide to close the catalytic cycle (Step 2: FeOx FeOx-1 + ½O2). The main
objectives of the project are to develop mixed metal oxide catalysts that 1) will release oxygen at
temperatures lower than 1500°C (Step 2), while still maintaining water-splitting activity (Step 1) and 2) are
stable up to the temperature necessary for the oxygen desorption step.
Budget: $ 100,000
Title: Enhanced and Expanded Solar Thermal Test Capabilities
PI: J. Del Mar, R. Reedy - UCF/FSEC (PI use to be J. Walters)
Description: The Florida Solar Energy Center (FSEC) serves the State of Florida by providing
independent, third-party testing and certification of solar equipment for the main purposes of providing
product value in the marketplace, especially for products that are not widely “proven” with consumers such
as solar water heating systems and solar electrical (photovoltaic) systems. Even more important, third-party
certification provides protection to reputable manufacturers, ensuring that lower quality products, often
from foreign markets, do not compete head-to-head with Florida and U.S. products unless they meet the
same standards.
Budget: $809,295
External Collaborators: Solar thermal manufacturers
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Title: Solar Fuels for Thermochemical Cycles at Low Pressures
PI: Jörg Petrasch - UF
Description: The project focuses on the production of solar fuels from solar thermochemical cycles
employing metal/metal oxide redox pairs. These thermochemical cycles consist of a high temperature
endothermic solar driven reduction step and a low temperature, slightly exothermic water or CO2 splitting
step. The high temperature step typically proceeds at temperatures above 2000 K. Hence, it poses a range of
material and design challenges. According to Le Chatelier’s principle, the temperature for the solar
dissociation reaction decreases as the pressure inside the reactor is reduced. The central hypothesis of the
project is that operating the high temperature step of metal/metal oxide solar thermochemical cycles at
reduced pressures will lead to significantly relaxed temperature requirements, while the work necessary to
produce the pressure difference will not significantly reduce the overall efficiency of the process.
The main goal of the project is to demonstrate the feasibility of carrying out high temperature thermal
reduction of metal oxides in rarefied conditions using high intensity solar radiation from UF’s solar
simulator.
Budget: $ 100,000
External Collaborators: Wojciech Lipinski, University of Minnesota
Title: Solar Thermal Power for Bulk Power and Distributed Generation
PI: David Hahn, Co-PIs: James Klausner, Renwei Mei, Helena Weaver - UF
Description: While there are many different approaches to hydrogen generation, the most attractive means
is to split water molecules using solar energy. The current approach is to develop highly reactive metal
oxide materials to produce intermediary reactions that result in the splitting of water to produce hydrogen at
moderate temperatures (<1000 K). It is envisioned that the metal oxide reactors will ultimately be mounted
within a solar concentrating reactor, and irradiated via heliostats. This Task is structured toward the overall
goals of solar-driven, thermochemical hydrogen production, with associated efforts toward the enabling
surface science, catalysis, particle science, material synthesis, nano-structures, multiscale-multiphase
physics modeling, and process simulation that will enable the realization of solar hydrogen-based fuels to
power the transportation economy. Successful efforts as targeted in this project are a critical step toward
increased renewable-resource based fuels and energy, reduction of GHG emissions, and establishment of a
new power industry in Florida.
Budget: $446,400
Title: Design, Construction and Operation of CSP Solar Thermal Power Plants in Florida
PI : Yogi Goswami, Co-PIs: Lee Stefanakos, Muhammad Rahman, Sunol Aydin, Robert Reddy - USF
Florida utilities are mandated to achieve 20% renewable energy contribution to their generation mix by
2020. While technologically feasible with solar energy, the capital costs are high – presently, capital costs
range from $6,000-$7,000/kW for PV and $3,500-$4,000/kW for concentrating solar thermal power. This
project targets the development of solar thermal power technology for bulk power and distributed
generation, which will diversify energy resources in Florida and reduce greenhouse emissions by utilizing
renewable sources. Also, there will be economic impacts with the establishment of new power industry in
Florida, which will help the electrical utilities of the state to meet the renewable portfolio standards. The
project has three main tasks; the first one is to develop design methodologies and standards for the proven
solar thermal power technologies in combination with bio or fossil fuels based on Florida conditions and
resources. Secondly, the project aims to set up demonstration and test facilities for these technologies for
optimization for Florida conditions, and the final task is to develop and commercialize innovative
technologies based on new thermodynamic cycles.
Budget: $882,000
External Collaborators: Sopogy Inc. and Gulf Coast Green Energy.
Back to Thrust 1: Overarching
Title: Multi-Generation Capable Solar Thermal Technologies
PI: A. Krothapalli, Co-PI: Brenton Greska - FSU
Description: The objective of the research was to develop and demonstrate small-scale solar thermal
technologies that can be used separately, in conjunction with one another, or with existing waste heat
producers, thus improving the overall system efficiency. This project is complete.
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Budget: $544,226
This project has been completed
Clean Drinking Water
Title: Low Cost Solar Driven Desalination
PI: James Klausner - UF
Student: Fadi Alnaimat/ Ph.D
Description: This work concerns the development of a cost effective, low power consumption, and low
maintenance desalination process that is powered by solar energy. The solar diffusion driven desalination
(DDD) process is most suitable for decentralized applications. While theoretical models have been
developed to analyze the evaporation and condensation processes of the solar DDD under transient
operating conditions (Alnaimat et al., 2011), experimental investigations have been conducted to validate
the theoretical models. In this reporting period, the overall distillation performance of the solar DDD has
been investigated under different design and operating conditions. The best operating modes have been
proposed to improve the water production and reduce the specific energy consumption.
Budget: $252,000
University: UF
Title: Clean Drinking Water using Advanced Solar Energy Technologies
PI: Lee Stefanakos Co-PI’s: Yogi Goswami, Matthias Batzill, Maya Trotz, Sesha Srinivasan - USF
Description: Availability of fresh water is one of the biggest problems facing the world and Florida is one
of the most vulnerable to fresh water shortages. Moreover, Florida ground water is contaminated in many
locations from leaky underground tanks, agricultural pesticides, and other chemicals. Although it is
possible to desalinate abundant seawater, conventional systems are too energy intensive. Solar energy can
provide the needed energy, and innovative new solar vacuum (USF) and humidification/dehumidification
(UF) desalination systems can provide adequate fresh water for the state’s needs. Systems are being
developed for both bulk water desalination and small community needs/disaster response. We will also
develop photocatalytic disinfection to remove contaminants and integrate these technologies with solar PV
for complete water supply systems.
Photocatalysis is a promising water treatment technology capable of utilizing solar light. However, the
construction of an effective photocatalytic disinfection system for water purification is currently limited by
the lack of reliable models to aid in the design and testing of these systems. Simplified models have been
proposed, but most are inadequate because they rely on traditional disinfection theories which are not
applicable to photocatalysis. Therefore, the major goal of this research is to develop a model for
photocatalytic disinfection based on fundamental processes which may then be used to design water
treatment systems in the state of Florida.
Budget: $326,756
External Collaborators: NA
Low Cost PV Manufacturing
Title: Enhanced and Expanded PV Systems Testing Capabilities at FSEC
PI: S. Barkaszi, Co-PI: R. Reedy - UCF/FSEC
Description: An important FSEC function is consumer protection from poorly designed and manufactured
PV modules and systems. FSEC’s test capabilities were established over 10 years ago and were adequate at
the time to test PV modules for certification. However, PV costs have fallen and competing electric utility
rates have risen. In the last two years, these curves have crossed under some economic scenarios and
incentive programs, and the demand for PV module testing and system certification has jumped. Thus, this
task will provide for enhanced and expanded PV testing and certification capabilities. The task will also be
done in close coordination with FSEC’s work with the U.S. Department of Energy’s PV program.
Budget: $196,018
Title: Development of High Throughput CIGS Manufacturing Process
PI: Neelkanth Dhere - UCF/FSEC
Description: A reduction in the cost of CIGS and other thin film PV modules is required for broad PV
applications. The objective is to develop a high-rate deposition process for synthesis of CIGS absorbers and
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other layers by employing in-line and batch deposition techniques. The goal is finally to attract a PV
manufacturing company to Florida by developing a high-rate manufacturing process for CuIn x Ga 1-x Se 2
(CIGS) solar cells.
Budget: $141,620 Back to Thrust 1: Overarching
Title: Florida Opportunities for PV Manufacturing and Applications
PIs: D. Block, J Fenton, P. Fairey, W. Schoenfelds, R. Reedy - UCF/FSEC
Description: The overall goal of this project is to assist in the development of a photovoltaic (PV)
manufacturing industry in Florida. The project objective is to conduct a review of the state, national and
international PV manufacturing data for the purposes of establishing industry practices and an industry data
base. The data base will then be available to assist Florida in establishing PV manufacturing firm(s).
Budget: $81,120
Title: Development of Low Cost CIGS Thin Film Hot Carrier Solar Cells
PIs: Gijs Bosman, Co-PI: Tim Anderson - UF
Description: Our study is focused on hot carrier solar cells for cell conversion efficiency improvement in a
low cost, high throughput CIGS system. The rapid thermalization loss of hot photoexited carriers
interacting with the lattice can potentially be reduced through phonon engineering in the absorber layer; the
subsequent extraction of the hot carriers may be realized through device engineering of energy selective
contacts.
Budget: $450,000
Title: Solar Photovoltaic Manufacturing Facility to Enable a Significant Manufacturing Enterprise within
the State and Provide Clean Renewable Energy
PI: Don Morel – USF, Co-PIs: Chris Ferekides, Lee Stefanakos - USF
Description: The primary goal of this project is to enable the establishment and success of local solar
photovoltaic manufacturing companies to produce clean energy products for use within the state and
beyond and to generate jobs and the skilled workforce needed for them. Thin film technologies have shown
record efficiencies of 20%, and present tremendous opportunities for new Florida start-up companies. USF,
UCF, and UF are collaborating to develop a pilot line facility for thin film solar technologies, which will
serve as a test bed for making ongoing improvements in productivity and performance of solar modules,
develop advanced manufacturing protocols, and help train a skilled workforce to ensure the success of new
companies.
Budget: $1.6M
External Collaborators: Mustang Solar, a Division of Mustang Vacuum Systems
Back to Thrust 1: Overarching
Advanced PV Device Program
Title: Research to Improve Photovoltaic (PV) Cell Efficiency by Hybrid Combination of PV and
Thermoelectric Cell Elements.
PIs: Nicoleta Sorloaica-Hickman, Robert Reedy - UCF/FSEC
Description: Photovoltaic/thermoelectric (PV/TE) cell integration is a promising technology to improved
performance and increase the cell life of PV cells. The TE element can be used to cool and heat the PV
element, which increases the PV efficiency for applications in real-world conditions. Conversely, the TE
materials can be optimized to convert heat dissipated by the PV element into useful electric energy,
particularly in locations where the PV cell experiences large temperature gradients, i.e. use the
thermoelectric module for cooling, heating and energy generation depending on the ambient weather
conditions. Thus, the goal of this research effort is to research and develop nanoscale design of efficient
thermoelectric material through a fundamental understanding of the materials properties and to design and
build a photovoltaic thermoelectric (PV/TE) hybrid system.
Budget: $167,820
Back to Thrust 1: Overarching
Title: PV Devices Research and Development Laboratory
PI: Robert Reedy Co-PI’s: Nicoleta Sorloaica-Hickman, Neelkanth Dhere - UCF/FSEC
Description: The primary challenge facing the PV industry is to dramatically reduce the cost/watt of
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delivered solar electricity by approximately a factor of 2 to 3, to increase the manufacturing volume by a
factor of 10 and to improve the cell efficiencies by a factor of 2 to 3. This task will conduct R&D on basic
science of PV cells and develop a world class PV cell laboratory for future cell research. The R&D will
focus on developing new and improved PV cells such as organic PV, nano-architectures, multiple
excitation generation, plasmonics, and tandem/multi-junction cells.
Budget: $450,250
Title: Beyond Photovoltaics: Nanoscale Rectenna for Conversion of Solar and Thermal Energy to
Electricity
PI: Shekhar Bhansali, Co-PIs: Elias Stefanakos, Yogi Goswami, Subramanian Krishnan - USF
Description: The main objective of the proposal is to commercialize and scale up a new technology,
rectenna to convert waste heat energy to electricity. Although the prediction of highly efficient (~85%)
solar rectennas was published almost 30 years ago, serious technological challenges have prevented such
devices from becoming a reality. Since the ultimate goal of a direct optical frequency rectenna photovoltaic
power converter is still likely a decade away, we plan to convert optical solar radiation to thermal radiation
(~30 THz regime) using an innovative blackbody source. Leveraging the research efforts of the world-class
team members, we plan to further develop the rectenna technology that is within reach of efficient radiation
conversion at 30 THz. A fully integrated, blackbody converter and 30 THz rectenna system will be capable
of converting at least 50% of solar and thermal energy into usable electrical power, clearly demonstrating a
truly transformational new technology in the renewable energy technology sector.
Budget: $598,500
External Collaborators: Bhabha Atomic Research Center, India
PV Integration
Title: PV Energy Conversion and System Integration
PI: I. Bataraseh, Co-PI’s: J. Shen, Z. Qu, X. Wu, W. Mikhael, L. Chow – UCF (PI use to be N. Kutkut)
Description: The objective of this project is to develop a system-driven Plug'N'Gen solar power system
demonstrating architecture of decentralized, low-cost, mass-produced, PV panel-mounted micro-inverters.
This system will be able to compete with today’s centralized multi-kW PV inverters that require cost
prohibitive professional installation. The project tasks are: 1) novel inverter topology and control concepts;
2) advanced digital control algorithms; 3) SmartTie interface with the utility grid; and 4) low cost and ultracompact PV inverter in package.
Budget: $1,267,000
Back to Thrust 1: Overarching
Title: Non-Contact Energy Delivery for PV System and Wireless Charging Applications
PI: Jenshan Lin - UF
Description: Innovative non-contact energy delivery method will be used in photovoltaic energy
generation system to accelerate the system deployment. Instead of delivering electric power using cables
penetrating through building structures, magnetic field coupling allows power to be transferred wirelessly
through building walls and roofs. In the meantime, the DC electric energy from photovoltaic cells is
converted to AC energy. This enables the photovoltaic system to be quickly set up or relocated, and the
collected solar energy from outdoor system can be conveniently delivered to indoor appliances. Techniques
to achieve high efficiency at high power delivery through different building structures will be studied for
this plug-and-play architecture.
In addition, the technique and the system can also be used for non-contact charging of electric vehicles. The
transmitter/charger can be placed as a mat on garage floor or parking space. The receiver inside vehicle will
pick up the energy delivery through magnetic coupling. This eliminates the need of connecting charging
wires to vehicles and exposed metal contacts, which is a safer method of charging electric vehicles
Budget: $252,000
Title: An Integrated Sustainable Transportation System
PI: David Norton, Keith Duncan – UF (Formerly Eric Wachsman (PI) and Shirley Meng (Co-PI);left UF)
Description: The proposed vehicle, operating on biofuel while in transit and charged by the sun while
parked, is the ultimate sustainable transportation system operating completely on renewable American
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energy resources. Moreover, the use of solid oxide fuel cells (SOFCs) rather than an IC engine in this
hybrid vehicle results in a dramatic improvement in efficiency and reduction in emissions. SOFCs are the
most efficient technology for converting energy from hydrocarbon fuels to electricity on a “well to wheels”
basis. In contrast, the more conventional fuel cells require hydrocarbon fuels to first be converted to H 2 ,
with resultant efficiency losses, followed by losses due to H 2 transport and storage. Therefore, on a
system-basis SOFCs hold the potential for producing the least CO 2 /kWh from conventional fuels, and if
designed to operate on biofuel would in effect be carbon neutral and operating on a renewable resource. If
developed this vehicle would be a transformational change in transportation technology.
Budget: $594,000
External Collaborators: Solid-State Energy Technology, Inc., Lynntech, Inc., Planar Energy Devices,
Inc., CFX Battery, Inc. Back to Thrust 1: Overarching
This project has been completed
Title: PV Power Generation Using Plug-in Hybrid Vehicles as Energy Storage
PI: J. Shen, Co-PI: I. Batarseh - UCF
Description: The objective of this project is to develop and demonstrate an alternative PV power
generation architecture that uses plug-in hybrid vehicle as the energy storage and transfer element with a
total system cost target of $3.50/W. The tasks include developing efficient, reliable, and inexpensive
maximum power tracking DC/DC battery chargers and 3-phase converters. A 10kW demonstration solar
carport charging station will be built on UCF campus. A plug-in hybrid vehicle with a 25kWh battery bank
(battery-only driving range of 50-100 miles) and onboard bidirectional AC charging system will be
demonstrated
Budget: $380,816
External Collaborators: City of Tavares, FL
Title: Integrated PV/Storage and PV/Storage/Lighting Systems
PI: Franky So, Co-PI: Jiangeng Xue - UF
Description: The goal is to increase the efficiency and reduce the cost of solar power through the
integration of PV, Li-battery, and LED lighting technologies. Since all components are in the form of thin
films, the PV/battery/LED system can be integrated as a single module. Since half of the materials cost of
each device is the substrate, integrated module will also reduce materials costs and processing steps.
Importantly, their integration further eliminates the need for inverters since they are all low-voltage
devices. Such an integrated device can be used to store energy during the day and power the LED panel for
lighting in the evening. In addition, we will explore the possibility of fabricating a semi-transparent
module. The success of this Task will lead to a novel solar-power lighting panel that can be used as a sky
light during the day and a lighting panel during the night without using grid-power. We not only will
develop the technologies, but also integrate devices and perform technology-economic evaluation,
including life-cycle costs.
Budget: $576,000 Back to Thrust 1: Overarching
THRUST 5: Ensuring Nuclear Energy & Carbon Constrained Technologies for Electric Power in Florida
Title: Reducing Residential Carbon Emission in Florida: Optional Scenarios Based on Energy
Consumption, Transportation, and Land Use
PI: Tingting Zhao, Co-PI: Mark Horner - FSU
Description: In 2007 the Governor of Florida established targets for greenhouse gas (GHG) emissions,
which mandate that the State of Florida aims to reduce emissions to 2000 levels by 2017 and to 1990 levels
by 2025. To fulfill these goals, not only is the development of renewable sources of energy and fuel
needed, but it is also necessary to achieve more sustainable energy and fuel consumption patterns. This
project is dedicated to the latter objective, i.e., exploring the effectiveness of optional scenarios for
households’ consumption of energy and transportation fuels with respect to carbon dioxide mitigation.
Human land use is another major concentration of this research, as changes in the built environment and
vegetation cover may create sources or sinks of carbon dioxide and hence affect the intensity and origins of
carbon emissions.
The proposal of this project consisted of three major steps: 1) calculating the Florida baseline carbon
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dioxide emissions from residential energy and fuel consumption as well as human land uses; 2) developing
models of household behavior regarding various energy/fuel conservation and incentive options based on a
residential survey; and 3) forecasting energy/fuel demand and CO 2 emission levels in 2017 and 2025
throughout the state of Florida based on the scenarios created in step two.
This project was planned to be completed within two years. The PIs concentrated mainly on 1) journal
publications on carbon inventory analysis at the state level; 2) finalizing the household energy consumption
survey (including sampling design), which is composed of over 30 questions dedicated to household energy
practice and responses to energy-saving incentives; and 3) preparation for the external grant application to
the NSF Geography and Spatial Sciences (GSS) program. Data collection from the survey is complete and
data analysis is underway.
Budget: $60,844
This project has been completed
Title: Planning Grant: Enhanced Thermal Performance and Microstructure Simulation of Nuclear Fuels
PI: Justin Schwartz - FSU
Description:The objective of this proposal was to perform preliminary investigations to determine the
viability of improved oxide nuclear fuels through high thermal conductivity coatings such as “BeO.” To
meet Florida’s sustainable energy demands, they pursued the option of enhanced oxide nuclear fuel
performance by considering the potential for improved thermal behavior through high thermal conductivity
oxide coatings. This work will included a literature search of past investigations of the impact of enhanced
thermal conductivity on nuclear fuel and reactor performance, the temperature and irradiation dependence
of the thermal conductivity of BeO and other high thermal conductivity oxides, the chemical and thermal
compatibility of BeO and nuclear fuels (UO2, PuO2, ThO2 and MOX), and initial studies into BeO
coatings on HfO2 particles, where HfO2 serves as a benign surrogate for nuclear fuel oxides. This project
is complete.
Budget: $15,000
This project has been completed
Title: Biocatalytic Lignin Modification for Carbon Sequestration
PI: Jon Stewart - UF
Description: After cellulose, lignin is the second most abundant forma of carbon in plants. Lignin’s
complex structure makes it difficult to use this material in value-added products, and ahte vast majority of
lignin is currently burned to provide energy for factory operations. While burning plant derived lignin does
not add to global greenhouse gas levels, having options to remove lignin from the global carbon cycle
would lead to diminished atmospheric CO2 levels. This could be accomplished by chemically altering
lignin’s structure to facilitate long-term terrestrial sequestration or using it in value-added products that
would not be discarded immediately. We will use Nature’s catalysts (enzymes) to tailor the chemical
structure of lignin for both deep-well injection (by using lignin derivatives as drilling “muds”) and for
materials that can be used in building, packaging, and other manufactured products.)
Budget: $200,000
Title: Database Infrastructure for Integrative Carbon Science Research
PI: Sabine Grunwald. Co-PI: Tim Martin - UF
Description: Rising CO 2 concentrations in the
atmosphere and effects on global climate change have
been well documented, and future impacts are uncertain
but potentially devastating. Florida's natural and agroforest ecosystems have much potential to sequester
carbon in biomass and soils due to unique climatic and
landscape conditions. However, research gaps exist to
accurately assess carbon pools and fluxes at coarse scales, ranging from county to the region and larger.
The overarching objective of this project is to address these obstacles by creating a terrestrial carbon
information system (called “TerraC”) for the carbon science community, focused on ecosystems in Florida.
The information system will be administered through the UF Carbon Resources Science Center
(http://carboncenter.ifas.ufl.edu ), a multi-disciplinary Center dedicated to research in support of enhanced
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agricultural and natural resource carbon management.
Budget: $199,440
Title: Creation of Carbon Sequestration Data, Technologies and Professional Cohorts for Florida
PI: Mark Stewart, Co-PIs: Jeffrey Cunningham, Maya Trotz - USF
Description: Rising concerns over increasing levels of greenhouse gases, especially carbon dioxide, have
led to suggestions to capture carbon dioxide at fixed sources, such as fossil fuel power plants, and sequester
the carbon for millennia by injecting it underground. Florida overlies many thousands of feet of carbonate
rocks which may be suitable for geologic sequestration of carbon dioxide. This project will investigate the
potential for geologic sequestration of carbon dioxide in Florida, the physical and chemical changes that
may occur as a result of injection, assess the potential for escape of injected carbon dioxide, determine the
risk, if any, to aquifer systems used for water supplies, develop methodologies for Florida utilities to
predict the performance and risks of proposed sequestration projects, and educate a cohort of geologic
sequestration professionals to create a carbon sequestration industry in Florida.
Budget: $479,640
External Collaborators: Tampa Electric Company (TECO); Florida Power and Light (FPL);
Environmental Consulting and Technology (ECT), Inc.; Los Alamos National Laboratory.
THRUST 6: Florida’s Ocean Energy Resources
Title: Southeast National Marine Renewable Energy Center
PI: Susan H. Skemp, Co-PIs: Howard P. Hanson, James VanZwieten - FAU
Description: The research and development program being conducted by the Southeast National Marine
Renewable Energy Center (SNMREC) is structured to be the catalyst that will enable the ocean energy
industry in Florida toward determining solutions to answer the state’s energy challenge. This project
focuses on determining the potential of harnessing the ocean current resource and ocean thermal energy
conversion (OTEC). The regulatory process both at State and Federal levels continues to evolve as the
roles and interdependencies of the individual agencies are more clearly articulated. In addition, knowledge
to make these decisions is being defined and targeted on a micro level necessary to assess individual
devices. SNMREC's mission is to bridge the gap between concept and commercial deployment of ocean
energy technologies by providing at-sea testing facilities for both ocean current and thermal energy
research and for technology development. Research cuts across environmental, ecological, resource and
technology.
Budget: $8,750,000
Universities: UCF, FSU, ERAU, University of Miami, Oregon State University, University of Washington,
Pennsylvania State University, University of New Hampshire, University of Hawaii, University of
Edinburgh, Heriot-Watt University, Nova Southeastern University, Virginia Polytechnical Institute, Florida
Institute of Technology, Embry-Riddle Aeronautical University
External Collaborators: Numerous industry and State and federal government as well as FFRDCs, such
as National Renewable Energy Laboratory, Woods Hole Oceanographic Institution, U.S. Department of
Energy, U.S. Department of Interior (Bureau of Ocean Energy Management and Regulation and
Enforcement), U.S. Department of Commerce (National Oceanic and Atmospheric Administration), and
Florida Department of Environmental, Protection, to name a few.
Title: Buoy Array for Ocean Wave Power Generation
PI: Z. Qu, Co-PI: K. Lin - UCF
Description: The objective of this project is to develop a novel design that can extract ocean wave energy
for commercial consumption. The design detailed herein is unique in that it is a wave point energy
harvester that is small in size and contains all of the mechanical components directly within the buoy. The
project focuses mainly on the mechanical system within the buoy as well as methods to control the
electrical load on the system. Different mechanical systems have been developed and tested on a motion
platform to simulate a vertical wave motion—these systems have been analyzed and compared in order to
provide an ever-increasingly effective design. The Harris Corp. have acted as new collaborators with the
project since October 1st 2010, funding four UCF senior design teams in the development of a buoy for
wave power generation.
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Budget: $150,000
This project has been completed
THRUST 7: Securing our Energy Storage and Delivery Infrastructure
Title: The Future Florida Grid: Ensuring a Reliable and Resilient Electrical Energy Transmission and
Delivery System in a Changing Environment
PI: Steinar Dale, Co-PIs: T. Baldwin, O. Faruque, J. Langston, P. McLaren, R. Meeker, K. Schoder, M.
Steurer - FSU
Description: The project research goal is to address the challenges of the reliable movement of electrical
energy throughout the state as the power system is transformed to include far more renewable and
alternative sources, increased use of distributed energy resources (including storage and electric vehicles),
emergence of microgrids, possible expansion of new very-large centralized baseload (nuclear), and
incorporation of new power conversion, transmission, measurement, communication and control
technologies (smart grid).
This project has also supported ongoing participation and contributions in national, state, and local power
and energy stakeholder groups, including the Gridwise Alliance, the North American Synchrophasor
Initiative (NASPI), the American Society of Mechanical Engineers’ (ASME) National Energy Committee,
the Institute of Electrical and Electronics Engineers (IEEE) Power Engineering Society (PES), Florida’s
Great Northwest Alternative Energy Advisory Council, and the Tallahassee-Leon Economic Development
Council (EDC) Energy and Environment Roundtable.
Budget: $431,982 Back to Thrust 1: Overarching
This project has been completed
Title: Microgrids for a Sustainable Energy Future
PI: Chris S. Edrington, Co-PIs: Helen Li, Juan Ordonez, Jim Zheng, Mischa Steurer - FSU
Description: The primary aim of the project was to address research and development in the area of
microgrids. Specifically the focus was in the area of PV and Plug in Hybrid Electric Vehicles integration,
microgrid modeling and control, grid-tying inverters/converters, energy storage, tri-generation, and
standards development for smart grids.
Budget: $719,333
This project has been completed
Title: Real-Time Power Quality Study For Sustainable Energy Systems
PI: U. Meyer-Baese, Co-PIs: Helen LI, Simon Foo, Anke Meyer-Baese, Juan Ordonez - FSU
Description: The main objective of this project is the collection of preliminary data for IESES proposals
that can be used to seek local, national and international sources of external funding from private and
government sponsors. The overall project has been split up in several independent subprojects to allow a
timely completion of the tasks. All tasks have been completed successfully.
Budget: $15,000
This project has been completed
Title: Planning Grant: Advancing Knowledge of Network Theory for Analysis and Design of Smart Power
Grids
PI: Svetlana V. Poroseva. Co-PIs: Yousuff Hussaini, Per Arne Rikvold - FSU
Description: With power grids evolving towards increasing size, complexity, and integration, it has
become more difficult to describe and predict their behavior, even under normal operational conditions.
With technological development, climate change, and activities in the political arena, adverse
circumstances (natural disasters, intelligent adversary, software design errors, human errors, etc.) have
become more probable and costly events. The Project seeks to provide industry and government with
advanced analytical and computational tools necessary for the automated evaluation of the structural
resilience and reliability of power grids. The potential applications of the Project’s results go beyond power
grids. Any infrastructure essential to our society and economy (e.g., computer, communication,
transportation) can benefit from the Project’s results. This project is complete.
Budget: $15,000
This project has been completed
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Title: Investigating the Effect of Appliance Interface Design on Energy-use Behavior
PI: Paul Ward, Co-PIs: Ian Douglas, David Eccles - FSU
Description: The primary objective of this research project was to identify the behavioral factors that
contribute to energy in/efficiency in the home. In particular, this project was designed to (a) examine
current state-of the science on behavioral factors that affect energy efficiency, (b) report on the efficiency
of typical energy consuming technology used in the home as well as existing programs designed to improve
efficiency, and (b) investigate the types of human-technology interactions and other behavioral factors that
lead to in/efficient energy use. To achieve these objectives this project proposed to use laboratory-based
experimental and field-based methods to (i) identify interface-design factors that constrain individuals to
behave in locally optimal but globally sub-optimal ways, and (ii) survey how cognitive, technological, and
motivational behavioral issues affect use in the home environment.
Budget: $247,720
This project has been completed
Title: Energy Delivery Infrastructures
PI: Lee Stefanakos Co-PIs: Zhixin Miao - USF (Formerly Alex Domijan (PI) and Arif Islam (Co-PI). Left
USF).
Description: The proposed project is to simulate the effects of a renewable energy generation system in a
microgrid context to the distribution grid system. The proposed project is to simulate the combination of
renewable distributed generation and a battery system to assess the effects during critical conditions such as
power system peak.
A research opportunity is to investigate how existing tools can be applied to properly representing dynamic
and transient behaviors of microgrids. Therefore, in this project we propose using simulation tools to model
a microgrid and investigate how well we can reproduce its measured behavior in the field
Budget: $485,184
Title: Micro Battery Defense Development
PI: Chunlei Wang - FIU
Description: The microbattery market for new miniature portable electronic devices such as cardiac
pacemakers, hearing aids, smart cards, personal gas monitors, micro electromechanical system (MEMS)
devices, embedded monitors, and remote sensors with RF capability is increasing rapidly. Thin-film
lithium batteries are among the most advanced battery systems that can scale down to the dimensions that
match the MEMS devices. However, these two-dimensional (2D) batteries are necessarily thin in order to
maintain effective transport of Li ions. In order to power MEMS devices with limited device area (areal
“footprints”), batteries must somehow make good use of their thickness. Three-dimensional (3D)
configurations offer a means to keep transport distances short and yet provide enough material such that the
batteries can power MEMS devices for extended periods of time. In this project, we focus on developing
functional 3D microbatteries based on our carbon microelectromechanical systems (C-MEMS) technique.
These microbatteries could offer order of magnitude increases in electrode surface area and charging
capability than thin film batteries at the same size scale.
Budget: , $192,418.30 – Not Funded by FESC
Title: Electrostatic Spray Deposition of Nanostructured Porous Metal Oxide Composite
PI: Chunlei Wang - FIU
Description: Recently, conversion reactions of interstitial-free 3d metal oxide structures (such as CoO,
CuO, and NiO) with structures unsuitable for intercalation chemistry have nevertheless been shown to
exhibit large, rechargeable capacities in cells with lithium. The specific capacities of these materials, which
are potential candidates for the negative electrode, can be as high as 1,000 mAhg-1 (about three times of
commonly used graphitic carbons). However, practical implementation using these metal oxides is
hampered by the large capacity loss of the first cycle and poor material cyclability. These problems are
partially attributed to the significant volume changes that occur during lithium uptake and removal (molar
volume change of ~100%), which causes mechanical failure and the loss of electrical contact at the anode.
They are also due to aggregation of metal nanoparticles that appears during the process of discharging the
metal oxide anodes. In order to overcome these two challenges and develop excellent rate capabilities and
high power densities of Li-ion batteries, metal oxide composite electrodes with hierarchical mixed
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conducting network structures will be synthesized. We propose the preparation and testing of multicomponent metal oxide anode films with a variety of morphologies using a simple and versatile method
based on the electrostatic spray deposition (ESD) technique. The ESD technique enables us to reproducibly
fabricate thin film ceramic materials with simple, low-cost and controllable designed morphologies. ESDderived ceramic thin films we obtained including 3-D reticular, spongy-like, hollow sphere, dense, etc
morphologies. The structures of these films can be easily tailored by changing the precursor solution
component(s) and adjusting the substrate temperature. In this project, we plan to fabricate porous metal
oxide materials, MxOy (M=Fe, Co). Material characterization methods (such as: SEM, TEM, AFM, BET,
etc) will be used to study the correlation between ESD parameters and surface morphologies.
Budget: $88,378.711 - Not Funded by FESC
Title: Fabrication and Investigation of Porous Tin Oxide Anodes for Li-Ion Micro Batteries
PI: Chunlei Wang - FIU
Description: The requirement of higher energy capacity microbatteries demands the exploitation of new
substitute materials with higher energy capacity than traditional graphite. SnO2 has been considered as one
of the most promising substitutes for the carbon anode in Li-ion batteries due to its high Li+ storage
capacity. However, the practical application of SnO2 as anode is restricted by poor cyclability and rate
capability due to large volume change during cycling, which can cause disintegration and electrical
disconnection from current collector. In this project, we propose the preparation and testing of tin oxide
anode films with a variety of porous morphologies using Electrostatic Spray Deposition (ESD) technique.
Our research focus will be developing an ESD processing to fabricate tin oxide electrode with different
pore sizes ranging from macropores to mesopores and down to micropores; constructing hierarchical
porous tin oxide electrode by controlling process parameters and introducing a surfactant or polymer
additives, and material characterization and electrochemical analysis in order to investigate the correlation
between morphology and electrochemical performance and understand the underlying mechanism. The
proposed research will significantly enhance our understanding of fundamental issues regarding intrinsic
properties of porous SnO2 films as anode for Li-ion batteries.
Budget: $100,000 - Not Funded by FESC
Title: Very High Energy-Density Ultracapacitors
PI: E. Bakhoum, UWF
Description: A new type of ultracapacitor that offers a capacitance density on the order of 500 Farads per
cubic centimeter or higher has been created. The principle behind the new ultracapacitor structure is the
insertion of a 100 nm-thick layer of barium strontium titanate as an interface between the activated carbon
electrode and the electrolyte. The new ultracapacitors are highly needed in hybrid vehicle applications; as
any significant increase in the energy storage capability of the ultracapacitors leads to substantial
improvement in the fuel efficiency of hybrid vehicles. Two manuscripts about this new development were
published in 2009. Additional research is ongoing. - Not Funded by FESC
Title: Secure Energy Systems
PI: Pramod Khargonekar - UF
Description: The goal of this project is to investigate the concept of secure energy systems and formulate a
concrete vision of a broad-based, comprehensive research program. An additional project goal is to develop
architecture for modeling, analysis, and design of secure energy systems. An energy system consists of a
collection of interconnected subsystems representing energy generation devices, energy consumption
devices, transmission, distribution, and storage devices, and communications and computing devices. Such
systems are dynamic and its operation is influenced by external perturbations. Definition of the system and
it environment depends on the problem of interest. This project is motivated by strong interest among key
decision makers in understanding and assuring security of energy systems in the face of various natural and
man-made threats. Increasing penetration of renewable energy sources and capabilities offered by smart
grid have the potential to enhance or degrade security of energy systems. Thus, these new developments
present additional motivation for understanding of secure energy systems. Whereas there is an intuitive
understanding of security and assurance, much work remains to be done in formulating precise definitions
that cover problems of interest and devising an overall architecture that may facilitate a system level
analysis and design of such secure energy systems. Taking into account rapid changes in the energy issues
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in a wide variety of private and public sectors, this project is a proactive effort to develop a vision and
architecture for analysis and design of secure energy systems. It is expected that the results of this project
will lead to future development and integration of specific analysis and design algorithms and software that
will assist system designers in assessing and ensuring an appropriate level of system security.
Budget: $220,000
Back to Thrust 1: Overarching
Title: Optimization, Robustness and Equilibrium Modeling for the Florida Smart Grid
PI: Panos Pardalos - UF
Description: This project began in January 2011. It aims to develop algorithms for optimal design and
functioning of Florida’s next generation of power transmission and distribution systems that will
incorporate the new realities of the grid. The goal is to create innovative real time capabilities for 1)
optimal location of renewable energy source; 2) detection and prevention of instabilities and outages; and
3) operating models including generalized Nash equilibrium problems in the electricity market.
Budget: $30,000
Policy
Title: Economic Impacts of Renewable Energy and Energy Efficiency Policies
PI: Theodore Kury – UF (PI use to be Mark Jamison)
Description: To serve its mission and contribute to FESC’s fulfillment of its mission, PURC is conducting
the three projects described below. These projects will be completed in two years and will deliver policy
relevant reports and academic quality papers. The projects are:
1) Economic and Job Impacts of State Renewable Energy and Energy Efficiency Policies
This project will provide empirical estimates of state renewable energy and energy efficiency policies on
economic development and jobs.
2) Electric Grid Impacts of State Renewable Energy and Energy Efficiency Policies
This project will provide an estimate of the impacts of renewable energy policies on the electric grid. It will
fill a gap in the literature for Florida, which as to date focused on the impacts on electricity generation.
3) Effects of Energy Commodity Profit Margins on Effectiveness of Energy Efficiency Programs
This project will test an assumption that is built into many state energy policies and that is held by many
policy makers at the national level, namely that utilities would improve consumer energy efficiency
practices if utility prices were decoupled from utility profits.
Budget: $150,000
Title: Environmental Impacts of Energy Production Systems: Analysis, Evaluation, Training, and
Outreach
PI: Amy B. Chan-Hilton, Co-PIs: Gang Chen, Wenrui Huang, Michael Watts, Ming Ye, Paul Lee - FSU
Description: The goal of this project is to develop tools and conduct research to objectively assess
environmental and water resources needs and constraints while developing prudent energy strategies and
policies. The focus of this research will be on fuel cycle and energy production systems. The objectives of
this project were to analyze the environmental and water resources demands and potential impacts, specific
to Florida’s unique geographical challenges, of fuel cycle systems and develop an objective environmental
impact screening and evaluation tool or decision support system for energy planning and policy making by
Florida’s industry, utilities, and government.
As Florida develops its long-term energy strategy, multiple efforts are ongoing to develop and apply a wide
range of energy technologies that are sustainable and carbon-neutral. But pragmatic issues related to
environmental impact and sustainability need to be addressed before these technologies may be
implemented. This project directly addressed the FESC’s Thrust 6 on “Energy systems and their
environmental and economic impacts.” This project also directly addresses IESES’s Objective 4 on unique
geographical challenges and Objective 5 on sustainable energy engineering, science and the sustainable
energy economy.
Budget: $118,470
External Collaborators: Florida Department of Environmental Protection
This project has been completed
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Title: Promoting Energy and Land Use Through Land Use, Transportation and Green Infrastructure Polices
PI: Tim Chapin, Co-PIs: Ivonne Audirac, Chris Coutts, Greg Thompson, Mark Horner - FSU
Description: In response to the many issues related to energy provision, energy sustainability, and GHGs,
in 2007 Governor Crist created an Action Team on Energy and Climate Change. This group was tasked
with investigating and recommending strategies for reducing GHG emissions, creating more sustainable
energy systems in Florida, and for establishing Florida as an international leader in innovative energy
provision. Related to this, the 2008 session saw the Florida Legislature pass HB 697 which, among many
things, requires every local government in the state to address energy systems and GHG emissions
explicitly within their comprehensive plans. Currently, the linkages between energy planning,
environmental and economic sustainability, land use and transportation planning, and GHG reductions have
never been stronger in Florida. This project is aimed at continuing the momentum in Florida for developing
broad-based solutions to these problems by helping to develop a knowledge base for informing state policy
in the areas of energy, sustainability, and land use and transportation planning.
Budget: $168,185
This project has been completed
Title: Political and Economic Institutions Regarding Siting of Energy Facilities
PI: R. Mark Isaac, Co-PIs: Douglas Norton, Svetlana Pevnitskaya - FSU
Description: The "Hold-Out" project evaluates the “hold-out” concept, which is discussed repeatedly in
the context of public policies regarding land acquisition and facilities siting, but a clear definition is elusive.
To economists, the most likely definition is that a profitable amalgamation of land parcels by one buyer
from competing sellers does not occur because of the failure of the private bargaining process. However,
sometimes the term seems to be used more for delay instead of failure in bargaining, or even the very
different concept of creation of any bilateral bargaining situation of the buyer and the “last” or “holdingout” seller, which may be inconvenient to the buyer but is immaterial in terms of economic efficiency
unless efficient trades actually fail. The experimental design is complete, the programming is complete,
Institutional Review Board approval has been obtained, and we have conducted two complete experimental
treatments. This research was presented at one of the Presidential Sessions at the 2009 Meetings of the
Southern Economics Association in November in San Antonio.
Budget: $79,621
This project has been completed
Title: Experimental Investigation of Economic Incentives of Policies, Institutions and R&D in
Environmental Conservation
PI: Svetlana Pevnitskaya, Co-PI: Dmitry Ryvkin - FSU
Description: Policies and institutions aiming at reducing pollution and battling climate change often do not
reach desirable results because actual decisions of governments and economic agents deviate from those
predicted by theory. We employed methods of experimental economics to find and explore such deviations
and their causes, and used the findings to modify theory and design better policies and institutions. In this
project, we constructed a theoretical model of decisions in a dynamic environment with costs of pollution
and climate change, while testing the theory in laboratory experiments with human subjects. We studied
actual behavior and explore responses to changes in the environment, production technologies, investment
in clean technology and institutions. This project is complete.
Budget: $43,217
This project has been completed
Other
Title: Fusion Energy Spheromak Turbulent Plasma Experiment-STPX
PI: Charles A. Weatherford, Co-PIs: Kyron Williams, Ephrem Mezolin - FAMU
Description: The Florida A&M University’s Center for Plasma Science and Technology (CePaST) has
nearly completed the construction of a spheromak fusion reactor. A spheromak is one of a general class of
experiments used to investigate key plasma physics principles relevant for the development of magnetically
confined, controlled thermonuclear fusion as a source of electrical power. This project involves
collaboration between Florida A&M University CePaST, West Virginia University, and Auburn University.
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The spheromak turbulent plasma physics experiment (STPX) is being constructed at FAMU in a facility
especially built for the STPX experiment. Fusion research is a key element in the nation’s long term energy
supply strategy, The spheromak concept may be a possible alternative to the tokamak concept (deployed at
ITER) which affords access to fundamental fusion science issues supportive of fusion while allowing us to
maintain and nurture an American fusion scientific workforce. This project will determine, using a fast duty
cycle between theory, experiment, and simulation, the essential elements required for full kinetic modeling
of an entire spheromak plasma using ab initio MHD with direct modifications from new turbulence physics.
The project will focus on the management of fluctuations and transport in a spheromak plasma using new
turbulence physics models and comprehensive helicity control. We will employ high time- and spatialresolution measurements of electron temperatures, ion temperatures, and magnetic field fluctuations to
investigate, understand, and eventually control reconnection driven heating as a means of increasing the
plasma temperature of spheromak plasmas. We will use divertor diagnostics of radiation and particle
transport along with edge biasing for electric field control to explore the effects of driven flows on
confinement and heating in spheromak plasmas with microparticles and will investigate the effects of MW
pulses coupled to protons on the plasma current and confinement.
Budget: $950,000 – Not Funded by FESC
Universities and External Collaborators:
Dr. Earl Scime, West Virginia University
Dr. Ed Thomas, Auburn University
Dr. Simon Woodruff, Woodruff Scientific, Inc
Title: Marketing Strategies to Incentives Entrepreneurship and Innovation in the Development of
Sustainable Energy
PI: Joe Cronin - FSU
Description: The objective of this project was to investigate the role of market pull strategies in advancing
sustainability goals. Specifically, the intent is to identify what “drives” consumers’ attitudes and behaviors
relative to sustainable products. This includes consumers’ personal attitudes, opinions, and beliefs, their
perceptions of their own and organizations’ abilities to affect or change the environment in which they live,
and their personal characteristics (e.g., demographics). In addition, in collaboration with the College of
Communications, the strengths and weaknesses of the various communication modalities that can be used
to deliver sustainability knowledge to consumers (e.g., advertisements, testimonials, expert word-of-mouth
communications, public relations, publicity, etc) were assessed. Specifically, the research attempts to
identify the optimal market pull modality; that is, the means by which to deliver to consumers the
knowledge that drives the purchase of sustainable goods and services. The overall objective of the research
is to provide much needed market pull information for organizations embarking on “green” marketing
strategies; that is, firms in the process of developing or expanding their mix of environmentally friendly
goods and services.
Budget: $191,555
This project has been completed
Title: Energy Sustainable Florida Communities
PI: Richard Feiock, Co-PIs: Ivonne Audirac, Keith Ihlanfeldt - FSU
Description: The objective of NESC is to stimulate innovation and energy investments that will accelerate
energy savings by local governments by sharing best practices and organizing and managing large scale
collaboration and bulk buying projects.
Florida State University has been working with U.S. DOE contributing surveys, research and outreach
assistance to assist in efforts to promote investment, collaboration, and bulk purchasing by local
governments that will achieve significant cost savings. This includes organizing NESC conference calls cohosted by hosted by FSU and DOE, conducting several surveys, and hosting a meeting of Florida local
government EECBG sub-awardees.
These initial research efforts and conference calls have been successful in identifying broad interest in
collaboration and bulk buying. They also revealed significant barriers to collaboration that need to be
addressed including issues related to coordination within governments, among governments and with other
organizations.
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We are now undertaking activities to address these barriers to collaboration at three levels: First we are
conducting focused regional workshops throughout the state. By bringing interested governments in each
region together with experts in collaboration, governance, finance, and purchasing we will identify specific
projects and design the mechanisms to put the projects in place. Second, are expanding our statewide
dialogue on a more systematic basis and share the insights and successes of our regional workshops. Third,
we are working with universities and other partners throughout the U.S. to share strategies and insights and
help replicate our successes in other states. By expanding our efforts and formalizing the network we will
make large scale energy savings a reality.
Budget: $125,424
This project has been completed
Title: Development of a Renewable Energy Research Web Portal
PI: Charles R. McClure, Co-PIs: Ian Douglas, Chris Hinnant - FSU
Description: This project identified, organized, and made available via a web portal, research generated as
part of the FESC effort as well as other selected related information resources and tools as identified by
FESC participants. The goal of this project was to provide IESES, FESC, researchers, and others in the
state of Florida with the research information they need to accomplish statewide energy goals. An initial
product from this project was an operational web portal that identifies, organizes, and provides access to a
range of FESC and other research related to renewable and alternative energy information. A second
product was research results on extending technologies that allow users to share information and
grow/sustain the web portal through a range of social networking techniques. This research attempts to
position FSU to seek additional external funding related to interactive databases and web portals. The
ultimate expected outcomes resulting from the project include increased IESES and FESC researcher
productivity; increased leverage and collaboration of FESC resources and funding; and improved policyand decision-making regarding the future uses and development of renewable and alternative energy in
Florida.
Budget: $194,542
This project has been completed
Title: Planning Grant: Hydrogen Storage Using Carbon-Based Adsorbent Materials
PI: Efstratios Manousakis - FSU
Description: This project was a theoretical investigation of a variety of carbon based nano-porous
materials, such as activated carbon or single-wall or multi-wall carbon nanotubes, which can be used to
store and transport hydrogen. We find that by doping with metallic elements, the micro-surfaces of these
carbon-based porous materials provide increased van der Waals forces to the adsorbed hydrogen molecules;
this effect significantly enhances the volumetric energy density for hydrogen storage and we caried out a
full theoretical investigation to find the optimum conditions. This project is complete.
Budget: $15,000
This project has been completed
Education and Outreach
Title: Florida Advanced Technological Education Center (FLATE)
PI: Marilyn Barger - UF
Description: FLATE (Florida Advanced Technological Education Center) is FESC's partner to develop
statewide curriculum frameworks for technical A.S./A.A.S. degree programs supporting existing and new
energy business sectors. FLATE develops the frameworks and facilitates their progress through the
multiple sequential industry-validation, student competencies based, FLDOE procedure. FLATE also
develops new courses and provides faculty professional development as required for each new program of
study. Additionally FLATE helps colleges in the State College System implement the new frameworks in
their institutions. To support the new curriculum, FLATE will work closely with the FESC Public
Outreach and Industry Partnership programs to provide additional professional development opportunities
for teachers and faculty to upgrade and update their STEM knowledge base.
Budget: $300,000
External Collaborators: Brevard Community College; Tallahassee Community College; Daytona State
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College; Central Florida Community College; Polk State College; Florida State College at Jacksonville;
Valencia Community College; School District Hillsborough County; Florida Department of Education –
Division of Adult and Career Education; West Side Technical School; WFI Banner Center for Energy;
Advanced Technology for Energy and Environment Center (ATEEC); University of West Florida, Dept of
Construction Technology; WFI Banner Center for Construction; WFI Banner Center for Alternative
Energy; USF College of Engineering; Madison Area Technical College ATE project for Alternative Energy
certifications; Milwaukee Area Technical College Energy Conservation and Advanced Manufacturing
Center (ECAM); Florida Energy Workforce Consortium (FEWC); TECO; Progress Energy; ISTEC (Ibero
Science and Technology Education Consortium).
Title: Outreach Activities for FESC
PI: Pierce Jones, Kathleen C. Ruppert, Hal S. Knowles III, Nicholas Taylor, Barbra Larson, Craig MillerUF
Description: Developing educational outreach programs and materials designed to deliver practical,
applicable information and knowledge on energy-related topics to the general public as well as targeted to
specific audiences such as builders, planners, engineers, architects, small businesses, local governments,
and utilities through the Cooperative Extension Service and others. By focusing educational programming
on climate and efficient use of energy and water, the program aims to provide the knowledge needed by
building and energy professionals, local governments, and the general public, to significantly reduce
greenhouse gas emissions in Florida.
Budget: $497,670
External Collaborators: Primarily DCA, FSU, UCF (FSEC), USF, and DEP with many others as well.
Title: UFTR Digital Control System Upgrade for Education and Training of Engineers and Operators
PI: Gabriel Ghita – UF (PI use to be Alireza Haghighat; he has left UF)
Current PI: Kelly Jourdan
Description: The goal of this project is to contribute to a major initiative on design, licensing and
construction of a fully digital control system for the University of Florida Training Reactor (UFTR). This
makes the UFTR the first operating nuclear power plant in the United States that uses a fully digital control
system. This facility will provide for the training and education of the necessary workforce in the area of
digital control and instrumentation for nuclear reactors. With this effort, a new focus/certificate on digital
control and instrumentation will be developed at the Nuclear and Radiological Engineering (NRE)
Department. Further, the UFTR facility will offer training courses for community colleges (Central Florida,
Indian River, and Jacksonville) in the State of Florida, personnel from nuclear utilities and government
agencies including the Nuclear Regulatory Commission (NRC). The project has already received
significant funding from industry and government in form of grants, contracts, equipment/systems, and
engineers’ time.
Budget: $308,000 Curent Budget: $45,000
External Collaborators: Several engineers from AREVA NP Inc & Siemens Corporation
Title: Energy and Efficiency Video Public Service Announcements
PI: Andy Opel, Co-PIs: Phil Steinberg, Leslie France-Patterson, Laura Arpan, Ian Weir - FSU
Description: This interdisciplinary team produced 6-8 short (30-second/one-minute) video public service
announcements (PSAs) that address issues of energy and efficiency and one 12-15 minute informational
documentary targeted to Florida legislators and the Governor’s office. These videos will be tailored to
reinforce existing IESES efforts.
Budget: $200,720
This project has been completed
Title: Planning Grant: Climate modeling and Outreach Activities
PI: Shawn R. Smith, Co-PIs: Steve Cocke, David Zierden, James O’Brien, Julie Harrington - FSU
The objective of the planning grant is to develop at least one external funding proposal that focuses on
areas of climate modeling and/or climate outreach that support the activities of the IESES. The focus of our
activities has centered on evaluating the potential offshore wind resource in the northeastern Gulf of
Mexico and elsewhere in Florida’s waters. Preliminary research has been completed using observations
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from instrumented Air Force towers and buoys in the waters around Florida. The existence of wind power
capacity has been identified at the assessed locations. Due to the sparseness of in-situ wind data in the
region, a numerical modeling approach will need to be pursued to develop a wind climatology with
sufficient spatial and temporal scales to further define the offshore wind power capacity.
A vast portion of the work conducted focused on outreach and education. When we began our project, the
idea of offshore wind power in Florida was not even on the radar of the Florida Legislature or the
renewable energy sector at large. We worked to raise the visibility of offshore wind as an energy resource
for Florida by attending meetings, connecting with the wind power industry in Florida, and briefing two
members of the Florida Legislature and presenting to the Florida Energy and Climate Commission. As a
result of these connections, we submitted a preliminary proposal to Siemens Wind Power and have
developed a network of colleagues both within FSU and the private sector that are interested in further
developing Florida’s offshore wind resource.
Budget: $15,000
This project has been completed
Title: Visiting Law Professor
Principal Investigator: JB Ruhl, Jim Rossi Co-PI: Uma Outka - FSU
Description: Two-year Visiting Scholar, Uma Outka, at the College of Law researched the interface
between land use law and innovative energy solutions and delivering academic symposia and graduate
student seminars on the research scope, comprising Sustainable Energy Research Project (SERP) within
Environmental and Land Use Law Program. This project is complete.
Budget: $214,603
This project has been completed
FESC Phase 2 Technology Commercialization
Title: Development of a Low Cost Concentrating Solar Energy System Using Solar Sausages
PIs: David VanWinkle, Sean Barton – UF
Description: Beginning in late 2010, weekly meetings have been held at HHH offices in Tallahassee that
include representatives of the several entities involved in deploying the “Solar Sausage” concentrating
system at the Yulee St. site in Tallahassee. The entities include Pro Solar Inc., Barkley Consulting
Engineers Inc., Winton Engineering PA, and Applied Research and Design Inc. A series of 50-foot long
prototype sausages were made and inflated on site. Many issues were identified that needed to be resolved
before manufacturing and deploying several hundred solar sausages on site including methods of
constructing, mounting, and operating the balloons, distribution of air and electricity, and removal of heat.
Industry Partner: Hunter and Harp Holdings (HHH)
Title: Stress Evolution in Solid-State Li-Ion Battery Materials
PI: Kevin S. Jones – UF
Description: Li-ion battery (LIB) technology is promising for use in electric drive vehicle (EDV) and
stationary energy storage applications. However, challenges with materials safety, performance, cost, and
manufacturing scalability have largely prohibited LIB implementation in these situations. Challenges in
stress evolution during the fabrication and processing of the elements of the cells remain and are not well
understood. In this study the roles of component fabrication and processing conditions on the resulting
stresses in the materials are being evaluated. Thin film battery components will be deposited on stainless
substrates using a novel fabrication method invented and patented by Planar Energy and the components
will be subjected to different annealing treatments. A novel curvature measurement system will be used to
characterize the stress in the component layers both after deposition and annealing and structural analysis
techniques will be used to correlate the resultant component material microstructure and crystallographic
phase(s) with the measured stresses.
Industry Partner: Planar Energy
Title: SWNT Based Air Cathodes for Fuel Cells & Metal Air Batteries
PI: Andrew G. Rinzler – UF
Description: The goal of this project is to develop and use novel gas diffusion oxygen reducing
electrode (air cathode) based on single wall carbon nanotube (SWNT) films in zinc-air batteries and fuel
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cells. Metal-air batteries, utilizing surrounding air as an inexhaustible cathode material have the highest
specific and volumetric energy density of any primary battery system available. Gas diffusion oxygen
electrodes, where molecular oxygen is electrocatalytically reduced, are vital to battery and fuel cell
performance. The air cathode should be permeable to air or another source of oxygen, but must be
substantially hydrophobic so that electrolyte will not leak though it, and have an electrically conductive
element connected to external circuitry. Generally, conventional air cathode is a thick multilayer
film comprising carbonaceous powder mixed with nanoscale metal catalyst to promote oxygen
reduction and hydrophobic polymer additive pressed onto electrically conductive layer. While noble
metals such as platinum that are commonly used as catalysts in conventional air cathodes offer
the advantages of intrinsic catalytic activity, their deficiency in resource, high costs, and
susceptibility to catalyst poisoning, have become a serious concern for commercial
applications. An optimized SWNT based air cathode catalyst that would constitute a significant
improvement in existing technologies is being developed. This new system avoids precious metals, is not
poisoned, is thin, light-weight, and resists electrolyte flooding.
Industry Partner: nRadiance LL
Title: Uni-Directional Impulse Turbine for the Powering of Offshore Monitoring Systems
PI: Zhihua Qu, Co-PI: Kuo-chi Lin – UCF
Description: Numerical modeling and experimental testing of turbine for wave energy conversion. The
University of Central Florida and Harris Corporation have joined efforts to design, build and analyze a
wave powered abandoned oil well monitoring system for use in the Gulf of Mexico. This system proposes a
fully automated oil leak detection system which is self-powered by the local ocean energy which is
converted to electricity, conditioned and sent from the surface buoy to the ocean floor to supply power for
an abandoned oil well monitoring system.
Industry Partner: Harris Corporation
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APPENDIX B – ACCOUNTABILITY MEASURES – DATA
1. Competitive Grants Applied by all SUS faculty in Energy Area
During Oct. 1, 2012 to Sep 30, 2013 Period

(Back to top)

SUS energy faculty submitted 340 funding proposals amounting to $111,611,306 during the twelvemonth period of Oct 1, 2012 through Sep 30, 2013. The information was collected through the databases at
each university, published news releases, and faculty input. The database information was reviewed
carefully and listings that are not energy related were deleted.
Due to confidential nature of this information, the listing of the proposals submitted is not given in this
report; however the break down by university is provided below:

FAMU
FAU

# of Proposals
Submitted
1
17

FSU

45

UCF/FSEC
UF
UNF
USF
TOTALS

81
116
7
73
340

University

Funding Requested
$5,000,000
$2,832,066
$1M+ (Funding amount was not
reported on 44 proposals)
$17,328,614
$48,058,398
$1,154,726
$37,237,502
$111,611,306
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2. Competitive Grants Received by All SUS Faculty in Energy Area
During Oct. 1, 2012 to Sep 30, 2013 Period (Back to top)
All SUS energy faculty information is listed below to show the scope of the SUS research program. This
information might be helpful in forming collaborative teams, informing the outside world (e.g., industry) of
FESC's research interests. The information was collected through the databases at each university,
published news releases, and faculty input.
The SUS faculty received 257 research and education awards totaling $66,523,541during the twelvemonth period of Oct 1, 2012 through Sep 30, 2013. Note many of the awards were based on proposals
submitted prior to this period, but the number demonstrates the competitiveness of the SUS faculty in this
arena. The information was collected through the databases at each university, published news releases, and
faculty input. The database information was reviewed carefully and listings that are not energy related to
energy were deleted.

#

1
2

3

4

Faculty
Lewis Johnson and
Charles
Weatherford
Charles
Weatherford
Maurice Edington,
Charles
Weatherford,
Lewis Johnson
Lewis Johnson and
Charles
Weatherford

University

Start
Date

End Date

Nuclear Isotope Detection

6/1/2013

05/31/14

$174,000

FAMU

Source/Agency
Defense Threat
Reduction
Agency

FAMU

DOE

Study of Matter Under Extreme
Conditions

9/1/2013

8/31/2014

$130,000

FAMU

NSF

Student-Centered Active Learning and
Assessment Reform

9/1/2013

8/31/2014

$270,000

FAMU

Laser-Matter Interactions

9/1/2013

8/31/2014

$240,000

9/18/2013

$155,135

03/13/201
2

$100,000

6/4/2013

$50,743

9/6/2013

$25,000

5

VanZwieten,James

FAU

6

Dhanak,Manhar

FAU

DOE
NSF EPAS –
SNMREC coproposer with
University of
New Orleans
Office of Naval
Research Federal

7

Ghenai,Chaouki

FAU

Florida Power
and Light-Corp.

8

Dhanak,Manhar

FAU

9

Steurer,Michael

FSU

Office of Naval
Research Federal
Alliance for
Sustainable
Energy, LLC

10

Zheng,Jianping

FSU

Bing Energy Inc

11

Oates,William

FSU

Florida A&M
University

Project Title

Collaborative Research : Optimized
Harvesting of Hydrokinetic Power by
Ocean Current Turbine Farms Using
Integrated Control
Design of Energy-Efficient
Autonomous Support Ships
Evaluation of Single Axis PV Solar
Tracker in Florida: Performance,
Foundation Concept and Long Term
Cost
Design of Energy-Efficient
Autonomous Support Ships - Proposed
Expansion of Grant N000140910159 for
refurbishment of engines on existing
12ft WAM-V USV and provide
planning support for a new 7m WAM-V

Amount

NREL PHIL Anti-Islanding Testing and
Demonstration

4/29/2013

11/22/201
3

$128,755

Characterization Of Catalytic Electrodes
And Pemfcs

3/18/2013

9/17/2013

$7,456

Simulation of Fluid-Structure
Interaction for High-Reyno

5/1/2013

4/30/2014

$18,178
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12

Taira,Kunihiko

FSU

13

Lee,Peter J

FSU

Honda Reseach
Institute
ITER (Int'l
Fusion Energy
Org) Org.

Drag Reduction Using Active Flow
Control

2/1/2013

3/31/2014

$340,394

Extended Analysis Of Strand To
Understand Cable Degradat

1/9/2012

11/30/201
4

$80,993

14

Van Winkle,David
H

FSU

SunnyLand
Solar, LLC

Instrumentation for the "Solar Sausage"
Energy Collect

7/1/2012

6/30/2014

$30,933

15

Taira,Kunihiko

FSU

U. S. Army
Research Office

Active Flow Control With
Thermoacoustic Actuators

4/1/2013

12/31/201
3

$49,525

16

AlbrechtSchmitt,Thomas E

FSU

US DOE

Differentiating between Lanthanides
and Actinides

9/15/2013

11/14/201
6

17

Balicas,Luis
Molinuevo

$180,000

SISGR - High Magnetic Fields as a
Probe to Unveil the Ph

FSU

US DOE

9/15/2009

7/14/2014

$162,000

18

Bonesteel,Nicholas
E

FSU

US DOE

Correlated Electrons in Reduced
Dimensions

6/1/1997

7/31/2014

$70,000

19

Engel,Lloyd W

FSU

US DOE

Microwave/Rf Spectroscopy of 2D
Solids/Stripes

7/1/2005

6/30/2014

$120,000

20

Eugenio,Paul M

FSU

US DOE

Experimental Hadronic Nuclear Physics

11/1/2007

10/31/201
3

$314,000

21

Gunzburger,Max
D

FSU

US DOE

Predicting Ice Sheet and Climate
Evolution at Extreme Sc

22

Gunzburger,Max
D

6/15/2012

6/14/2014

$40,932

FSU

US DOE

DIAMOND: An Integrated
Multifaceted Approach To Mathema

12/15/201
2

12/14/201
3

$200,000

23

Gunzburger,Max
D

FSU

US DOE

EQUINOX: Environment for
Quantifying Uncertainty: Inte

9/1/2013

8/31/2014

$150,000

24

Larbalestier,David
C

FSU

US DOE

High Field Superconductor
Development and Understanding

4/1/2007

3/30/2014

$568,000

25

Larbalestier,David
C

FSU

US DOE

The Underlying Science of High
Critical Current Density

7/1/2013

3/31/2014

$580,000

26

Lee,Peter J

FSU

US DOE

The Cost of Grain Boundaries on the
Performance of Supec

5/1/2013

3/31/2014

$200,000

27

Meeker JR,Richard
H

FSU

US DOE

The Sunshine State Solar Grid Initiative

12/6/2011

10/31/201
3

$799,999

28

Piekarewicz,Jorge

FSU

US DOE

From Quarks to the Cosmos

3/15/2007

3/14/2014

$127,000

29

Plewa,Tomasz

FSU

US DOE

Diverging Supernova Explosion
Experiments on NIF

8/1/2012

7/31/2014

$135,000

30

Prosper,Harrison B

FSU

US DOE

High Energy Physics

1/1/1997

4/30/2013

$264,000

31

Prosper,Harrison B

FSU

US DOE

High Energy Research At Florida State
University

5/1/2013

3/31/2014

$743,000

32

Roberts,Winston

FSU

US DOE

Research in Hadron Physics

8/7/2009

8/31/2014

$99,000

33

Schlottmann,Pedro
U

FSU

US DOE

Strongly Correlated Electron Systems

8/15/1998

2/14/2014

$55,000

34

Siegrist,Theo Max

FSU

US DOE

Discovery and Crystal Growth of New
Oxide Phases from Me

9/1/2012

8/31/2014

$200,000

35

Smirnov,Dmitry

FSU

US DOE

Infrared Optical Study of Graphene in
High Magnetic Fiel

8/15/2007

11/30/201
3

$140,000

36

Tozer,Stanley W

FSU

US DOE

Electron Interactions in Actidnides and
Related Systems

3/19/2013

3/18/2014

$537,000
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37

Van Sciver,Steven
W

FSU

US DOE

Liquid Helium Fluid Dynamics Studies

1/1/1996

1/31/2014

$262,000

38

Volya,Alexander S

FSU

US DOE

Atomic Nucleus: A Finite Open
Quantum Many-Body System

4/15/2013

4/14/2014

$115,000

39

Wiedenhoever,Ing
o Ludwig M

FSU

US DOE

Spectroscopy of Resonances in the
Astrophysical rp-Proce

7/15/2002

7/14/2014

$68,000

40

Ye,Ming

FSU

US DOE

Computational Bayesian Framework for
Quantification and
Modeling and Experimental
Characterization of Novel
Photomechanical Fibers

7/1/2012

6/30/2014

$146,406

10/1/2013

9/30/2017

$583,000

Acceptance Test-FDOT Turkey Lake

8/29/2012

9/28/2012

$1,350

1/31/2013

1/30/2014

$265,225

1/28/2013

12/31/201
5

$135,000

2/10/2010

6/30/2013

$321,876

7/1/2010

12/31/201
3

$56,332

7/1/2010

9/30/2013

$132,419

Bitumen Upgrading Study

11/6/2012

12/31/201
2

$10,250

US DOE

Building America Partnership for
Improved Residential Construction
(BA-PIRC) Task Order 3

4/9/2012

9/30/2013

$788,963

UCF/FSEC

US DOE

Building America Partnership for
Improved Residential Construction
(BA-PIRC) Task Order 4

2/12/2013

1/10/2014

$1,000,000

UCF/FSEC

City of Orlando

UCF/FSEC

US DOE
Solar Rating &
Certification
Corp. (SRCC)

FSU

AFOSR

42

William Oates &
Anant Paravastu
PI: Mr. David
Click; CoPI(s):
Mr. Houtan
Moaveni

UCF/FSEC

AAA Solar
Source

43

PI: Colleen
Kettles

UCF/FSEC

US DOE

UCF/FSEC

Office of Naval
Research

UCF/FSEC

FDACS

UCF/FSEC

US DOE

UCF/FSEC

US DOE

UCF/FSEC

Harris Corp.

41

44

45

46

47
48

49

50

51

52

53

PI: Dr. Nazim
Muradov
PI: Mrs. Susan
Schleith; CoPI(s):
Ms. Mary
Huggins, Mr.
David Click, Mr.
William Young

PI: Mr. John
Sherwin; CoPI(s):
Mr. Danny Parker
PI: Mr. Richard
Raustad; CoPI(s):
Dr. Lixing Gu
PI: Dr. Ali Raissi
PI: Mr. Eric
Martin; CoPI(s):
Mr. David Chasar,
Mr. Robin Vieira,
Mr. Charles
Withers
PI: Mr. Eric
Martin; CoPI(s):
Mrs. Janet
McIlvaine, Mr.
Philip Fairey, Mr.
Danny Parker
PI: Mr. David
Click; CoPI(s):
Colleen Kettles,
Mr. Houtan
Moaveni
PI: Dr. Lixing Gu;
CoPI(s): Mr.
Richard Raustad
PI: Ujjwala
Magdum; CoPI(s):
Mr. Safvat

UCF/FSEC

UCF/FSEC

Advancing Alternative Fuel Markets in
Florida
An Energy-Dense Al-NaBH4-PEMFC
Based Power Generator for Unmanned
Undersea Vehicles

ARRA: Sunsmart Schools Emergency
Shelters
ARRA: Technical Subtopic 4.1:
Improving Best Air Conditioner
Technology by 20-30% through a High
Efficiency Fan and Diffuser Stage
Coupled with an Evaporative Condenser
Pre-Cooler
ARRA: Technical Topic 2.1: Modeling
Variable Refrigerant Flow Heat Pump
and Heat Recovery Equipment

City of Orlando: 2MW PV Project at
Wastewater Facility
Continuity and Innovation in the
Development and support of Energy
Plus

5/2/2013

9/30/2013

$9,331

6/20/2011

6/19/2014

$345,500

CRIS (Certification Ratings Information
Service)

1/31/2013

12/31/201
3

$10,974
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Kalaghchy

54

55

PI: Mr. David
Click; CoPI(s):
Mrs. Susan
Schleith
PI: Mr. Charles
Withers; CoPI(s):
Mr. James
Cummings

11/26/201
2

12/31/201
2

$2,311

Florida Power &
Light Co.

Data Acquisition System Training and
Analysis
Energy and Power Reduction from Air
Misting Products Applied to
Commercial Condensing Units in Hot
and Humid Climates

10/9/2012

12/31/201
4

$67,380

Evolution of the EnergyPlus VRF
Computer Model
Field Monitoring of Geothermal Heat
Pump Systems for Bauer Foundation
Corporation

11/20/201
2

12/31/201
3

$45,000

UCF/FSEC

EPRI
Bauer
Foundation
Corporation

10/15/201
2

4/14/2014

$41,267

UCF/FSEC

Florida Power &
Light Co.

FPL Co-Funding of SEER 21
Experiments

10/9/2012

6/30/2014

$20,000

UCF/FSEC

Florida Power &
Light Co.

FPL Co-Funding of SEER 21
Experiments

2/12/2013

1/10/2014

$20,000

FSEC FY13 PV Test and Reliability
Studies

12/21/201
2

12/20/201
3

$445,000

FSEC FY13 RTC Partner Support

10/24/201
2

12/31/201
4

$365,000

Multi-Level Decision Tool for
Converting Landfill Sites into
Sustainable Energy Parks

9/1/2012

2/28/2014

$31,500

UCF/FSEC

Progress Energy

UCF/FSEC

59

PI: Mr. Richard
Raustad
PI: Mr. David
Chasar; CoPI(s):
Mr. Robin Vieira
PI: Mr. Eric
Martin; CoPI(s):
Mr. James
Cummings, Mr.
Charles Withers
PI: Mr. Eric
Martin; CoPI(s):
Mr. Charles
Withers, Mr.
James Cummings

60

PI: Mr. Stephen
Barkaszi

UCF/FSEC

Sandia NL

61

PI: Mr. Stephen
Barkaszi

UCF/FSEC

UCF/FSEC

Sandia NL
Hinkley Center
for Solid and
Hazardous
Waste
Management
(UFEIES123203
3UCF)

UCF/FSEC

Orange County
Board of
Commissioners

UCF/FSEC

US DOE

56

57

58

62

63

PI: Dr. Nicoleta
Hickman
PI: Mr. David
Click; CoPI(s):
Mr. Houtan
Moaveni

UCF/FSEC

66

PI: Dr. David
Block; CoPI(s):
Mr. John Harrison
PI: Mr. Eric
Martin; CoPI(s):
Mr. David Chasar,
Mr. Danny Parker
PI: Dr. Winston
Schoenfeld;
CoPI(s): Mr.
Robert Reedy

67

PI: Dr. Nazim
Muradov; CoPI(s):
Amit Gujar

UCF/FSEC

68

PI: Mr. Richard
Raustad

UCF/FSEC

64

65

UCF/FSEC

UCF/FSEC

Florida Power &
Light Co.
US PV
Manufac.
Consortium, Inc
(PVMC)
Royal
Melbourne
Institute of
Technology
(RMIT)
University
Associated Gas
Distributors of
Florida

OCCC PV and Energy Saving
Assessment
Phase 2 of the Southern Region
Resource and Training Program as Part
of the Southern Alternative Energy
Training Network

5/1/2013

9/30/2013

$16,998

10/1/2011

12/30/201
4

$389,884

Phased Deep Retrofits

5/4/2012

6/30/2014

$200,000

PV Manufacturing Consortium

9/1/2011

8/31/2016

$2,105,763

11/1/2012

2/28/2013

$20,000

5/15/2013

1/31/2014

$10,000

Pyrolysis of Duckweed and Microalgea
and Analysis of Pyolysis Products
Residential Energy Conservation
Program Workbook for the Associated
Gas Distributors of Florida

71

69

PI: Mrs. Susan
Schleith

UCF/FSEC

Florida Power &
Light Company

70

PI: Dr. Neelkanth
Dhere

UCF/FSEC

Instituto Militar
de Engenharia

UCF/FSEC

Colorado School
of Mines

71

72

PI: Dr. Neelkanth
Dhere
PI: Mr. David
Click; CoPI(s):
Mr. Houtan
Moaveni

74

PI: Mr. Safvat
Kalaghchy
PI: Mr. John
Harrison; CoPI(s):
Mr. David Click,
Mr. John Del Mar

75

PI: Colleen
Kettles

73

5/1/2009

7/31/2014

$14,628

7/1/2012

12/31/201
2

$14,089

1/21/2013

6/30/2013

$6,045

4/22/2013

12/30/201
3

$12,620

Solar Rating and Certification
Application Hosting Service

1/1/2013

12/31/201
3

$8,280

Solar Technical Services to OUC

7/30/2008

9/30/2013

$20,329

Space Coast Clean Cities Coalition
Support 2012
Space Coast Energy Consortium Annual
Symposium and IMAPS Technical
Workshop

11/16/200
9

11/15/201
3

$15,000

5/20/2013

6/17/2013

$1,800

SRCC Portal Development

7/1/2012

12/31/201
3

$47,521

FSU

SUNGRIN Simulation-Assisted
Understanding of the High-Penetration
PV Effects and Requirements

5/1/2012

8/31/2015

$150,000

UCF/FSEC

Progress Energy

SunSense Schools E-Shelter Plus-UP
(Utility Program) AKA SunSense Plus
UP (SunSmart) - Year 2

5/18/2012

7/31/2013

$1,153,276

UCF/FSEC

TECO

SunSmart E-Shelter Plus-UP (Utility
Program) TECO Plus Up

7/1/2012

6/30/2013

$119,000

UCF/FSEC

Sandia NL

Task 3 Long-Term System Test Facility
Development

8/9/2011

10/1/2012

$35,370

Task 3.3 High Voltage Bias Tests

8/9/2011

10/1/2012

$18,357

UCF/FSEC

UCF/FSEC

UCF/FSEC

UCF/FSEC

FL Dept of
Trans. (FDOT)
Solar Rating &
Certification
Corp. (SRCC)

OUC
Leonardo
Technologies,
Inc.
Space Coast
Energy
Consortium
Solar Rating &
Certification
Corporation
(SRCC)

81

PI: Colleen
Kettles
PI: Ujjwala
Magdum; CoPI(s):
Mr. Safvat
Kalaghchy
PI: Mr. David
Click; CoPI(s):
Mr. Houtan
Moaveni, Mr.
Robert Reedy
PI: Mrs. Susan
Schleith; CoPI(s):
Ms. Mary
Huggins, Mr.
Houtan Moaveni,
Mr. David Click
PI: Mrs. Susan
Schleith; CoPI(s):
Ms.
Mary
Huggins,
Mr.
Houtan Moaveni,
Colleen Kettles
PI: Mr. Stephen
Barkaszi; CoPI(s):
Mr.
Joseph
Walters

82

PI: Mr. Stephen
Barkaszi

UCF/FSEC

Sandia NL

83

PI: Mr. Stephen
Barkaszi

UCF/FSEC

Sandia NL

UCF/FSEC

U of CA/LBNL
Residential
Energy Service
Network, Inc

76

77

78

79

80

84

85

PI: Mr. Danny
Parker
PI: Mr. Philip
Fairey;
CoPI(s):
Mr. Raju
Sen

RF: FPL SunSmart Schools DAS
program

UCF/FSEC

UCF/FSEC

UCF/FSEC

UCF/FSEC

Science Without Borders Program
Solar Energy Research Institute for
India and the United States (SERIIUS)/
Study of PV module Reliability and
Durability in the Hot and Humid
Climate
Solar Power at the Turkey Lake Service
Plaza: A Best Practices Guide for
Governmental Agencies Interested in
Solar Power Projects

Task 3.4 Module Testing and
Certification
Technical Assistance to Lawrence
Berkeley National Laboratory with the
Home Energy Saver Software

8/9/2011

10/1/2012

$297

1/16/2013

12/31/201
3

$50,000

Technical Support for Residential
Energy Services Network

9/1/2012

12/31/201
4

$12,500

72

Sharma

(RESNET)

86

PI: Dr. Jong Baik

UCF/FSEC

Korea Institute
of Science and
Technology
(KIST)

87

PI: Dr. Neelkanth
Dhere

UCF/FSEC

Dow Chemical
USA

88

ACOSTA D E

UF

US DOE

US CMS TRIGGER UPGRADE AT
FERMILAB

1/30/2013

9/30/2013

$32,054

89

ACOSTA D E

UF

US DOE

US CMS M&O TRIGGER
SUBSYSTEM

8/23/2013

9/30/2014

$66,907

90

ACOSTA D E

UF

US DOE

US CMS M&O TRIGGER
SUBSYSTEM FY 2005

8/23/2013

9/30/2014

$50,093

8/29/2013

12/31/201
3

$50,000

2/19/2013

7/14/2014

$169,928

2/14/2013

8/14/2013

$159,386

Generation of lignin modified sugarcane
through TALEN

12/31/201
2

12/30/201
4

$335,641

Targeted integration and expression
ENABLING THE CIGS THIN-FILM
PV TECHNOLOGY TO MEET THE
DOE GOAL OF $0.50/W MODULE
PRICE
ADVANCED PRECURSOR
REACTION PROCESSING FOR
CU(INGA)(SES)2 SOLAR CELLS
INVESTIGATION OF NOVEL
STRONGLY CORELATED
ELECTRON STATES WITH THE
EMPHASIS ON PR-BASED
SYSTEMS
COLLABORATIVE
RESEARCH:TAILORING ENERGY
FLOW IN MAGNETIC
OSCILLATOR ARRAYS

6/1/2013

5/31/2014

$297,241

11/2/2012

4/11/2014

$284,356

8/14/2013

11/30/201
4

$155,051

12/12/201
2

1/31/2014

$106,990

91

ACOSTA D E

UF

US DOE

92

ADESOGAN A T

UF

ADISSEO
FRANCE SAS

93

ALTPETER F

UF

US DOE

94

ALTPETER F

UF

Syngenta
Biotechnology

95

ALTPETER F

UF

CPBR

96

ANDERSON T J

UF

US DOE

97

ANDERSON T J

UF

US DOE

98

ANDRAKA B

UF

US DOE

99

ARNOLD D P

UF

NSF

Thermal analysis and design
improvement of the KIST Hydrogen
Liquefaction System (HLS)

7/1/2012

6/30/2014

$99,964

Uninstall and pack DOW PV Modules
and Restore the Racks

3/7/2013

6/6/2013

$1,761

US CMS TRIGGER UPGRADE AT
FERMILAB
VALIDATE DYADIC ENZYME
EFFICIENCY COMPARE WITH
ROVABIO
ENGINEERING HYDROCARBON
BIOSYNTHESIS AND STORAGE
TOGETHER WITH INCREASED
PHOTOSYNTHETIC EFFICENCY
INTO SACCHARINAE

6/18/2013

5/31/2016

$250,000

QUARKNET PROJECT
COORDINATOR

7/19/2013

6/30/2014

$132,870

PNNL RADIATION DETECTION
SUMMER SCHOOL SUPPORT

4/29/2013

9/30/2013

$10,580

4/23/2013

7/30/2014

$49,177

2/6/2013

9/30/2014

$50,000

8/7/2013

9/30/2014

$49,913

100

AVERY P R

UF

US DOE

101

BACIAK J E

UF

102

BALACHANDAR
S

UF

US DOE
HYUNDAI
HEAVY
INDUSTRIES
CO

103

BOLCH W E

UF

US DOE

ENGINE THERMAL MANAGEMENT
(ETM) FOR EXCAVATORS
DISOMETRY SUPPORT FOR TECHA
RIVER POPULATIONS - HYBRID
PHANTOM BASED INTERNAL AND
EXTERNAL DOSE COEFFICIENTS

104

BOLCH W E

UF

US DOE

DISOMETRY SUPPORT FOR TECHA
RIVER POPULATIONS - HYBRID

73

PHANTOM BASED INTERNAL AND
EXTERNAL DOSE COEFFICIENTS

105

CHEN Y

UF

NSF

106

CHENG H P

UF

NSF

107

CHENG H P

UF

US DOE

108

CHENG H P

UF

US DOE

109

CHERNATYNSKI
YA

UF

US DOE

110

CHUNG J N

UF

NASA

111

CHUNG J N

UF

UF FOU

112

CHUNG J N

UF

113

CHUNG J N

114

INNOVATION TRANSFER OF THE
PORTABLE NUCLEAR MOMENT
IMAGING PLATFORM
UNDERSTANDING AND
REDUCING THERMAL NOISE VIA
ATOMISTIC SIMULATIONS
A COMPUTATIONAL APPROACH
TO COMPLEX JUNCTIONS AND
INTERFACES
DISORDER-MEDIATED
PROPERTIES OF FUNCTIONAL
MATERIALS
MICRO/NANO SCALE AFM-BASED
THERMAL CONDUCTIVITY
MEASUREMENT AND ATOMISTIC
MODELING FOR OXIDE FUEL: THE
EFFECTS OF ....
CRYOGENIC STORAGE AND
TRANSFER LINE THERMAL AND
FLUID PHYSICS IN LOW TO ZERO
GRAVITY (STUDENT: CHARLES
COOK)

3/22/2013

8/31/2014

$156,997

7/9/2013

8/31/2014

$105,000

11/6/2012

11/30/201
4

$180,000

9/20/2013

8/31/2014

$75,000

4/15/2013

9/30/2013

$23,001

6/24/2013

8/14/2014

$30,000

HINES/PROGRESS ENERGY
EMINENT SCHOLAR CHAIR

10/29/201
2

8/31/2017

$15,916

UF FOU

HINES/PROGRESS ENERGY
EMINENT SCHOLAR CHAIR

1/24/2013

8/31/2017

$15,800

UF

UF FOU

HINES/PROGRESS ENERGY
EMINENT SCHOLAR CHAIR

4/15/2013

8/31/2017

$15,964

CHUNG J N

UF

UF FOU

7/18/2013

8/31/2017

$16,046

115

CONDIT R

UF

US DOE

10/25/201
2

9/30/2013

$17,500

116

DAVIDSON M R

UF

NSF

3/18/2013

8/31/2014

$318,794

117

J M Davis

UF

5/30/2015

$138,000

118

DIXON W E

UF

US Dept of Ag
Forest Service
ECLIPSE
ENERGY
SYSTEMS (US
ARMY)

4/30/2013

2/1/2014

$51,704

119

DOBSON J P

UF

NSF

3/18/2013

8/31/2014

$29,869

120

ERICKSON J E

UF

USDA-AFRI

10/9/2012

6/30/2016

$222,298

121

ERICKSON J E

UF

USDA-NIFA

6/1/2011

5/31/2015

$548,574

122

FENNELLY K P

UF

UNIV OF
COLORADO

8/12/2013

3/31/2015

$36,999

HINES/PROGRESS ENERGY
EMINENT SCHOLAR CHAIR
UNRAVELING OF ASSEMBY AND
STRUCTURE-FUNCTION
RELATIONSHIPS OF POXVIRUSES
INNOVATION TRANSFER OF THE
PORTABLE NUCLEAR MOMENT
IMAGING PLATFORM
Annotation of the Cronartium Genome

ECLIPSE ENERGY SYSTEMS
CAMERA PROJECT - SBIR PHASE II
INNOVATION TRANSFER OF THE
PORTABLE NUCLEAR MOMENT
IMAGING PLATFORM
Direct effects of converting
conventional agroecosystems to
bioenergy cropping systems on carbon,
water, and nutrient cycling in the
southeastern U.S.A.
Biomass R&D Initiative: Next
generation sweet sorghums –
sustainable production of feedstocks for
fuels, chemicals and value-added
products
ROLE OF HVAC SYSTEMS IN THE
TRANSMISSION OF INFECTIOUS
AGENTS IN BUILDING AND

74

INTERMODAL TRANSPORTATION

123

FIELD R D

UF

US DOE

124

FIELD R D

UF

US DOE

125

FIELD R D

UF

US DOE

126

FIELD R D

UF

US DOE

127

FISHER P

UF

US DEPT OF
AG

128

FORDER J R

UF

129

FORTES J A

UF

NSF
UNIV OF
INDIANA
(NSF)

130

FUCHS G E

UF

US DOE

131

FUCHS G E

UF

US DOE

132

GILBERT R A

UF

BP BIOFUELS
N. AMERICA

133

GILBERT R A

UF

US DOE

134

GOLUOGLU S

UF

US DOE

135

GOLUOGLU S

UF

US DOE

136

GOLUOGLU S

UF

US DOE

137

GUAN Y

UF

US DOE

TASK T2: RESEARCH IN HIGH
ENERGY PHSYICS
(EXPERIMENTAL AND
THEROTICAL) TOGETHER WITH
QUARKNET EDUCATIONAL
OUTREACH
TASK T: ELEMENTARY PARTICLE
THEORY AND PHENOMENOLOGY
AT THE UNIVERSITY OF FLORIDA
TASK T: ELEMENTARY PARTICLE
THEORY AND PHENOMENOLOGY
AT THE UNIVERSITY OF FLORIDA
TASK T: ELEMENTARY PARTICLE
THEORY AND PHENOMENOLOGY
AT THE UNIVERSITY OF FLORIDA
NUTRIENT, WATER, AND LABOR
EFFICIENCY IN FLORICULTURE
PRODUCTION
INNOVATION TRANSFER OF THE
PORTABLE NUCLEAR MOMENT
IMAGING PLATFORM
FUTUREGRID: AN EXPERIMENTAL
HIGH PERFORMANCE GRID TESTBED
FHTCC: COMPARISON OF THE
SINGLE-CRYSTAL NI-BASE
SUPERALLOYS FOR MULTICOMPONENT IGT VANE
APPLICATIONS
FUEL AGING IN STORAGE AND
TRANSPORTATION:
ACCELERATED
CHARACTERIZATION AND
PERFORMANCE ASSESSMENT OF
THE USED NUCLEAR...
SACCHARUM BREEDING,
EVALUATION, AND
DEVELOPMENT OF ENERGY
CANE FOR BIO-FUEL
PRODUCTION
DISCOVERING THE DESIRABLE
ALLELES TO THE
LIGNOCELLULOSIC BIOMASS
TRAITS IN SACCHARUM
GERMPLASM COLLECTIONS FOR .
..
ELEMENTS OF NUCLEAR
SAFEGUARDS, NONPROLIFERATION, AND SECURITY
ELEMENTS OF NUCLEAR
SAFEGUARDS, NONPROLIFERATION, AND SECURITY
ELEMENTS OF NUCLEAR
SAFEGUARDS, NONPROLIFERATION, AND SECURITY
MULTI-STAGE STOCHASTIC
INTEGER PROGRAMMING FOR
POWER GRID SYSTEMS

138

HANLON JR E A

UF

US DOE

BIO-DIESEL CELLULOSIC
ETHANOL RESEARCH PROJECT

75

6/4/2013

6/30/2013

$70,906

7/11/2013

3/31/2014

$95,324

7/11/2013

3/31/2014

$89,683

7/11/2013

3/31/2014

$130,993

9/6/2013

7/31/2018

$24,343

3/29/2013

8/31/2014

$9,160

8/16/2013

9/30/2013

$210,654

4/1/2013

12/31/201
4

$25,000

11/13/201
2

9/30/2014

$92,980

10/26/201
2

6/30/2015

$764,791

7/16/2013

9/14/2014

$58,424

3/15/2013

1/30/2014

$72,234

3/15/2013

1/30/2014

$20,718

6/14/2013

1/30/2014

$4,171

10/22/201
2

9/30/2013

$54,000

12/14/201
2

7/31/2013

$7,175

139

HIRSCHFELD P J

UF

US DOE

140

HOLLOWAY P H

UF

NSF

141

INGRAM L O

UF

US DEPT OF
AG

142

INGRAM L O

UF

143

JAMISON M A

UF

US DOE
AGC REG
SANEAMENT
O E ENERG
EST

144

JAMISON M A

UF

NSF

145

JIANG P

UF

NSF

146

JONES J L

UF

US DOE

147

JONES J L

UF

US DOE

148

JONES K S

UF

POLYPLUS
BATTERY
COMPANY

149

JONES P H

UF

US DOE

150

KAINER K A

UF

NSF

151

KIRST M

UF

US DEPT OF
AG

152

KLAUSNER J F

UF

US DOE

153

UF

US DOE

154

KLEIMAN V D
Hal Knowles,
Craig Miller, Nick
Taylor and
EcoCity Partners

155

KUMAR M

UF

US DOE

NSF

THEORY OF NOVEL
SUPERCONDUCTORS
INNOVATION TRANSFER OF THE
PORTABLE NUCLEAR MOMENT
IMAGING PLATFORM
DIRECT EFF OF CONVERTING
CONVENTIONAL CROPPING
SYSTEMS TO BIOFUEL CROPPING
SYSTEMS ON ECOSYSTEM
SERVICES FOR SE US
US-INDIA CONSORTIUM FOR
DEVELOPMENT OF SUSTAINABLE
ADVANCED BIOFUEL SYSTEMS
REGULATORY AGENCY OF
SANITATION AND ENERGY OF
THE STATE OF SAO PAULO
SEP COLLABORATIVE: ROUTES
TO EARTH ABUNDANT
KESTERITE-BASED THIN FILM
PHOTOVOLTAIC MATERIALS
HEAT-PIPE-INSPIRED DYNAMIC
WINDOWS ENABLED BY A
SCALABLE BOTTOM-UP
TECHNOLOGY
SYNTHESIS AND STABILITY OF
FERROELECTRIC-ELECTRODE
INTERFACES - COMPUTATIONAL
SYNTHESIS AND STABILITY OF
FERROELECTRIC-ELECTRODE
INTERFACES: EXPERIMENTAL
INVESTIGATING ALLOY EFFECTS
IN SULFIDE BASED CONVERSION
CATHODES FOR LI ION
BATTERIES
OSCEOLA COUNTY ENERGY
INITIATIVE
FROM INDIVIDUAL DECISIONS TO
COLLECTIVE ACTION FOR
BIODIVERSITY CONSERVATION:
NETWORKED GOVERANCE OF
PRIVATE RESERVES...
ACCELERATED DEVELOPMENT
OF OPTIMAL FEEDSTOCK FOR
BIOENERGY USING GENOMEWIDE SELECTION
DOE ARPA-E IPA FOR DR. JAMES
KLAUSNER
CONJUGATED
POLYELECTROLYTES: DISRUPTED
INTERACTIONS, SELFASSEMBLED STRUCTURES AND
HYBRID POLYMER SOLAR
PHOTCOPY
The BEERE Menu: Pre-Packaged
Technology Retrofit Options for PACE
Financing
CAREER: AN INTEGRATED
HYBRID FORECASTING
FRAMEWORK FOR INCREASED

76

10/17/201
2

8/31/2014

$105,000

3/18/2013

8/31/2014

$42,568

11/29/201
2

6/30/2016

$34,286

1/2/2013

9/17/2017

$304,331

11/5/2012

11/20/201
2

$136,867

10/5/2012

8/31/2016

$192,453

7/15/2013

7/31/2016

$330,000

1/30/2013

8/30/2013

$10,000

1/30/2013

8/30/2013

$30,000

10/31/201
2

8/15/2013

$50,000

11/14/201
2

11/15/201
2

$200,000

8/16/2013

8/31/2014

$46,951

9/11/2013

8/31/2016

$774,615

7/3/2013

9/23/2014

$34,251

5/10/2013

3/14/2014

$50,000

1/1/2011

9/30/2014

$128,421

1/29/2013

1/31/2018

$400,000

WIND POWER PENETRATION

156

LADD A J

UF

US DOE

157

V de CrécyLagardV

UF

NSF

158

LEON R

UF

US DEPT OF
AG

159

LI T

UF

NSF

160

MANUEL M V

UF

US DOE

161

MANUEL M V

UF

US DOE

162

MARTIN C R

UF

US DOE

163

Martin Tim

UF

USDA

164

MAUPIN J A

UF

US DOE

165

MCELWEEWHITE L

UF

NSF

166

MIKOLAITIS D
W

UF

US DOE

167

MITSELMAKHE
RG

UF

US DOE

168

MITSELMAKHE
RG

UF

US DOE

169

MITSELMAKHE
RG

UF

US DOE

REACTION-INFILTRATION
INSTABILITIES IN FRACTURED
AND POROUS
Collaborative Research: Metabolite
repair – Uncovering the hidden support
system for metabolic networks
DIRECT EFF OF CONVERTING
CONVENTIONAL CROPPING
SYSTEMS TO BIOFUEL CROPPING
SYSTEMS ON ECOSYSTEM
SERVICES FOR SE US
SHF:SMALL:COLLABORATIVE
RESEARCH:EXPLORING ENERGYEFFICIENT GPGPU'S THROUGH
EMERGING TECHNOLOGY
INTEGRATION
CENTER FOR MATERIALS
SCIENCE OF NUCLEAR FUEL
EFFECTS OF ALLOYING
ADDITIONS TO THE STRUCTURE
AND PROPERTIES OF MAGNESIUM
THIN FILMS - FELLOWSHIP FOR
RYAN HOOPER
SCIENCE OF PRECISION
MULTIFUNCTIONAL
NANOSTRUCTURES FOR
ELECTRICAL ENERGY STORAGE
PINEMAP consortium
IDENTIFICATION OF
PROTEASOME SUBSTRATES OF
THE HALOARCHAEON HALFERAX
VOLCANII
SEP COLLABORATIVE: ROUTES
TO EARTH ABUNDANT
KESTERITE-BASED THIN FILM
PHOTOVOLTAIC MATERIALS
KINETIC TOOL DEVELOPMENT
BASED ON CANTERA OPEN
SOURCE REACTION KINETICS
SOFTWARE PACKAGE
TASK P: RESEARCH IN HIGH
ENERGY PHSYICS
(EXPERIMENTAL AND
THEROTICAL) TOGETHER WITH
QUARKNET EDUCATIONAL
OUTREACH
TASK P: RESEARCH IN HIGH
ENERGY EXPERIMENTAL
PHYSICS USING THE CMS
DETECTOR AT THE LARGE
HADRON COLLIDER, CERN,
GENEVA
TASK P: RESEARCH IN HIGH
ENERGY EXPERIMENTAL
PHYSICS USING THE CMS
DETECTOR AT THE LARGE
HADRON COLLIDER, CERN,
GENEVA

77

3/26/2013

2/28/2014

$144,724

5/31/2016

$1,383,829

11/29/201
2

6/30/2016

$140,570

8/21/2013

7/31/2016

$243,749

10/24/201
2

9/30/2014

$95,615

8/29/2013

5/15/2014

$25,000

9/23/2013

7/31/2014

$150,000

5/1/2016

$12,000,000

5/30/2013

7/14/2014

$159,000

10/5/2012

8/31/2016

$318,796

3/12/2013

9/15/2013

$15,000

1/25/2013

6/30/2013

$98,155

7/12/2013

3/31/2014

$67,806

7/12/2013

3/31/2014

$887,194

170

MITSELMAKHE
RG

UF

US DOE

US CMS EMU AT FERMILAB

4/25/2013

9/30/2014

$41,421

171

MITSELMAKHE
RG

UF

US DOE

4/25/2013

9/30/2014

$109,808

172

MOGHADDAM S

UF

US DOE

US CMS EMU AT FERMILAB
NANOENGINEERED MEMBRANE
BASED ABSORPTION COOLING
FOR BUILDINGS USING
UNCONCENTRATED SOLAR AND
WASTE HEAT

10/26/201
2

12/31/201
4

$1,649,137

173

MOGHADDAM S

UF

US DOE

12/13/201
2

8/19/2014

$66,088

174

MUNOZ P R

UF

US DEPT OF
AG

9/11/2013

8/31/2016

$225,385

175

MURRAY G

UF

NSF

6/25/2013

12/31/201
4

$21,118

176

MURRAY G

UF

NSF

6/25/2013

12/31/201
4

$2,022

177

NINO J C

UF

US DOE

8/28/2013

6/30/2017

$55,000

178

UF

US DOE

9/3/2013

6/30/2017

$100,000

179

NINO J C
Nino, Juan;
Baciak, James;
Jordan, Kelly

UF

DOE

1/1/2014

1/1/2017

$800,000

180

PETER G F

UF

US DOE

ABSORPTION WATER HEATER
DEVELOPMENT PROJECT
ACCELERATED DEVELOPMENT
OF OPTIMAL FEEDSTOCK FOR
BIOENERGY USING GENOMEWIDE SELECTION
DOCTORAL DISSERTATION
RESEARCH: THE TREE FARMERS
OF HAITI: DOCUMENTING THE
DOMESTICATION OF ENERGY FOR
ANDREW TARTER
DOCTORAL DISSERTATION
RESEARCH: THE TREE FARMERS
OF HAITI: DOCUMENTING THE
DOMESTICATION OF ENERGY FOR
ANDREW TARTER
DOE
FELLOWSHIPS/SCHOLARSHIPS
2013 - MEHRAD MEHR
FELLOWSHIP
DOE
FELLOWSHIPS/SCHOLARSHIPS
2013 - MEHRAD MEHR
FELLOWSHIP
BiI3 Gamma-Ray Spectrometers for
Room Temperature Nuclear Materials
Safeguarding
THE DUAL EFFECT OF
MICROTUBULE MANIPULATION
ON POPULUS WOOD FORMATION
AND DROUGHT TOLERANCE

2/26/2013

7/31/2014

$27,029

181

PETER G F

UF

US DOE

1/10/2015

$5,594,276

182

PHILLPOT S R

UF

US DOE

8/28/2013

6/30/2017

$5,000

183

PHILLPOT S R

UF

US DOE

8/28/2013

6/30/2017

$5,000

8/16/2013

7/31/2017

$357,170

8/21/2013

1/30/2016

$78,509

10/24/201
2

9/30/2014

$104,385

184

PHILLPOT S R

UF

US NUCLEAR
REGULATORY
COM

185

PHILLPOT S R

UF

UNIV OF
ILLINOIS

186

PHILLPOT S R

UF

US DOE

Commercial Production of Terpene
Biofuels in Pine
DOE
FELLOWSHIPS/SCHOLARSHIPS
2013 - MORGAN BYERLY
SCHOLARSHIP
DOE
FELLOWSHIPS/SCHOLARSHIPS
2013 - PAUL JOHNS SCHOLARSHIP
UNIVERSITY OF FLORIDA
NUCLEAR ENGINEERING
PROGRAM NRC FELLOWSHIP
PROGRAM
ENGINEERED ZIRCALOY
CLADDING AND FUEL PELLET
MODIFICATIONS FOR IMPROVED
ACCIDENT TOLERANCE OF LWR
NUCLEAR FUEL
CENTER FOR MATERIALS
SCIENCE OF NUCLEAR FUEL

78

188

POWERS K W

UF

G4
SYNERGETICS
CORP.

189

PULLAMMANAP
PALLIL P

UF

US DOE

Next-generation sweet sorghums sustainable production of feedstocks for
fuels, chemicals and value-added
products
POWDER CHARACTERIZATION
AND BENEFICIATION FOR NICKEL
METAL HYDRIDE BATTERY
MANUFACTURING
US-INDIA CONSORTIUM FOR
DEVELOPMENT OF SUSTAINABLE
ADVANCED BIOFUEL SYSTEMS

190

RAY H

UF

US DOE

NEURINO CROSS SECTIONS:
FOUNDATIONS OF THE FUTURE

191

RAY H

UF

US DOE

192

REDDY K R

UF

US DOE

193

ROCKWOOD D L

UF

FL FORESTRY
ASSOCIATION

194

ROQUE R

UF

FL DEPT OF
TRANS.

195

SCHANZE K S

UF

US DOE

196

SCHANZE K S

UF

US DOE

197

SCHANZE K S

UF

US DOE

198

SCHERT J D

UF

PASCO CNTY

199

SCHUUR T

UF

US DOE

200

SCHUUR T

UF

US DOE

NEURINO CROSS SECTIONS:
FOUNDATIONS OF THE FUTURE
US-INDIA CONSORTIUM FOR
DEVELOPMENT OF SUSTAINABLE
ADVANCED BIOFUEL SYSTEMS
DEMONSTRATION OF FAST
GROWING TREES BIOENERGY
FARMS IN FLORIDA FOR MOSIAC PHASE 4
EVALUATION OF NEW BINDERS
USING NEWLY DEVELOPED
FRACTURE ENERGY TEST
CONJUGATED
POLYELECTROLYTES: DISRUPTED
INTERACTIONS, SELFASSEMBLED STRUCTURES AND
HYBRID POLYMER SOLAR
PHOTCOPY
SOLAR FUELS AND NEXT
GENERATION PHOTOVOLTAICS EFRC
SOLAR FUELS AND NEXT
GENERATION PHOTOVOLTAICS EFRC
RESEARCH TO EXAMINE THE
RECYCLING OF WASTE TO
ENERGY ASH AT THE PASCO
COUNTY RESOURCE RECOVERY
FACILTY
EFFECTS OF WARMING THE DEEP
SOIL AND PERMAFROST ON
ECOSYSTEM CARBON BALANCE
IN ALASKAN TUNDRA: A
COUPLED MEASUREMENT AND
EFFECTS OF WARMING THE DEEP
SOIL AND PERMAFROST ON
ECOSYSTEM CARBON BALANCE
IN ALASKAN TUNDRA: A
COUPLED MEASUREMENT AND
WALL TURBULENCE WITH
DESIGNER PROPERTIES
IDENTIFICATION,
CHARACTERIZATION &
MANIPULATION OF ENERGY
PATHWAYS
REDUCING INDUSTRIAL ENERGY
INTENSITY IN THE SOUTHEAST

187

Preston Jim

UF

US DOE

201

SHEPLAK M

UF

CA INST OF
TECH. (US AIR
FORCE)

202

SHERIF S A

UF

US DOE

79

4/30/2015

$653,712

4/4/2013

2/28/2014

$49,704

1/2/2013

9/17/2017

$787,970

5/20/2013

3/31/2016

$94,118

5/20/2013

3/31/2016

$12,882

1/2/2013

9/17/2017

$86,850

5/1/2013

12/31/201
3

$42,900

5/3/2013

7/31/2013

$27,018

5/8/2013

3/14/2014

$105,000

10/15/201
2

7/31/2013

$156,275

8/21/2013

6/30/2014

$204,581

5/2/2013

10/8/2014

$64,375

7/11/2013

9/14/2014

$238,932

7/11/2013

9/14/2014

$101,168

1/7/2013

11/14/201
3

$135,705

5/16/2013

8/23/2013

$35,000

207

SRINIVASAN R S

UF

GREEN
BUILDING
INITIATIVE

208

STANTON C J

UF

WASHINGTON
UNIV (NSF)

209

STANTON C J

UF

WASHINGTON
UNIV (NSF)

210

STEWART G R

UF

US DOE

211

SUBHASH G

UF

US DOE

212

TANNER D B

UF

US DOE

213

TANNER D B

UF

US DOE

DIRECT EFF OF CONVERTING
CONVENTIONAL CROPPING
SYSTEMS TO BIOFUEL CROPPING
SYSTEMS ON ECOSYSTEM
SERVICES FOR SE US
FHTCC: NOVEL POLISHING TO
FABRICATE ULTRA LOW
THICKNESS VARIATION
DIAMOND SUBSTRATES FOR
NEXT GENERATION BEAM....
COMPUTATIONAL CATALYSIS
AND ATOMIC-LEVEL SYNTHESIS
OF
MATERIALS:BUILDING
EFFECTIVE CATALYSTS FROM
FIRST PRINCIPLES
MATERIALS AND DEVICES
COMPATIBLE WITH HIGH
VOLUME ROLL-TO- ROLL
MANUFACTURING OF POLYMER
SOLAR CELLS
ENERGY ASSESSMENT &
BUILDING ENERGY
PERFORMANCE OPTIONS OF
GREEN GLOBES FOR NEW
CONSTRUCTION
DEVELOPMENT OF LASERENHANCED NMR FOR
SPECTROSCOPY OF
PHOTOVOLTAIC MATERIALS
DEVELOPMENT OF LASERENHANCED NMR FOR
SPECTROSCOPY OF
PHOTOVOLTAIC MATERIALS
UNDERSTANDING IRON
SUPERCONDUCTORS/FOCUS ON
NODAL BEHAVIOR
HOLISTIC APPRACH TO AN
ENHANCED ACCIDENT TOLERNT
FUEL SYSTEM
THE GENERATION 2 AXION DARKMATTER EXPERIMENT (GEN 2
ADMX)
THE GENERATION 2 AXION DARKMATTER EXPERIMENT (GEN 2
ADMX) (OFF CAMPUS)

214

TANNER D B

UF

US DOE

SEARCH FOR AXIONIC DARK
MATTER

215

TANNER D B

UF

US DOE

216

Tong Z

UF

USDA-BRDI

217

TOWNSEND T G

UF

PASCO CNTY

218

TOWNSEND T G

UF

PASCO CNTY

203

SILVEIRA M L

UF

US DEPT OF
AG

204

SINGH R K

UF

US DOE

205

SINNOTT S B

UF

US DOE

206

SO F

UF

US NAVY

SEARCH FOR AXIONIC DARK
MATTER
USDA-BRDI: Next generation sweet
sorghums: Sustainable production of
feedstocks for fuels, chemicals and
value-added products
RESEARCH TO EXAMINE THE
RECYCLING OF WASTE TO
ENERGY ASH AT THE PASCO
COUNTY RESOURCE RECOVERY
FACILTY
RESEARCH TO EXAMINE THE
RECYCLING OF WASTE TO
ENERGY ASH AT THE PASCO
COUNTY RESOURCE RECOVERY

80

11/29/201
2

6/30/2016

$100,698

5/29/2013

8/7/2014

$50,000

9/26/2013

7/31/2014

$89,979

1/18/2013

12/31/201
3

$125,000

6/19/2013

5/31/2013

$3,162

10/11/201
2

7/31/2013

$22,654

8/26/2013

7/31/2014

$23,220

12/14/201
2

11/30/201
3

$150,000

12/20/201
2

12/31/201
4

$125,680

2/8/2013

2/28/2014

$891,647

2/8/2013

2/28/2014

$58,353

7/9/2013

3/31/2014

$38,733

7/9/2013

3/31/2014

$46,267

4/30/2015

$501,493

5/2/2013

10/8/2014

$207,114

5/7/2013

10/8/2014

$14,374

FACILTY

219

TRICKEY S B

UF

US DOE

220

Triplett E. W.

UF

NSF

221

TULENKO J S

UF

US DOE

222

TULENKO J S

UF

US DOE

223

VASENKOV S

UF

AMER
CHEMICAL
SOC

224

VEIGE A S

UF

US DOE

225

VERMERRIS W

UF

US DEPT OF
AG

226

VERMERRIS W

UF

US DOE

227

WANG J

UF

US DOE

228

WANG J

UF

US DOE

229

WEAVER J F

UF

US DOE

230

WHITING B F

UF

NSF

231

WU C

UF

232

XUE J

UF

UNIV OF
CENTRAL
FLORIDA
RES CORP
FOR SCIENCE
ADVANCEME

ORBITAL-FREE QUANTUM
SIMULATION METHODS FOR
APPLICATION TO WARM DENSE
MATTER
A STEP up for the life sciences:
Strengthening a research
HOLISTIC APPRACH TO AN
ENHANCED ACCIDENT TOLERNT
FUEL SYSTEM
FUEL AGING IN STORAGE AND
TRANSPORTATION:
ACCELERATED
CHARACTERIZATION AND
PERFORMANCE ASSESSMENT OF
THE USED NUCLEAR...
NANOFABRICATION OF POROUS
MEMBRANES FOR SEPARATIONS
OF
GASEOUS ENERGY
CARRIERS UNDER CONDITIONS
OF SINGLE-FILE DIFF
LINKING METAL IONS VIA
INORGANIC CLICK (ICLICK)
REACTIONS
NEXT-GENERATION SWEET
SORGHUMS - SUSTAINABLE
PRODUCTION OF FEEDSTOCKS
FOR FUELS, CHEMICALS AND
VALUE-ADDED PRODUCTS
US-INDIA CONSORTIUM FOR
DEVELOPMENT OF SUSTAINABLE
ADVANCED BIOFUEL SYSTEMS
DISCOVERING THE DESIRABLE
ALLELES TO THE
LIGNOCELLULOSIC BIOMASS
TRAITS IN SACCHARUM
GERMPLASM COLLECTIONS FOR .
..
DISCOVERING THE DESIRABLE
ALLELES TO THE
LIGNOCELLULOSIC BIOMASS
TRAITS IN SACCHARUM
GERMPLASM COLLECTIONS FOR .
..
GROWTH AND REACTIVITY OF
OXIDE PHASES ON CRYSTALINE
PD AND PT SURFACES
INNOVATION TRANSFER OF THE
PORTABLE NUCLEAR MOMENT
IMAGING PLATFORM
FULLY-FUNCTIONAL SPACE AND
TERRESTRIAL
PHOTOVOLTAIC/ELECTRODYNAM
IC DUST SHIELD (PV/EDS) AND
PHOTOVOLTAIC/ELECTROSTATIC
L
BASI2, A NEW EARTH-ABUNDANT
SOLAR CELL MATERIAL

81

8/26/2013

8/31/2014

$255,000

9/1/2013

8/31/2017

$1,002,938

12/20/201
2

12/31/201
4

$85,232

11/13/201
2

9/30/2014

$44,908

6/21/2013

8/31/2015

$40,000

8/26/2013

8/14/2014

$160,000

12/19/201
2

4/30/2015

$953,038

5/21/2013

9/17/2017

$19,056

7/16/2013

9/14/2014

$112,234

9/10/2013

9/14/2014

$76,697

9/12/2013

8/31/2014

$200,000

3/21/2013

8/31/2014

$41,256

5/1/2013

12/31/201
3

$40,000

2/25/2013

12/31/201
4

$40,000

233

XUE J

UF

NANOPHOTO
NICA (NSF)

234

YANG Y

UF

UNIV OF
ILLINOIS

235

YANG Y

UF

US DOE

236

YANG Y

UF

US DOE

UF

AMER
CHEMICAL
SOC

237

ZIEGLER K J

238

John Nuszkowski

UNF

WVU

239

Yogi Goswami

USF

AGDF

240

Yogi Goswami

USF

FPL

241

Babu Joseph

USF

Hinckley
Research Center

242

Ferekides, Chris

USF

DOE/BAPVC

243

Yogi Goswami

USF

244

Yogi Goswami

USF

245

Kuhn, John

USF

246

Kuhn, John

USF

247

Miao, Zhixin

USF

US DOE
International
Solar Energy
Society
National
Science
Foundation
National
Collegiate
Inventors &
Innovators
Duke Energy
Business
Services, LLC

248

Mihelcic, James

USF

NSF

249

Nolas, George S

USF

II-VI
Foundation

250

Stefanakos, Elias

USF

National Centre
for Scientific

ULTRA HIGH EFFICIENCY TOPEMITTING QUANTUM DOT LIGHTEMITTING DISPLAY
INCORPORATING MICROLENS
ARRAY - SBIR PHASE 1
ENGINEERED ZIRCALOY
CLADDING AND FUEL PELLET
MODIFICATIONS FOR IMPROVED
ACCIDENT TOLERANCE OF LWR
NUCLEAR FUEL
MICRO/NANO SCALE AFM-BASED
THERMAL CONDUCTIVITY
MEASUREMENT AND ATOMISTIC
MODELING FOR OXIDE FUEL: THE
EFFECTS OF ....
FUEL AGING IN STORAGE AND
TRANSPORTATION:
ACCELERATED
CHARACTERIZATION AND
PERFORMANCE ASSESSMENT OF
THE USED NUCLEAR...
NANOFABRICATION OF POROUS
MEMBRANES FOR SEPARATIONS
OF
GASEOUS ENERGY
CARRIERS UNDER CONDITIONS
OF SINGLE-FILE DIFF

5/7/2013

12/31/201
3

$50,000

8/21/2013

1/30/2016

$129,671

4/15/2013

9/30/2013

$62,447

11/13/201
2

9/30/2014

$102,112

6/21/2013

8/31/2015

$60,000

1/13/2013

12/31/201
3

$6,000

9/15/2013

9/15/2014

$189,598

12/1/2012

12/31/201
3

$113,516

10/1/2013

10/1/2014

$40,000

1/1/2013

12/31/201
5

$99,999

12/5/2011

12/4/2014

$741,493

1/1/2013

12/31/201
3

$46,958

9/1/2013

8/31/2016

$98,779

7/1/2013

3/31/2014

$5,000

12/17/201
2

12/31/201
3

$66,651

10/3/2012

12/31/201
7

$762,399

A bottom-up approach to nanostructured
thermoelectric materials research

7/1/2013

6/30/2014

$83,372

Linear-Focus Concentrating Solar
Collector Based on a Novel Receptor -

2/1/2013

1/31/2015

$19,212

Small Scale Engine Performance
Screening for Alternative Navy Fuels
Field Testing of Gas Heat Pump
Performance Evaluation Energy Saving
Potential of VaporGenics Organic
Rankine Cycle Air-Conditioning Unit
Development of a Hybrid process for
gasification and liquefaction of landfill
gases
Laser Processing to Improve CdTe
TFPV Efficiency and Manufacturing
Development of Low Cost Thermal
Energy Storage System
Editorship of the Journal Entitled "Solar
Energy" and the Supplement Publication
"Progress in Solar Energy"
A Plasmon-Enhanced TemperatureSwing Process for Conversion of
Carbon Dioxide to Carbon Monoxide

NCIIA Trash 2 Cash- Energy Winter
2013 Proposal

Community Power System Simulation
PIRE: Context Sensitive
Implementation of Synergistic WaterEnergy Systems

82

Research

Development and Demonstration

251

Takshi, Arash

USF

SunVault
Energy, Inc.

252

Thomas, Sylvia

USF

NSF

253

Zeng, Bo

USF

254

Zhang, Yu

USF

NSF
Harris Miller
Miller and
Hanson Inc.

USF

Alfred P. Sloan
Foundation

A Metamaterial-Inspired Approach to
RF Energy Harvesting

USF

National
Science
Foundation

Context Sensitive Implementation of
Synergistic Water-Energy Systems

255

256

257

Zhou, Jiangfeng
James Mihelcic,
Maya Trotz,
Christian Wells,
and Camille
Mckayle

Aydin K. Sunol

USF

Advanced
Materials
Technology
Inc., NASA,
Florida High
Tech Corridor

Electrochemical Based Solar Cells with
Energy Storage Capability
EAGER: Implementing Nanolaminates
in an Anodic Oxide Trench for Energy
Storage Systems
GOALI: Design and Operations of
Supply Chain for Cleaner Fuels:
Models, Algorithms and
Implementation for Coal-fired Power
Plants
ACRP 02-38: Understanding Green
Technologies and their Effects on
Airports

“Development Nano-composite
Closed Cell Micro Foams Using
Supercritical Fluids”

8/19/2013

8/18/2014

$5,000

9/1/2012

8/31/2014

$55,750

10/1/2012

9/30/2015

$70,414

7/24/2012

11/2/2013

$45,441

9/15/2013

9/15/2015

$25,000

10/1/2012

9/1/2017

$3,900,463

6/1/2013

TOTAL

83

$312,000

$66,523,541

3. Publications by FESC Faculty
During Oct. 1, 2012 to Sep 30, 2013 Period

(Back to top)

Total # of Publications: Over 226
The majority of FESC funded projects were completed. The publication information was received from
faculty who have active projects, UF Florida Center for Renewable Chemicals and Fuels annual report, and
faculty who sent publication information.
#

University

Publications

1

FAMU

1. Gennady L. Gutsev, Charles A. Weatherford, Lewis E. Johnson, Purusottam Jena, “Structure and
Properties of the Aluminum Borates Al(BO 2 ) n and Al(BO 2 ) n -, (n=1-4)“, Journal of Computational Chemistry
33(4), 416-424 (2012).

2

FAMU

Yuriy Shulga, Sergey Baskakov, Vyacheslav Muradyan, Dmitriy Voilov, Vyacheslay Smirnov, Alexander
Michtchenko, José Cabañas-Moreno, Kalayu Belay, Charles Weatherford, and Gennady L. Gutsev, “Colorful
Polymer Compositions With Dyed Graphene Oxide Nanosheets”, International Scholarly Research Networks
Optics 2012, 1-5 (2012).

3

FAMU

Gennady Gutsev, Charles Weatherford, Puru Jena, Elijah Johnson, Bala Ramachandran, “Structural Patterns in
Carbon Chemisorption on an Icosahedral Iron Clusters”, Journal of Physical Chemistry B, 116 7050-7061
(2012).

4

FAMU

James B. Titus, Alonzo B. Alexander, Kyron Williams, Charles Weatherford, and Joseph A. Johnson III,
“FAMU Spheromak and the Turbulent Physics Experiment—STPX”, Technology and Innovation 14, 1-11,
2012.

5

FAMU

B. Ritchie, C. Weatherford, “Algebra of Physical Space and the Geometric Space-Time Solution of Dirac’s
Equation,” International Journal of Quantum Chemistry, DOI: 10.1002/qua.24156 (2012).

6

FAMU

G.L. Gutsev, C.A. Weatherford, P. Jena, E. Johnson, and B.R. Ramachandran, “Structure and Properties of Fe,
Fe-n, Fe+n Cluster, n=7-20”, Journal of Physical Chemistry A 116, 10218-10228 (2012).

7

FAMU

D.H. Gebremedhin and C.A. Weatherford, “Canonical Two-Range Addition Theorem for Slater-Type
Orbitals,” International Journal of Quantum Chemistry 113, 71-75 (2013).

8

FAMU

Burke Ritchie and Charles A. Weatherford, “Quantum-Dynamical Theory of Electron Exchange Correlation”,
Advances in Physical Chemistry 2013, 1-8, dx.doi.org/10.1155/2013/497267 (2013).

9

FAMU

Gennady Gutsev, Charles A. Weatherford, Purusottam Jena, Elijah Johnson, Bala R Ramachandran,
“Competition Between Surface Chemisorption and Cage Formation in Fe12O12 Cluster”, Chemical Physics
Letters 556, 211-216 (2013).

10

FAMU

G.L. Gutsev, C.A. Weatherford, K.G. Belay, B.R. Ramachandran, and P. Jena, “All-electron density
functional theory study of the structure and properties of the neutral and singly charged M12, and M13
clusters: M=Sc-Zn”, Journal of Chemical Physics 138, 164303-1 – 13 (2013).

11

FSU

Zhao, T., Horner, M. W., & Sulik, J. (2011). A geographic approach to sectoral carbon inventory: examining
the balance between consumption-based emissions and land-use carbon sequestration in Florida. Annals of the
Association of American Geographers, 101(4), 752-763.

12

FSU

Cheng, L., Torres, Y., Lee, K.-M., McClung, A., Baur, J., White, T., and Oates, W., “Photomechanical
Bending Mechanics of Polydomain Azobenzene Liquid Crystal Polymer Network Films”, J. Appl. Phys., v.
112, p. 013513, 2012.

84

13

FSU

Bin, J., Oates, W.S., Hussaini, M.Y., “Fluid-Structure Interactions of Fast Response Photomechanical Liquid
Crystal Polymer Networks”, J. Fluids Struct., v. 37, pp. 34-61, 2013.

14

FSU

Worden, M., Wang, H., Paravastu, A., Oates, W., “Macro and Molecular Scale Experimental Characterization
of the Photomechanics of Azobenzene Polymer Networks,” Smart Mater. Struct., v. 22, pp. 094013, 2013.

15

FSU

Yau, E., Badal, K., Brodeur, G., Collier, J., Telotte, J., & Ramakrishnan, S. (2013). Enzymatic Hydrolysis of
N-methyl morpholine oxide and Ionic Liquid treated Cellulose: A Comparative Study. Indian Chemical
Engineer (In Press).

16

FSU

R. Nelson, M.H. Weatherspoon, J. Gomez, E.E. Kalu, and J.P. Zheng, “Investigation of a Li-O2 cell featuring
a binder-free cathode via impedance spectroscopy and equivalent circuit model analysis”, Electrochemistry
Communications, 34, 77 (2013).

17

FSU

J.A. Tang, S. Dugar, G. Zhong, N.S. Dalal, J.P. Zheng, Y. Yang, and R. Fu, “Non-Destructive Monitoring of
Charge-Discharge Cycles on Lithium Ion Batteries using 7Li Stray-Field Imaging”, Nature Scientific Report,
3, 1 (2013).

18

FSU

X.J. Chen, A. Shellikeri, Q. Wu, J.P. Zheng, M. Hendrickson, and E.J. Plichta, “A High-Rate Rechargeable
Li-Air Flow Battery”, Journal of The Electrochemical Society, 160, A1619 (2013).

19

FSU

W.J. Cao and J. P. Zheng, “The Effect of Cathode and Anode Potentials on the Cycling Performance of Li-Ion
Capacitors”, Journal of The Electrochemical Society, 160, A1572 (2013).

20

FSU

J. Gomez, E. Kalu, R. Nelson, C. Akpovo, M. Weatherspoon, and J.P. Zheng, “Binder-free Electrode
Fabrication by Electroless-Electrolytic Method", Electrochem. Lett., 1, D25 (2012).

21

FSU

G.Q. Zhang, J.P. Zheng, M. Hendrickson, E.J. Plichta, and M. Au, “Preparation, Characterization and
Electrochemical Catalytic Properties of Hollandite Ag2Mn8O16 for Li-air Batteries”, J. Electrochem. Soc.
159, A310 (2012).

22

FSU

A. P. Andrei, J.P. Zheng, M. Hendrickson, and E.J. Plichta, “Modeling of Li-Air Batteries with Dual
Electrolyte”, J. Electrochem. Soc. 159, A770 (2012).

23

FSU

Jesse Smithyman, Richard Liang; Andrew Moench; Jim P. Zheng; Chuck Zhang; Ben Wang, “Binder-free
composite electrodes using carbon nanotube networks as a host matrix for activated carbon microparticles”,
Applied Physics, 107, 723 (2012).

24

FSU

W.J. Cao and J.P. Zheng, “Li-ion Capacitors with Carbon Cathode and Hard Carbon/SLMP Anode
Electrodes”, J. Power Sources, 213, 180 (2012).

25

UF

J. Lewis, D. Raetz, and K.A. Jordan; `MANIA: Multispectrum Active Neutron Interrogation Analysis'' ;
Journal of Nuclear Materials Management in press

26

UF

K.A. Jordan , K. Goluoglu, B. Shea; ``Status of the Major Refurbishment and Digital Conversion of the
University of Florida Training Reactor''
Trans. American Nuclear Society Winter Meeting, Nov 2013 Invited
85

27

UF

H.-J. Chung, D. R atz, and K.A. Jordan; ``Experiments to Improve Uncertainty of the First Delayed Neutron
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International Mechanical Engineering Congress and Exposition, San Diego, California, November 2013 (in
press).

207

USF

R.V. Padilla, A.R. Archibold, G. Demirkaya, S. Besarati, D.Y. Goswami, M.M. Rahman, and E.K.
Stefanakos, “Performance Analysis of a Rankine Cycle Integrated with the Goswami Combined Power and
Cooling Cycle,” ASME Journal of Energy Resources Technology, Vol. 134, pp. 032001-1-8, 2012.

208

USF

G. Demirkaya, S. Besarati, R.V. Padilla, A.R. Archibold, M.M. Rahman, D.Y. Goswami, and E.K.
Stefanakos, “Multi-Objective Optimization of a Combined Power and Cooling Cycle for Low-Grade and MidGrade Heat Sources,” ASME Journal of Energy Resources Technology, Vol. 134, pp. 032002-1-8, 2012.

209

USF

S. Kuravi, D.Y. Goswami, E.K. Stefanakos, M.K. Ram, C. Jotshi, S. Pendyala, J. Trahan, P. Sridharan, M.M.
Rahman, and B. Krakow, “Thermal Energy Storage for Concentrating Solar Power Plants,” Technology and
Innovation, Vol. 14, No.2, pp. 81-91, 2012.

210

USF

Derviş Emre Demirocak, M K. Ram, Sesha S. Srinivasan, D. Yogi Goswami, and Elias K. Stefanakos , A
novel nitrogen rich porous aromatic framework for hydrogen and carbon dioxide storage" to Journal of
Materials Chemistry A.2013 (in press)

211

USF

Derviş Emre Demirocak, M.K. Ram, Sesha S. Srinivasan, D. Yogi Goswami, and Elias K. Stefanakos, A
novel nitrogen rich porous aromatic framework for hydrogen and carbon dioxide storage, J. Mater. Chem,
2013 (revised)

212

USF

Udom, I., Zaribaf, B.H.; Halfhide, T.; Gillie, B.; Dalrymple, O.; Zhang, Q.; Ergas, S.J. (2013) Harvesting
Microalgae Grown on Wastewater, Bioresource Technology, 139: 101-106.

213

USF

Dalrymple, O.K., Halfhide, T., Udom, I., Gilles, B., Wolan, J., Zhang, Q., Ergas, S.J. (2013) Wastewater use
in algae production for generation of renewable resources: A review and preliminary results, J. Aquatic
Biosystems, 9(2): 1-11.

214

USF

Ergas, S.J. and van der Stein, P. (2013) Preface to special issue: Algal biofuels: advances in culturing,
harvesting and energy product extraction, Reviews in Environmental Science and Bio-Technology, 12(2):
115-117.

215

USF

L. Xu and L. Fan, “Impedance-Based Resonance Analysis in a VSC-HVDC System, ” IEEE trans. Power
Delivery, vol. 28, no. 4, Oct. 2013, pp. 2209-2216.

216

USF

L. Fan, Z. Miao, and Y. Wehbe, “Application of Dynamic State and Parameter Estimation Techniques on
Real-World Data,” IEEE trans. Smart Grid, vol. 4, no. 2, June 2013, pp. 1133-1141.

217

USF

Z. Miao, “Impact of Unbalance on Electrical and Torsional Resonances in Power Electronic Interfaced Wind
Energy Systems,” IEEE trans. Power Systems, vol. 28. No. 3, Aug. 2013, pp. 3105-3113.

218

USF

Z. Miao, “Impedance-Model-Based SSR Analysis for Type 3 Wind Generator and Series-Compensated
Network,” IEEE trans. Energy Conversion, vol. 27, no. 4, Dec. 2012, pp. 984-991

219

USF

Das, Tapas, Nanduri Vushnu, and Botterud Audun.,“Impact of CO2 Cap-and-Trade Programs on Restructured
Power Markets with Generation Capacity Investments” (In review with Naval Research Logistics) 2013

99

220

USF

Felipe Feijoo, and Das, Tapas, “Pareto Optimal Designs for CO2 Cap-and-Trade Policies in Deregulated
Electricity Networks” (In Review with Applied Energy), 2013

221

USF

Weisberg, R.H., Y. Liu, C.R. Merz, J.I. Virmani, and L. Zheng (2012). A critique of alternative power
generation for Florida by mechanical and solar means. Mar. Tech. Soc. J., 46, 5, 12-23,
doi:10.4031/MTSJ.46.5.1.

222

USF

Roberts-Ashby T, Stewart M. 2013. An evaluation of porosity and potential use for carbon dioxide storage in
the Upper Cretaceous Lawson Formation and Paleocene Cedar Keys Formation of South Central Florida.
Environmental Geosciences, v. 30, n. 3, pp. 109-135 .

223

USF

Okwen RT, Thomas M, Stewart MT, Trotz M, Cunningham JA. 2012. Conjunctive injection of CO2 and
wastewater in a heterogeneous porous formation. Technology and Innovation (Proceedings of the National
Academy of Inventors®), 14(2), 143–151. doi: 10.3727/194982412X13462021397778

224

USF

Thomas MW, Stewart M, Trotz M, Cunningham JA. 2012. Geochemical modeling of CO2 sequestration in
deep, saline, dolomitic-limestone aquifers: Critical evaluation of thermodynamic sub-models. Chemical
Geology, 306-307, 29–39. doi: 10.1016/j.chemgeo.2012.02.019

225

USF

Haitao Li, S. G. Sunol, Sunol, Aydin K “Development of titanium dioxide based aerogel catalyst with tunable
nanoporosity and photocatalytic activity” Nanotechnology, Volume 23, Number 29, 2012

226

USF

Aydin K. Sunol,J. P. Kosky “Formation and Compounding of Nanoparticulate Components of Composite
Solid Propellants and their Self-Assembly Into Complex, Formulated, Nanostructured Spherical Propellant
Particles”NANOSMAT USA Proceedings, March 2012
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4. Presentations by FESC Faculty
During Oct. 1, 2012 to Sep 30, 2013 Period

(Back to top)

Total # of Presentations: Over 108
The majority of FESC funded projects were completed. The publication information was received from
faculty who have active projects, UF Florida Center for Renewable Chemicals and Fuels annual report, and
faculty who sent publication information.
#
1

Presenter
Charles
Weatherford

University

2

Charles
Weatherford

FAMU

Quantum Control of Diatomic Molecular Vibration States Using
Space-Time Discretization/Gaseous Electronics Conference

3

Charles
Weatherford

FAMU

Pipeline and Research Collaborations with MSIs/March Meeting of
the American Physical Society

3/15/2013

4

Charles
Weatherford

FAMU

Two-Body Dirac Theory/53rd Sanible Symposium

2/17/2013

FAMU

11
12

13

14

15

10/25/2012

Tingting Zhao

FSU

William S.
Oates

FSU

William S.
Oates

FSU

William S.
Oates

FSU

Grunwald S

UF

Grunwald S., B.
Hoover, and R.
Patarasuk

UF

Terra C and Pinemap data resources. Webinar series Pinemap
project. Gainesville, FL

7/13/2012

Grunwald S

UF

Geospatial and spectral soil carbon modeling across large regions.
NRCS, National Soil Survey Center (NSSC), Lincoln, NE

5/13/2012

UF

Intelligent pool pumps in Florida; IEEE Conference on Decision
Control (invited), 2013.

2013

UF

Nash Equilibria in Duopolistic Power Markets under Diverse
Pricing and Uplift Mechanism;INFORMS Annual Meeting
2013 (Invited)

2013

UF

Where is the Missing Money?: The Impact of Ramping Costs in
Dynamic Electricity Markets;INFORMS Annual Meeting 2013
(Invited)

2013

7

10

10/18/2012

FSU

6

9

“Energy Conservation Efficacy: Efficiency or Curtailment?”
presented at 2013 AAG Annual Meeting, The Association of
American Geographers, Los Angles, LA.
“Financial Incentives and Home Energy Efficiency” presented at
2012 AAG Annual Meeting, The Association of American
Geographers, New York, NY.
Invited talk (2013), SPIE Smart Structures and Materials +
Nondestructive Evaluation and Health Monitoring, “Nonlinear
Dynamics and Thermodynamics of Azobenzene Polymer
Networks.”
Invited talk: (2012) “Recent Advances in Electroactive and
Photoactive Polymers and Structures for Micro Air Vehicle Flow
Control”, Sandia National Laboratories, Albuquerque, NM.
Invited talk: (2012) “Advances in Adaptive Materials and
Structures using Electrostatic Fields and Light”, SISSA:
International School for Advanced Studies, Trieste, Italy.
Soil carbon variability across large landscapes. Soil and Water
Science Research Forum, Gainesville, FL,

Date

Tingting Zhao
5

8

Title/Event
Computational and Experimental Atomic, Plasma, and Optical
Physics/Invited Talk at Lawrence Livermore National Lab

S. Meyn, P.
Barooah, A.
Busic, and J.
Ehren
G. Wang, U.
Shanbhag, and
S. Meyn
M. NegretePincetic, L. De
Castro and S.
Meyn

101

2013

2012

2013

2012

2012
9/7/2012

16

Sean Meyn

UF

UF

Sean Meyn

UF

Sean Meyn and
Prabir Barooah

UF

Balaban C.

UF

FESC Biofuel Research, Tifton GA

Fredy Altpeter

UF

12th International Symposium on Biosafety of Genetically
Modified Organisms, St. Louis, MO

Fredy Altpeter

UF

World Biotech Congress – Presentation of sugarcane
biotechnology,Boston, MA

Fredy Altpeter

UF

Annual Meeting of the Society for Invitro Biology,Providence, RI

6.14-19.2013

John M Davis

UF

Lead 21 Meeting, Washington, DC

2.27-3.2.2013

UF

SAF Meeting, Washington, DC

18

19

21
22
23
24

Control of the Grid in 2020, and How Economics Can Help Us;
Energy Systems
Week, http://www.newton.ac.uk/programmes/SCS/seminars/20130
42409301.html
Ancillary service to the grid from deferrable loads: the case for
intelligent pool pumps in Florida. Modern Probabilistic Techniques
for Design, Stability, Large Deviations, and Performance Analysis
of Communication, Social, Energy, and Other Stochastic Systems
and Networks, Isaac Newton Institute at Cambridge
University. http://www.newton.ac.uk/programmes/SCS/seminars/2
013081413301.html
Short course on Ancillary Service from Flexible Loads to Help the
Electric Grid of the Future, co-organized with Prof. Prabir
Barooah, December, 2013 in Florence Italy.
http://ccc.centers.ufl.edu/?q=FutureGridCourseCDC13

6/20/2013

Sean Meyn
17

20

Small Business Subcommittee Hearing; Washington DC (invited)

25

4/22-26/2013

8/2-16/2013

12/1/2013

2012
9.16-21.2012
6.4-7.2013

3.6-8.2013

26

Valerie de
Crecy-Lagard

UF

Cold Spring Harbor Meeting: Host on – Bacteria, Archaea and
Phage Session, Long Island, NY

27

Valerie de
Crecy-Lagard

UF

tRNA conference to obtain info from colleagues and disseminate
info to enhance the research programs at UF, Olmue, Chile

12.1-9.2012

28

Valerie de
Crecy-Lagard

UF

Collaborator meeting @ Argonne National Labs for NSF
Metabolite repair grant, Chicago, IL

10.3-5.2012

29

Valerie de
Crecy-Lagard

UF

Gordon Conference on RNA, Galveston, TX

1.6-11.2013

30

Valerie de
Crecy-Lagard

UF

Agence Nationale la Recherche – review grants for French NSF,
Paris, France

2.7-14.2013

31

Valerie de
Crecy-Lagard

UF

Bioinformatics Workshop and to collaborate with colleagues,
Washington, DC

32

Valerie de
Crecy-Lagard

UF

Valerie de
Crecy-Lagard

UF

John E.
Erickson

UF

SSEA Conference, Orlando, FL

Jamie S. Foster

UF

ORNL Graduate Recruitment, Oak Ridge, TN

33
34
35

French Research Agency ANR at Orsay - review grants , Paris,
France
Speaker at KAssel University, Acinetobacter 2013 meeting,
Seminar @ Luxemburg,Thesis defense committee University of
Paris SUD, & Seminar in Nestle Research Center, Frankfurt,
Germany

102

8.21-26.2012

4.22-26.2013
5.16-26.2013

6.16-29.2013

1.23-25.2013
8.8-9.2012

12.14.2012-1.3
.2013

Jamie S. Foster

UF

Present Research at Meeting, Lonvala, India

Jamie S. Foster

UF

2013 ASM Florida Branch Meeting – Present research, Ilamorada,
FL

Jamie S. Foster

UF

University of Wisconsin – present research results, Madison, WI

6.6-9.2013

39

William B
Gurley

UF

2013 CPBR Symposium: Poster Presentation, Washington, DC

3.4-7.2013

40

William B
Gurley

UF

PMCB Workshop – graduate program, Daytona Beach Shores, FL

41

Lonnie O.
Ingram

UF

Florida Energy Summit, Orlando, FL

42

Lonnie O.
Ingram

UF

Sweet Sorghum for Biofuels and Biochemicals, Tifton, GA

43

Lonnie O.
Ingram

UF

Energy Solutions for the Southeast , Tifton, GA

44

Lonnie O.
Ingram

UF

Inaugural SEC Symposium , Atlanta, GA

45

Lonnie O.
Ingram

UF

113th ASM General Meeting, Denver, CO

5/18-20/ 2013

Ismael Nieves

UF

34th Symposium on Biotechnology for Fuels and Chemicals, New
Orleans, LA

4/30-5/3/2012

Ismael Nieves

UF

Ismael Nieves

UF

Ismael Nieves

UF

Ismael Nieves

UF

2nd Iberoamerican Congress on Biorefineries, Jaen, Spain

4/10-12/2013

Ismael Nieves

UF

Speaker: Scale-Up of Dilute Phosphoric-Acid Pretreatment of
Sugarcane Bagasse, Jaen, Spain

4/10-12/2014

Ismael Nieves

UF

35th Symposium on Biotechnology for Fuels and Chemicals, Poster
Presentations on Eucalyptus (2), Portland, Oregon

4/29-5/2/2013

Matias Kirst

UF

PAG Conference, San Diego, CA

1.10-17.2013

Matias Kirst

UF

DOE PI Meeting, Washington, DC

2.24-27.2013

55

Julie MaupinFurlow

UF

FASEB Meeting to present research results, Saxton River VT

6.24-29.2012

56

Julie MaupinFurlow

UF

International Conference Molecular Biology of Archaea - present
research results , Marburg, Germany

57

Julie MaupinFurlow

UF

Present research at the Department of Energy 2012 Physical
Bioscience Research meeting, Potomac, VA

58

Julie MaupinFurlow

UF

Speaker at the Japanese Society for Microbiology, Chiba, Japan

36
37
38

46
47

48
49
50
51
52
53
54

3rd International Conference On Lignocellulosic Ethanol, Madrid,
Spain
Short Course as part of the advance course FROM INDUSTRY TO
BIOREFINERIES (Practical course for the design and evaluation
of biorefineries). University of Jaen
Jaen, Spain
The Industrial Production of Bioethanol from Sugarcane Bagasse:
Scale-up and Operation, Jaen, Spain

103

4.12-14.2013

5.9-11.2013
8/15-17/2012
11/27/2012
11/27-30/2012
2/9-12/2013

4/3-5/2013

4/8-9/2013

4/8-9/2014

7. 2-4. 2012
10.14-18.2012
3.15-21.2013

59

Julie MaupinFurlow

UF

Speaker at the 2013 Halophiles International Conference at the
University of Connecticut , Storrs, CT

60

Wayne
Nicholson

UF

Speaker and chair at the 2012 American Society for Gravitational
and Space Research meeting, New Orleans, LA

61

Wayne
Nicholson

UF

To attend proton microbeam workshop at RARAF, Columbia
University, Irvington, NY

Gary Peter

UF

SRWC Conference, Knoxville, TN

Gary Peter

UF

IUFRO Conference, Jacksonville, FL

Gary Peter

UF

SFTIC Conference, Clemson, SC

UF

US-India Energy Meeting held by the US Dept. of Energy and
presenting new DOE Project, Washington, DC

UF

IBE Conference, Raleigh, NC

UF

Update on the US-India Energy Meeting held by the US Dept. of
Energy , Washington, DC

5.20-22.2013

Tony Romeo

UF

2013 Annual ASM Meeting, Denver, CO

5.18-22.2013

K.T.
Shanmugam

UF

70

K.T.
Shanmugam

UF

71

L.E.
Sollenberger

UF

Speaker at the American Society of Agronomy, Cincinnati, OH

Z. Tong

UF

ACS Meeting, Philadelphia, PA

8.18-22.2012

Z. Tong

UF

AICHE Meeting, Pittsburg, PA

10.2911.2.2012

Z. Tong

UF

2013 Annual IBE meeting, Raleigh, NC

Z. Tong

UF

FSABE Meeting, St. Augustine, FL

Eric Triplett

UF

Meeting with Miami-Dade College colleagues to discuss the
specifics of the implementation of the STEP grant., Miami, FL

Eric Triplett

UF

FCS Councils meeting, St. Petersburg Beach, FL

Eric Triplett

UF

NSF STEP Grant Meeting, Miami, FL

Eric Triplett

UF

2013 TUES/CCLI PI Conference, Washington, DC

1.23-25.2013

Eric Triplett

UF

STEP Grantees Meeting, Washington, DC

3.13-15.2013

W.A. Vendrame

UF

Present results of jatropha research and organize bioenergy working
group meeting at ASHS Conference., Miami, FL

7.31-8.3.2012

62
63
64

65

66

67
68

69

72
73
74
75
76
77
78
79
80
81

Pratap
Pullammamapp
allil
Pratap
Pullammamapp
allil
Pratap
Pullammamapp
allil

International Centre for Genetic Engineering and Biotechnology:
Thermotolerant microbial biocatalysts for production of lactic acid
from biomass-derived sugars, New Delhi, India
International Bioenergy Summit: Algae & Synthetic Biology:
Potential for Biofuels, New Delhi, India

104

6.21-28.2013
11.2912.1.2012
5.19-22.2013
11.5-8.2012
2.4-8.2013
6.9-14.2013
9.27-28.2012

3.7-10.2013

8.22.2012
11.5-6.2012
10.20-25.2012

3.1-3.2013
6.13-14.2013
10.22.2012
10.10-12.2012
9-10.2012

W.A. Vendrame

UF

Presents results of jatropha research at the 2013 Southeastern
Conference Symposium, Atlanta, GA

W.A. Vendrame

UF

Multiple meetings on campus to discuss online course migration
and research analysis, Gainesville, FL

84

Wilfred
Vermerris

UF

Speaker at Plant Breeding Research, Wageningen, The Netherlands

85

John
Nuszkowski

UNF

Babu Joseph

USF

Babu Joseph

USF

Babu Joseph

USF

Yogi Goswami

USF

Yogi Goswami

USF

Yogi Goswami

USF

Halfhide, T

USF

Halfhide, T

USF

Lingling Fan

USF

Lingling Fan

USF

Lingling Fan

USF

Lingling Fan

USF

Lingling Fan

USF

Zhixin Miao

USF

82
83

86

87

88

89

90
91

92

93
94

95

96

97

98

99

Gaining "Lost Work" for a Greener Planet," 5th IIR Ammonia
Refrigeration Technology, Ohrid, Republic of Macedonia
Enhancing Photocatalytic Reduction of CO2 by Using Bimetallic
Co-Catalyst and Plasmonic Nanoparticles, AIChE Annual Meeting,
Pittsburg, PA, Nov 2012
Size Effect of Cobalt-Oxide Nanoparticles for CO Oxidation: An
Experimental and Computational Study, AIChE Annual Meeting,
Pittsburg, PA, Nov 2012
The Role of Added Promoters in Reducing the Deactivation of Co
Catalyst Used in Fischer Tropsch Synthesis,
AIChE Annual
Meeting, Pittsburg, PA, Nov 2012
Reversible hydrogen storage characteristics of catalytically
enhanced Ca(Li)-nMG-B-N-H system, APS April 2013 Meeting,
Denver, CO, April 13016.
Investigation of a high temperature packed bed sensible heat
thermal energy storage system with large sized elements,”
Proceedings of the ASME 202 International Mechanical
Engineering Congress and Exposition (IMECE 2012), November,
2012, Houston.
Parametric study of supercritical Rankine cycle and earth-air-heatexchanger for low temperature power generation.
Halfhide, T., Ergas, S.J. (2013) The influence of microbial
interactions on productivity and nutrient removal in algal
wastewater reactor systems (AWRS), Proc. Young Algaeneers
Symposium, June 14-16, Wageningen, the Netherlands
Halfhide, T., Åkerström, A., Wilkie, A., Ergas, S.J. (2013) The
influence of native aquaculture wastewater microbes on algal
productivity and nutrient removal, Proc. Algal Biomass Summit,
Sept. 30-Oct. 3, Orlando Florida.
“Optimization considering Stability Limits," Smart Grid Challenges
Workshop, University of Arizona, Tuscon, AZ, March 2013.
“Nyquist-stability-criterion-based Type 3 Wind farm SSR
explanation," IEEE Power & Energy Society (PES) General
meeting (GM) 2013 Dynamic Performance transaction paper
session, July 2013.
Fast power routing through LCC-HVDC system," IEEE PESGM
2013 Transmission and Distribution transaction paper session, July
2013.
“Application of Dynamic State Estimation using Real-world PMU
data," IEEE PESGM 2013 Power system instrument and
measurement (PSIM) transaction paper session, July, 2013
“Impedance-based modeling technique for wind turbine modeling,"
IEEE PESGM 2013 Panel Session:Modeling and Dynamic
Performance of Wind and Solar Generation, July 25, 2013
“Impedance-Model-Based SSR Analysis for Type 3 Wind
Generator and Series-Compensated Network,” IEEE PESGM 2013
Transaction paper session
105

2.9-13.2013
4.22-24.2013
11.11-14.2012
5/9/2013
11/1/2012

11/1/2012

11/1/2012

4/1/2013

11/1/2013

9/1/2013

6/1/2013

9/1/2013

3/1/2013

7/1/2013

7/1/2013

7/1/2013

7/1/2013

7/1/2013

100
101

102

103

104

105

106

107

108

Elias
Stefanakos

USF

Elias
Stefanakos

USF

Elias
Stefanakos

USF

Felipe A.
Feijoo, Tapas
K. Das
Alireza
Ghalebani,
Tapas K. Das
Felipe A.
Feijoo, Tapas
K. Das
Felipe A.
Feijoo, Tapas
K. Das
Felipe A.
Feijoo, Tapas
K. Das
Anwar S, Trotz
M, Stewart M,
Cunningham
JA.

USF

USF

USF

USF

USF

USF

Stefanakos, E. K. (2012), “Solar Power for Global Energy Needs”,
Anhui Renewable Energy Industry Forum, September 23-27, Anhui
Province China.
Stefanakos, E. K. (2012), Solar Energy and Energy Storage”, City
University of Hong Kong, September 28, Hong Kong, China.
Stefanakos, E. K. (2012), “Solar Power Plants and Energy Storage
for Global Energy Needs”, IFNA World Congress - Energy,
Athens, Greece, June 25-July 1, 2012
A bi-level model for optimal operation of micro-grids in a
deregulated electricity network INFORMS Annual meeting, fall
2013, Minneapolis, Minnesota
A cooperative investment decision model for renewable energy ,
INFORMS Annual meeting, fall 2013, Minneapolis, Minnesota

9/1/2012
9/1/2012
6/1/2012

10/1/2013

10/1/2013

Pareto Optimal Designs for CO2 Cap and Trade Policies in
Deregulated Electricity Networks, ISERC, IIE: Annual Meeting,
spring 2013, San Juan, Puerto Rico.
Developing Design Guidelines for CO2 Cap-and-Trade Policies for
Deregulated Electricity Networks, INFORMS Annual meeting, fall
2012, Phoenix, Arizona.
Developing Design Guidelines for CO2 Cap-and-Trade Policies for
Deregulated Electricity Networks, INFORMS Annual meeting, fall
2012, Phoenix, Arizona.

10/1/2012

Characterization of etnrapment of supercritical CO2 at the pore
scale. Presented at the Fall Meeting of the American Geophysical
Union.

12/1/2012

106

5/1/2013

12/1/2012

5. Invention Disclosures & Patents By SUS Faculty
During Oct. 1, 2012 to Sep 30, 2013 Period

(Back to top)

Total: 164
#

Faculty

1

Charles Weatherford

2

Ahmadreza
Amirahmadi, Dr. Issa
Batarseh

3

Ahmadreza
Amirahmadi, Dr. Issa
Batarseh, Haibing Hu

University

FAMU

Disclosure / Patent #

Title

Disclosed 06/5/13

Laser-Assisted Muon-Catalysed Fusion

UCF

Disclosed 02/18/2013; US
Provisional Patent
Application filed
05/07/2013

PV-System Architecture Based on ThreePhase Micro-Inverter for PV Solar Farm and
Commercial Applications

UCF

Disclosed 05/01/2013; US
Provisional Patent
Application filed
08/28/2013

A Soft Switching Current Control Method for
High Efficiency Low Power Inverters

4

Dr. Neelkanth Dhere,
Eric Schneller,
Narendra Shiradkar

UCF

Disclosed 05/29/2013; US
Provisional Patent
Application filed
09/19/2013

Devices for Detailed Leakage Current
Measurements related to Photovoltaic
Modules

5

Dr. Nicoleta Hickman,
Robert Reedy

UCF

Patent issued 04/16/2013

Hybrid Solar Cell Integrating Photovoltaic
and Thermoelectric Cell Elements for High
Efficiency and Longevity

6

Dr. Nicoleta Hickman,
Robert Reedy

UCF

Divisional Patent
Application filed on
04/12/2013

Hybrid Solar Cell Integrating Photovoltaic
and Thermoelectric Cell Elements for High
Efficiency and Longevity

7

Dr. Wasfy Mikhael, Dr.
Issa Batarseh, Nasser
Kutkut, Raghuram
Ranganathan

UCF

Patent issued 12/25/2012

Iterative Adaptive Solar Tracking Having
Variable Step Size

8

Dr. Wasfy Mikhael, Dr.
Issa Batarseh, Nasser
Kutkut, Raghuram
Ranganathan

UCF

Divisional patent
application filed
11/12/2012

Method of Adaptive Solar Tracking Using
Variable Step Size

9

Dr. Winston
Schoenfeld, David
Click, Kristopher
Davis, Robert Reedy

UCF

Provisional Patent
Application filed
11/20/2012

Method and Apparatus for Photovoltaic Cell
Degradation Monitoring via Current-Voltage
Measurements

10

Dr. Xinzhang Wu, Dr.
Louis Chow, Yang Hu,
Joe Liu

UCF

Disclosed 12/10/2012;
Two Provisional Patent
Applications filed on
01/04/2013 and
03/21/2013

High Efficiency Permanent Magnet Machine
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11

Mingyao Ma, Dr. Issa
Batarseh, Haibing Hu,
Nasser Kutkut, Dr.
Zheng Shen

12

Qian Zhang, Dr. Issa
Batarseh, Lin Chen

UCF

Disclosed 02/19/2013; US
Provisional Patent
Application filed
05/07/2013

13

Robert Reedy

UCF

Disclosed 01/09/2013

Thermocline Separation Device for
Maximum Efficiency of Thermal Energy
Systems

14

Robert Reedy, Dr.
Nicoleta Hickman

UCF

Disclosed 01/27/2013; US
Provisional Patent
Application filed
03/12/2013

Photovoltaic Modules Incorporating Lateral
Heat Removal

15

Utsav Somani,
Ahmadreza
Amirahmadi, Dr. Issa
Batarseh, Charles
Jourdan

UCF

Disclosed 02/15/2013; US
Provisional Patent
Application filed
05/07/2013

Phase Skipping Control to Improve Light
Load Efficiency of Three-Phase Grid Tied
Micro-inverter

16

Adam S. Veige

UF

Ref #: 14772 - Disclosure;
Applied on 5/23/2013

Conjugated Polyalkynes With a Cyclic
Topology (CIP)

17

Adam S. Veige

UF

13/872,544

Method for Linking Two or More Metals for
Photo and Electronic Materials

18

Adam S. Veige

UF

PCT/US2012/065841

Trianionic Pincer Tungsten-Alkylidyne
Complexes for Alkyne Metathesis and
Alkyne Polymerization

19

Adam S. Veige

UF

61/845,764

Conjugated Polyalkynes With a Cyclic
Topology (CIP)

20

Andrew Gabriel Rinzler

UF

Ref #: 14717 - Disclosure;
Applied on 4/23/2013

Carbon Dioxide Reduction Over Single Wall
Carbon Nanotubes

21

Andrew Gabriel Rinzler

UF

61/731,750

Ambipolar Vertical Field Effect Transistor

22

Andrew Gabriel Rinzler

UF

61/722,496

Brightness Compensation In A Display

UCF

PCT Application filed
06/28/2013; US National
Stage Patent Application
filed 07/12/2013

Modular Grid-Tied Multi-Pulse Inverter for a
Distributed PV System

Maximum Power Point Tracking for
Resonant Inverters based on Center Points
Iteration Technique
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23

Andrew Rinzler

UF

61/424,323

Hydrogen Oxidation and Generation Over
Single Wall Carbon Nanotube Films (COMB
W/13920)

24

Bielinski M. Santos

UF

Ref #: 14645- Disclosure;
Applied on 3/4/2013

Roof-Ventilated High Tunnels (RVHT)

25

Chang Yu Wu

UF

13/703,078

Microwave Initiated High Efficiency Low
Pressure (MIHELP) Air Purification

26

Charles R Cook

UF

Ref #: 14863 - Disclosure;
Applied on 8/1/2013

Combined Cryogenic Power Generation to
Greatly Improve Vehicle Fuel Efficiency.

27

Daniel R. Talham

UF

14/004,231

A Zirconium Phosphate and Zirconium
Phosphonate Filter for the Removal of
Phosphate From Water

28

David E. Richardson

UF

Ref #: 14543 - Disclosure;
Applied on 12/5/2012

Reversible Chlorine Adsorption and
Chlorination Reactions Using Ion Exchange
Resins

29

David Otway Prevatt

UF

Ref #: 14607 - Disclosure;
Applied on 2/4/2013

Retrofit/Repair Technique for Asphalt
Shingle Roofs that Exhibit Premature
Adhesive Tab Seal Failures

30

David P. Arnold

UF

13/989,293

Wireless Power Transfer via Electrodynamic
Coupling

31

David Richardson

UF

61/772,603

Chlorine Dioxide Generator Using Redox
Resin and Adsorbed Chlorite Salt

32

David Richardson

UF

61/836,393

Reversible Chlorine Adsorption and
Chlorination Reactions Using Ion Exchange
Resins (See 14016)

33

Emil Pop

UF

Ref #: 14552- Disclosure;
Applied on 12/9/2012

Reducing Weight and Disposal Cost of Used
Diapers

34

Fan Ren

UF

PCT/US2012/070278

Graphene-based Metal Diffusion Barrier
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Air-Stable Infrared and Visible
Photodetectors with Low Noise From
Solution-Processed Inorganic
Semiconductors (COMB W/13933)

35

Franky So

UF

Ref # : 14880 Disclosure; Applied on
8/19/2013

36

Franky So

UF

PCT/US2013/047562

Buckled Organic Light Emitting Diode for
Light Extraction

37

Franky So

UF

61/871,579

Air-Stable Infrared Photodetectors from
Solution-Processed Inorganic
Semiconductors

38

Franky So

UF

61/722,403

Solution-Processed Ultraviolet Light
Detector Based on P-n Junctions of Metal
Oxides

39

Franky So

UF

61/756,730

A Novel IR Image Sensor Using a Solution
Processed Pbs Photodetector

40

Franky So

UF

61/764,197

Buckled Organic Light Emitting Diode For
Light Extraction Without Blurring

41

Franky So

UF

13/963,607

Microcavity OLEDs for Lighting (DIV)

42

James F. Klausner

UF

Ref #: 14606 - Disclosure;
Applied on 2/6/2013

Windowless, Indirectly-Irradiated Solar
Thermochemical Reactor with Low-Pressure
Capabilities

43

James F. Klausner

UF

Ref #: 14528 - Disclosure;
Applied on 11/29/2012

Fuel Production from Solar Heat Utilizing
Novel Thermo-Mechanical Stabilized Ferrite
Materials

44

James F. Klausner

UF

PCT/US12/71332

Solar Thermochemical Reactor, Methods of
Manufacturing and Use Thereof and
Thermogravimeter

45

James F. Klausner

UF

61/745,042

Fuel Production from Solar Heat Utilizing
Novel Thermo-Mechanical Stabilized Ferrite
Materials

46

James F. Klausner

UF

61/833,525

Windowless, Indirectly-Irradiated Solar
Thermochemical Reactor with Low-Pressure
Capabilities
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47

Jiangeng Xue

UF

13/704,651

Enhanced Thin Film Photovoltaic
Performance Through Surface Texturing
(COMB W/13366)

48

Jiangeng Xue

UF

13/704,660

Enhanced Thin Film Solar Cell Performance
Using Textured Rear Reflectors

49

Jiangeng Xue

UF

PCT/US2013/025105

A Modular Supramolecular Approach to
Organic Photovoltaic Devices

50

Jiangeng Xue

UF

61/776,219

Quantum-Dot Based Hybrid LED Lighting
Devices

51

John Robert Reynolds

UF

14/001,787

Germole Containing Conjugated Molecules
and Polymers

52

John Robert Reynolds

UF

13/776,236

Green To Transmissive Soluble
Electrochromic Polymers (DIV)

53

Juan Claudio Nino

UF

Ref #: 14778 - Disclosure;
Applied on 5/29/2013

Nuclear Batteries Based on Radionuclides
Nanoencapsulation - RANA Batteries

54

Kelly A. Jordan

UF

Ref #: 14902 - Disclosure;
Applied on 9/6/2013

Neutron Porosity Measurement System
Using Neutron Energy Discrimination

55

Kelly A. Jordan

UF

Ref #: 14877 - Disclosure;
Applied on 8/15/2013

Fissile Waste Assay Using Neutron Energy
Discrimination (EC) (combined with 14846
and 14868)
Spent Fuel Assay and Cask Monitoring using
Multispectral Active Neutron Interrogation
Analysis of Nuclear Material (EC) (combined
with 14846 and 14877)

56

Kelly A. Jordan

UF

Ref #: 14868 - Disclosure;
Applied on 8/7/2013

57

Kelly A. Jordan

UF

Ref #: 14846 - Disclosure;
Applied on 7/20/2013

Online Active Detection of Fissile Materials
Using Neutron Energy Discrimination (EC)
(combined with 14868 and 14877)

58

Kenneth B. Wagener

UF

PCT/US2013/055847

Metathesis Depolymerization using Acrylates
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59

Kenneth B. Wagener

UF

61/846,474

Sulfonated Polyethylene (EC)

60

Kevin S. Jones

UF

PCT/US13/26806

Ion Beam Mixing for Improved Li Ion
Batteries

61

L.O. Ingram, C.C.
Geddes, J.J. Peterson,
M.T. Mullinix, K.T.
Shanmugam

UF

UF 13323 13/583,132
(pending)

Methods of using cellulase for reducing the
viscosity of feedstock

62

L.O. Ingram, K.T.
Shanmugan, L.P.
Yomano, S. Zhou, T.B.
Grabar, and J.C. Moore

UF

8,426,191

Escherichia coli B Engineered for Lactic
Acid Production.

63

L.O. Ingram, T.B.
Causey, S. Zhou, and
K.T. Shanmugam

UF

8383374

Materials and Methods for the Efficient
Production of Acetate and Other Products.

64

Leslie Justin Murray

UF

13/870,041

Multi-metallic Complexes of Macrobicyclic
Ligands as Multi-electron Redox Catalysts

65

Lisa McElwee-White

UF

PCT/US2013/046390

Tungsten Nitrido Precursors for the CVD of
Tungsten Nitride and Oxide Films.

66

LO Ingram,
KTShanmugam, Q
Wang

UF

PCT/US2012/058657
(pending)

Variants of glycerol dehydrogenase having
D-Lactate dehydrogenase activity and uses
thereof.

67

Mark E. Orazem

UF

Ref #: 14774 - Disclosure;
Applied on 5/24/2013

Continuous Electrokinetic Dewatering of
Phosphatic Clay Suspensions

68

Mark E. Orazem

UF

Ref # :14692 - Disclosure;
Applied on 4/8/2013

Impedance-Based Detection of Corrosion in
Post-Tensioned Cables

69

Mark E. Orazem

UF

61/709,402

Electrokinetic Dewatering of Phosphatic
Clay Suspensions

70

Nicole A. Horenstein

UF

61/882,682

Methods and Enzymes for Producing
Hydroxymethylfurfural
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71

Nicole Alana
Horenstein

UF

Ref #: 14712 - Disclosure;
Applied on 4/22/2013

Enzymatic Production of
Hydroxymethylfurfural From Fructose

72

Oscar D. Crisalle

UF

61/776,464

Device for Water Balance Control of Fuel
Cells (combined with 14454)

73

Oscar Dardo Crisalle

UF

Ref #: 14454 - Disclosure;
Applied on 10/5/2012

Device for Determining the Fuel
Concentration in Fuel Cells (combined with
14185) (EC)

74

Paul H. Holloway

UF

PCT/US2013/061870

Transparent Quantum Dot Light-Emitting
Diodes with Oxide/Metal/Oxide Electrode

75

Peng Jiang

UF

REF #: 14806 Disclosure; Applied on
6/19/2013

Self-Assembled Nanoparticle Anti-glare
Coatings and Methods for Producing

76

Peng Jiang

UF

PCT/US2012/68390

Broadband Antireflection Coatings on
Multicrystalline Silicon Substrates and
Method for Producing (EC)
Method for Controlling Air Handling Unit
Operation for Near-Optimal Energy
Efficiency and Occupant Comfort (COMB W
#14667)

77

Prabir Barooah

UF

Ref #:14787 - Disclosure;
Applied on 6/1/2013

78

Prabir Barooah

UF

Ref #: 14766 - Disclosure;
Applied on 5/25/2013

System and Method for Providing LowFrequency Power-Grid Ancillary Service
From Commercial Building HVAC Systems

79

Prabir Barooah

UF

Ref #: 14667- Disclosure;
Applied on 3/19/2013

Wireless Sensors and Network for Indoor
Climate Monitoring and Control (COMB
W#14787)

80

Prabir Barooah

UF

Ref #: 14510 - Disclosure;
Applied on 1/30/2013

Occupancy-Based Control Algorithms for
Energy-efficient Buildings

81

Prabir Barooah

UF

Ref #: 14469 - Disclosure;
Applied on 12/3/2012

Method to Provide Ancillary Service to the
Power Grid by Building HVAC Systems

82

Prabir Barooah

UF

61/823,182

Using Customer Premises to Provide
Ancillary Services for a Power Grid
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83

Pratap
Pullammanappallil

UF

PCT/US2013/031167

System for (semi) Continuously Fed
Anaerobic Digestion of Solid and Soluble
Organic Wastes, Bi-Products and Residues

84

Rajiv K. Singh

UF

Ref #: 14573 - Disclosure;
Applied on 1/8/2013

Chemical Mechanical Polishing of Group IIINitride Surfaces

85

Rajiv K. Singh

UF

Ref #: 14508 - Disclosure;
Applied on 11/6/2012

Smooth Diamond Surfaces and Method of
Forming the Same

86

Rajiv K. Singh

UF

13/669,955

Smooth Diamond Surfaces and CMP Method
for Forming

87

Rajiv K. Singh

UF

100071526

Chemical Mechanical Polishing of Group IIINitride Surfaces

88

Ronald Howard Baney
Ph.D.

UF

PCT/US2013/055132

Urania Based Nuclear Fuel Containing
Diamond Particles with Greatly Enhanced
Thermal Conductivity (combined with 14243
and 14244)

89

Saeed Moghaddam

UF

Ref #: 14820 - Disclosure;
Applied on 6/26/2013

Open Absorption Cycle for Combined
Dehumidification, Water Heating, and
Evaporative Cooling

90

Saeed Moghaddam

UF

Ref #: 14697 - Disclosure;
Applied on 6/2/2013

Novel Architecture for Absorption Based
Heaters.

91

Saeed Moghaddam

UF

PCT/US2012/061827

Thin Film-based Compact Absorption
Cooling System

92

Saeed Moghaddam

UF

61/763,782

Graphene-based Proton Exchange Membrane

93

Stephen Albert Miller

UF

13/674,561

Biorenewable Polyethylene Terephtahlate
Mimics Derived from Lignin and Acetic
Acid

94

Stephen Albert Miller

UF

PCT/US2013/029859

Polyglycolic Acid and Polyglycolic Acid
Copolymers from C1 Feedstocks
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95

Subrata Roy

UF

Ref #: 14536 - Disclosure;
Applied on 12/3/2012

Method and Apparatus for Providing High
Thrust Density Atmospheric Plasma

96

Subrata Roy

UF

Ref #: 14521- Disclosure;
Applied on 11/21/2012

Plasma Liquid Pumping (PLiP) Device

97

Subrata Roy

UF

13/642,796

System, Method and Apparatus for
Microscale Plasma Actuation

98

Subrata Roy

UF

13/702,286

Plasma Induced Fluid Mixing

99

Subrata Roy

UF

61/738,307

Plasma Liquid Pumping (PLiP) Device

100

Subrata Roy

UF

61/769,029

Method and Apparatus for Providing High
Thrust Density Atmospheric Plasma

101

Subrata Roy

UF

61/991,506

Pool Cleaning Application of Water Purifier

102

Tao Li

UF

Ref #: 14608 - Disclosure;
Applied on 2/5/2013

Method and Apparatus for Data Center
Power Management using On-site
Distributed Generation

103

Tao Li

UF

Ref #: 14598- Disclosure;
Applied on 2/4/2013

Method and Apparatus for Virtual Machine
Live Storage Migration in Heterogeneous
Storage Environment

104

Tao Li

UF

13/763,643

Renewable Energy Control systems and
Methods (COMB W/14056)

105

Tao Li

UF

61/768,209

Method and Apparatus for Power
Management Using Distributed Generation

106

Timothy G. Townsend

UF

61/773,218

Comprehensive Reverse Osmosis System to
Treat Landfill Leachate
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107

Timothy G. Townsend

UF

61/777,138

Comprehensive Reverse Osmosis System to
Treat Landfill Leachate

108

Timothy G. Townsend

UF

13/886,321

Comprehensive Reverse Osmosis System to
Treat Landfill Leachate

109

Timothy J. Anderson

UF

13/805,804

Nanocrystalline, Ink-based, CuInSe2 and
Alloys Absorber Layers for Solar Cells
(Combined with 13502)

110

Toshikazu Nishida

UF

13/979,210

Asynchronous Fluidic Impulse Strain-based
Energy Harvesting System

111

Wallace Gregory
Sawyer

UF

Ref #: 14683 - Disclosure;
Applied on 4/3/2013

Adjustable Interference Tapered Moineau
Motor for Long Life

112

Wallace Gregory
Sawyer

UF

4316/001-DE

Fertilizer Composition Incorporating Fibrous
Material for Enhanced Particle Integrity

113

Wallace Gregory
Sawyer

UF

13/950,917

Dry Solid Transfer Coating for Granular
Fertilizer

114

Wallace Gregory
Sawyer

UF

61/869,438

Adjustable Interference Progressive Cavity
Pump/Motor for Predictive Wear

115

Wolfgang M. Sigmund

UF

Ref #: 14918 - Disclosure;
Applied on 9/27/2013

Bio-Inspired Artificial Surface with Hooks
For Trapping Bedbugs

116

Wolfgang M. Sigmund

UF

Ref #: 14917 - Disclosure;
Applied on 9/22/2013

Electrospun 3-D Nanofiber Structure for
Trapping Cimex Lectularius (Bedbugs)

117

Wolfgang M. Sigmund

UF

Ref #: 14915 - Disclosure;
Applied on 9/19/2013

Novel Plastron Surface Shielding Against
Cimex Lectularius (Bedbugs) (CON)

118

Wolfgang M. Sigmund

UF

REF #: 14821 Disclosure; Applied on
7/3/2013

Bioinspired Hooks for Bedbug Traps
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119

Wolfgang M. Sigmund

UF

Ref #: 14812 - Disclosure;
Applied on 6/21/2013

Linixfe1-Xpo4 Solid Solution as Cathode
Material for Lithium Ion Batteries (EC)

120

Wolfgang M. Sigmund

UF

13/884,059

Superhydrophobic Surfaces Via Hairy
Surface Structures (combined with 13947)

121

Wolfgang M. Sigmund

UF

61/775,036

Quantum Levitation for Permanent
Superlyophobic and Permanent Self-Cleaning
Materials (EC)

122

Wolfgang M. Sigmund

UF

61/847,666

Linixfe1-Xpo4 Solid Solution, Composites of
LiNixFe1-xPO4 Solid Solution, and Methods
of Making (EC)

123

Xuan Wang, Lorraine
P. Yomano, James Y.
Lee, Sean W. York,
Huabao Zheng, KT
Shanmugam, LO
Ingram

UF

UF 14358 (pending)

Combining genetic traits for furfural
tolerance

124

Xueli Zhang, Xuan
Wang, LOI, KT
Shanmugam

UF

PCT/US11/50146
(pending)

L-Malate production by metabolically
engineered Escherichia coli

125

Y. Kim, K.T.
Shanmugam, L.O.
Ingram

UF

8,465,953 B2

Ethanol Production in Non-Recombinant
Hosts

126

Andres CardenasValencia, Norma
Alcantar, Xiaoling
Ding, Ryan Toomey,
Lawrence Langebrake

USF

US Patent number
8,501,338

Method of Controlled Delivery for Use in
Electrochemical Power Source

127

B. Joseph, J. Kuhn

USF

Patent Application filed

Systems and Methods for Producing Liquid
Fuels from Landfill Gases

128

Burton Krakow, Elias
Stefanakos, Yogi
Goswami

USF

Patent ID# 11A080

Thermal Energy Storage Systems and
Methods

129

Chennan Li, Yogi
Goswami, Elias
Stefanakos

USF

Patent ID# 11A071

Systems and Methods for Desalinization and
Power Generation

130

Don Morel

USF

US Patent number
8,563,354

Advanced 2-Step Solid Source Deposition
Approach to the Manufacture of CIGS Solar
Cells
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131

George Nolas, Matthew
Beekman

USF

US Patent number
8,414,858

Novel Method for Solid State Crystal Growth

132

Jaspreet Dhau, Yogi
Goswami, Elias
Stefanakos, Chand
Jotshi

USF

Patent ID #12B104

Encapsulation of Thermal Energy Storage
Media

133

Lingling Fan and
Zhixin Miao

USF

US Patent application No.
13/968,693.

Dynamic parameter estimation of generators

134

Manoj Ram,
Yogi Goswami,
Elias Stefanakos

USF

Patent ID# 12A065

Low-Cost Chromatic Devices

135

Nitin Goel, Yogi
Goswami, Elias
Stefanakos

USF

Patent ID# 11A047

Systems and Methods for Thermal Energy
Storage

136

Richard Gitlin, Craig
Lusk, Shekhar
Bhansali, Alexander
Rosemurgy

USF

US Patent number
8,416,342

Implantable Imaging Device

137

Srinivasan, S.,
Niemann, M.U.,
Goswami, D.Y., and
Stefanakos, E.K.

USF

US Patent number
8,440100

Method of Generating Hydrogen-Storing
Hydride Complexes”

138

Yogi Goswami, Elias
Stefanakos, Nitin Goel,

USF

Patent ID# 11A049

Integrated Cascading Cycle Solar Thermal
Plants

143

USF

In addition to above, 5
New provisional filed

5 New provisional filed - titles kept
confidential

164

USF

21 New invention
disclosures received

21 New invention disclosures received - titles
kept confidential

~
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6. Technologies Licensed and Revenues Received By SUS Faculty
During Oct. 1, 2012 to Sep 30, 2013 Period

(Back to top)

Total: 33
#

University

1

UCF

2

UCF

3

UCF

4

UCF

24

UF

25

USF

33

USF

Revenues
Received

Title
Option Agreement with Hysense Technology,
LLC. Effective 06/01/2013.
Option Agreement with American Solar
Hydrogen, Inc. Effective 06/25/2013.
License Agreement with Mesdi Systems. Effective
06/28/2013.
Option Agreement with Talawah Technologies.
Effective 07/15/2013.
20 technologies were licensed
Systems and Methods for Producing Liquid Fuels
from Landfill Gases - licensed to Trash 4 Cash
Inc.
8 licenses negotiated
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$0
$0
$0
$0
$0
$0
$49,086

7. Collaborations with Other Postsecondary Institutions By SUSFaculty
During Oct. 1, 2012 to Sep 30, 2013 Period

(Back to top)

Total # of Collaborations: Over 96
#

Faculty

University

1

FAMU

17

C. Weatherford,
Sue Skemp/Camile
Coley
Sue Skemp/Camile
Coley
Sue Skemp/Camile
Coley
Sue Skemp/Camile
Coley
Sue Skemp/Camile
Coley
Sue Skemp/Camile
Coley
Sue Skemp/Camile
Coley
Sue Skemp/Camile
Coley
Sue Skemp/Camile
Coley
Sue Skemp/Camile
Coley
Sue Skemp/Camile
Coley
Sue Skemp/Camile
Coley
Sue Skemp/Camile
Coley
Sue Skemp/Camile
Coley
Sue Skemp/Camile
Coley
Sue Skemp/Camile
Coley

Collaborations on fusion research

Name of Institution
West Virginia University, Auburn
University, and Wisconsin University

FAU

Ocean energy

University of Central Florida

FAU

Ocean energy

Florida State University

FAU

Ocean energy

University of South Florida

FAU

Ocean energy

Embry-Riddle Aeronautical University

FAU

Ocean energy

University of Miami

FAU

Ocean energy

Oregon State University

FAU

Ocean energy

University of Washington

FAU

Ocean energy

University of New Hampshire

FAU

Ocean energy

University of Hawaii

FAU

Ocean energy

University of Edinburgh

FAU

Ocean energy

Heriot-Watt University

FAU

Ocean energy

FAU

Ocean energy

Nova Southeastern University
Virginia Polytechnic Institute and State
University,

FAU

Ocean energy

Stellenbosch University

FAU

Ocean energy

Florida Institute of Technology

FAU

Pennsylvania State University

UF

Ocean energy
Nuclear Workforce Development in
Florida
Development of a
SERPENT/PARCS Model of the
CROCUS Reactor

18

Kelly Jordan

UF

19

Kelly Jordan

20

F. Altpeter

UF

Collaborative Research

University of Illinois

21

F. Altpeter

UF

Collaborative Research

University of Nebraska,

22

F. Altpeter

UF

Brookhaven National Lab

23

de Crecy-Lagard

UF

Collaborative Research
Thesis defense committee member,
University of Paris SUD

24

Foster

UF

Collaborative Research
120

University of Central Florida

2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

Description of Collaboration

Indian River State College
Swiss Federal Institute of Technology,
Lausanne

International Academic Institution

25

Foster

UF

Collaborative Research

University of Connecticut

26

Foster

UF

Collaborative Research

University of Miami

27

L. Ingram

UF

Collaborative Research

Iowa State University

28

L. Ingram

UF

Collaborative Research

University of Georgia

29

L. Ingram

UF

Collaborative Research

University of Missouri

30

L. Ingram

UF

Collaborative Research

Virginia Tech

31

L. Ingram

UF

Collaborative Research

Montclair State University

32

L. Ingram

UF

Collaborative Research

Texas A&M University

33

Kang

UF

Collaborative Research

University of Hawaii

34

Kang

UF

Collaborative Research

University of Tennessee

35

Kang

UF

Collaborative Research

University of Texas at Austin

36

Kirst

UF

Collaborative Research

University of North Dakota

37

Maupin-Furlow

UF

Collaborative Research

Florida Gulf Coast University

38

Maupin-Furlow

UF

Collaborative Research

39

Maupin-Furlow

UF

Collaborative Research

40

Maupin-Furlow

UF

Collaborative Research

Rider University
Universidad Nacional del Mar Plata,
Argentina
Tamil Nadu Agricultural University,
Tamil Nadu,

41

Maupin-Furlow

UF

Collaborative Research

42

Maupin-Furlow

UF

Collaborative Research

University of Djelfa, Algeria

43

Maupin-Furlow

UF

Collaborative Research

Ohio State University

44

Maupin-Furlow

UF

Collaborative Research

University of Georgia

45

Nicholson

UF

Collaborative Research

University of Central Florida

46

Gary Peter

UF

Collaborative Research

University of Georgia

47

Jim Preston

UF

Collaborative Research

Ohio State University

50

K T Shan

UF

Collaborative Research

University of Missouri

51

K T Shan

UF

Collaborative Research

Virginia Tech

52

K T Shan

UF

Collaborative Research

Montclair State University

53

K T Shan

UF

Collaborative Research

Texas A&M University

54

L Sollenberger

UF

Collaborative Research

University of Georgia

55

Z Tong

UF

Collaborative Research

University of Missouri

56

Z Tong

UF

Collaborative Research

Virginia Tech

57

Z Tong

UF

Collaborative Research

Montclair State University

58

Z Tong

UF

Collaborative Research

Texas A&M University

59

Vendrame

UF

Collaborative Research

University of Colorado at Boulder

60

Vermerris

UF

Collaborative Research

61

Ingram/Shan/
Pratap

Ohio State University
The Indian Institute of Chemical
Technology-Hyderabad; International
Crops Research Institute for the Semi-

Grant collaborators: US- India
Clean Energy Research Center
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India

Arid Tropics-Hyderabad; Directorate of
Sorghum Research-Hyderabad;
Jawaharlal Nehru Technological
University-Hyderabad; Tamil Nadu
Agricultural University; Rajamatha
Vijayaraje Sindia Krishi Vishwa
Vidyalay; Centre for Economic and
Social Studies; Indian Institute of
Technology-Delhi; Indian Institute of
Technology-Chennai; Abellon Clean
Energy.
62

B. Joseph

USF

63

Elias Stefanakos

USF

Collaborations on biomass research
Collaboration on System
development for power production
and desalination

64

USF

Collaboration on thermal storage

FLATE

Energy Education

Brevard Community College

FLATE

Energy Education

Tallahassee Community College

FLATE

Energy Education

Daytona State College

FLATE

Energy Education

Central Florida Community College

FLATE

Energy Education

Polk State College

FLATE

Energy Education

Florida State College at Jacksonville

FLATE

Energy Education

Valencia Community College

FLATE

Energy Education

Palm Beach State College

FLATE

Energy Education

FLATE

Energy Education

School District Hillsborough County
Florida Department of Education –
Division of Adult and Career Education

FLATE

Energy Education

West Side Technical School

76

Elias Stefanakos
Marilyn Barger /
Nina Stokes
Marilyn Barger /
Nina Stokes
Marilyn Barger /
Nina Stokes
Marilyn Barger /
Nina Stokes
Marilyn Barger /
Nina Stokes
Marilyn Barger /
Nina Stokes
Marilyn Barger /
Nina Stokes
Marilyn Barger /
Nina Stokes
Marilyn Barger /
Nina Stokes
Marilyn Barger /
Nina Stokes
Marilyn Barger /
Nina Stokes
Marilyn Barger /
Nina Stokes

Athens Agricultural University, Greece
National Scientific Research Center –
Demokritos, Athens, Greece

FLATE

Energy Education

77

Marilyn Barger /
Nina Stokes

FLATE

Energy Education

FLATE

Energy Education

FLATE

Energy Education

FLATE

Energy Education

USF College of Engineering
Madison Area Technical College ATE
project for Alternative Energy
certifications
Milwaukee Area Technical College
Energy Conservation and Advanced
Manufacturing Center (ECAM)
Florida Energy Workforce Consortium
(FEWC)
ISTEC (Ibero Science and Technology
Education Consortium)

FLATE

Energy Education

FLATE

Energy Education

65
66
67
68
69
70
71
72
73
74
75

78
79
80
81
82

Marilyn Barger /
Nina Stokes
Marilyn Barger /
Nina Stokes
Marilyn Barger /
Nina Stokes
Marilyn Barger /
Nina Stokes
Marilyn Barger /
Nina Stokes
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University of Florida, FSU,

Usurbil GLBHI (Spain)
TKNIKA - Innovation Institute for
Vocational Training (Spain)

95

Marilyn Barger /
Nina Stokes
Marilyn Barger /
Nina Stokes
Marilyn Barger /
Nina Stokes
Marilyn Barger /
Nina Stokes
Marilyn Barger /
Nina Stokes
Marilyn Barger /
Nina Stokes
Marilyn Barger /
Nina Stokes
Marilyn Barger /
Nina Stokes
Marilyn Barger /
Nina Stokes
Marilyn Barger /
Nina Stokes
Marilyn Barger /
Nina Stokes
Marilyn Barger /
Nina Stokes
Marilyn Barger /
Nina Stokes

96

Marilyn Barger /
Nina Stokes

83
84
85
86
87
88
89
90
91
92
93
94

Center for Energy workforce Consortium
(CEWD)
CREATE NSF Center for Alternative
Energy

FLATE

Energy Education

FLATE

Energy Education

FLATE

Energy Education

FLATE

Energy Education

EST2 NSF ATE Grant project
DOE’s Office of Energy Efficiency &
Renewable Energy

FLATE

Energy Education

Gulf Coast State College

FLATE

Energy Education

FLATE

Energy Education

Palm Beach State College
University of South Florida’s College of
Engineering

FLATE

Energy Education

University of Miami

FLATE

Energy Education

University of Alabama

FLATE

Energy Education

Rutgers University

FLATE

Energy Education

Energy Reduction Solution

FLATE

Energy Education

Energy Conservation Group

FLATE

Energy Education

FLATE

Energy Education

Florida Solar Energy Center
Tampa Bay Regional Business Plan
Energy Efficiency and Conservation SubCommittee
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8. Collaborations with Private Industry - SUS Faculty
During Oct. 1, 2012 to Sep 30, 2013 Period

(Back to top)

SUS related faculty reported 37 collaborations with industry in this reporting period. The actual
collaboration is a lot higher than this. But since the majority of the FESC funded projects were completed,
full response was not received.

#

Faculty

University

1

Lewis Johnson and
Charles Weatherford

FAMU

2

Sue Skemp/ Camile
Coley

3

Description of Collaboration

Name of
Industry/Organization

Hazardous Materials Detection

Defense Contract Work

FAU

Ocean Energy / Southeast National Marine
Renewable Energy Center (SNMREC)

US DOE - National Renewable
Energy Laboratory

Sue Skemp/ Camile
Coley

FAU

Ocean Energy / Southeast National Marine
Renewable Energy Center (SNMREC)

Oak Ridge National Laboratory

4

Sue Skemp/ Camile
Coley

FAU

Ocean Energy / Southeast National Marine
Renewable Energy Center (SNMREC)

5

Sue Skemp/ Camile
Coley

FAU

Ocean Energy / Southeast National Marine
Renewable Energy Center (SNMREC)

6

Sue Skemp/ Camile
Coley

FAU

Ocean Energy / Southeast National Marine
Renewable Energy Center (SNMREC)

U.S. Department of Interior
(Bureau of Ocean Energy
Management, Regulation, and
Enforcement)

7

Sue Skemp/ Camile
Coley

FAU

Ocean Energy / Southeast National Marine
Renewable Energy Center (SNMREC)

U.S. Department of Commerce
(National Oceanic and
Atmospheric Administration)

8

Sue Skemp/ Camile
Coley

FAU

Ocean Energy / Southeast National Marine
Renewable Energy Center (SNMREC)

Florida Fish and Wildlife
Conservation Commission

9

Sue Skemp/ Camile
Coley

FAU

Ocean Energy / Southeast National Marine
Renewable Energy Center (SNMREC)

Florida Departments of
Agriculture and Environmental
Protection

10

Kelly Jordan

UF

Nuclear Workforce Development

Florida Power and Light, Duke
Energy

11

Kelly Jordan

UF

Neutron Detector Development and
Applications

Arktis Radiation Detectors

UF

UF/PREC is providing intellectual, data
sharing, and logistical support for a related
master’s thesis and Djundi is providing new
insights and visualizations into residential
energy consumption in relation to
residential density and urban development
pattern

Djundi Tjindra

12

M. Hostetler and H.
Knowles
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Woods Hole Oceanographic
Institution
U.S. DOU - Office of Energy
Efficiency and Renewable
Energy

UF

As seeded by the Osceola Energy Initiative
(OEI), an ARRA funded program,
UF/PREC has entered a 10-year partnership
with FAIRWINDS Credit Union to
administer a 7-county, $5 million residential
energy efficiency finance program.

FAIRWINDS Credit Union

Several Building Contractors

13

M. Hostetler and H.
Knowles

14

M. Hostetler and H.
Knowles

UF

UF/PREC is currently building partnerships
with building professionals to serve as
“Participating Independent Contractors” in
the loan program.

15

Sean Meyn, Prabir
Barooah

UF

Discussions to write collaborative proposals

EIW Corp.

16

Sean Meyn, Prabir
Barooah

UF

Discussions to write collaborative proposals

GRU

17

Sean Meyn, Prabir
Barooah

UF

Potential spin-offs

Managing Partner, Supreme
Suites LLC

18

Franky So, J. Xue

UF

19

Altpeter

UF

Grant Sponsor: CPBR

20

J Erickson

UF

Research related collaboration

21

L Ingram

Potentail collaborative research

UF
Research related collaboration

22

M Kirst

UF

23

G Peter

UF

24

K. T. Shanmugam

UF

25

Z. Tong

UF

26

Vermerris

UF

Saf-Glass
Syngenta Biotechnology Inc.;
Vialactia Biosciences
Ceres Inc.
Buckeye Technologies; Florida
Crystals; Agilent Technologies;
Novozymes; Show Me Energy;
and Green Technologies;
Myriant, LLC.

Research related collaboration

Arbogen, LLC; Rapid
Genomics
Florida Forestry Association;
Arbogen, LLC

Research related collaboration

Myriant Technologies;
Collaborators: Show Me
Energy; Green Technologies.

Research related collaboration

Show Me Energy; Green
Technologies.

Research related collaboration

Research related collaboration

Chromatin, Inc.; NexSteppe,
Inc.; Grant Sponsor: Highlands
EnviroFuels LLC

27

John Nuszkowski

UNF

Development of a High Accuracy and Low
Cost In-cylinder Pressure Sensing System

L&J Diesel Services

28

John Nuszkowski

UNF

Improvement of tractor-trailer vehicle
efficiency when traveling across the country

Ryder Trucks, Inc.
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29

Yogi Goswami, E.
Stefanakos, M.
Rahman

USF

Manufacturing of ceramic PCM capsules

Kyocera Industrial Ceramic
Corporation

30

Yogi Goswami, E.
Stefanakos, C. Jotshi

USF

High temperature Thermal Energy Storage

Sunborne Energy

31

E. Stefanakos, Y
Goswami, C. Jotshi

USF

Thermal Storage for Geothermal heat

Keiler Research, Iceland

32

E. Stefanakos

USF

Photocatalytic Air Cleaning

ATTL, Inc., Tampa, FL

33

E. Stefanakos, Y
Goswami, M. Ram

USF

Collaboration on Supercapacitors and
Electrical Storage

Enerize Corp., Ft. Lauderdale

34

Yogi Goswami, E.
Stefanakos, M.
Rahman

USF

Thermal Energy Storage

E.ON Corp, Germany

35

Marilyn Barger /
Nina Stokes

FLATE

Energy Education

TECO

36

Marilyn Barger /
Nina Stokes

FLATE

Energy Education

Duke Energy

37

Marilyn Barger /
Nina Stokes

FLATE

Energy Education

SMC Corporation of America
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9. Students and Post-docs Supported By FESC Faculty
During Oct. 1, 2012 to Sep 30, 2013 Period

(Back to top)

Total # of Students and Post docs supported during the reporting period: 60
(Master: 11, PhD: 47, Post-docs: 2)
Total # of Students and Post docs since 2008: 337
(Undergraduate: 35, Master: 105, PhD: 163, JD Law: 2, Post-docs: 32)
#
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

Faculty
Gijs Bosman
Sabine Grunwald
Sabine Grunwald
Kelly Jordan
Franky So
Franky So
Helena Weaver
Jiangeng Xue
Jiangeng Xue
Jiangeng Xue
Pratap
Pullammanappallil
Pratap
Pullammanappallil
Pratap
Pullammanappallil
Pratap
Pullammanappallil
Pratap
Pullammanappallil
Pratap
Pullammanappallil
Pratap
Pullammanappallil
Pratap
Pullammanappallil
Pratap
Pullammanappallil
Pratap
Pullammanappallil
Pratap
Pullammanappallil
Pratap
Pullammanappallil
Mark Hostetler
Tim Anderson
Tim Anderson

University
UF
UF
UF
UF
UF
UF
UF
UF
UF
UF

Student Name
Yige Hu
Gustavo Vasques
X. Xiong
Geoffrey Bickford
Fred Steffy
Jeg Subbiah
Justin Dodson
Ying Zheng
Yixing Yang
Zhifeng Li

MS/PhD/Post -Doc
PhD
Post-Doc
Ph.D.
MS
Ph.D.
post-doc
Ph.D.
Ph.D.
Ph.D.
M.S.

UF

Diane Chaulic

Ph.D.

UF

Abhay Koppar

Ph.D.

UF

Sachin Gadekar

Ph.D.

UF

Robert Diltz

Ph.D.

UF

Zhuoli Tian

Ph.D.

UF

David Palubin

Ph.D.

UF

Patrick Dube

Ph.D.

UF

Abhishek Dhoble

MS

UF

Samriddhi Buxy

MS

UF

Douglas Renk

MS

UF

Mandu Inyang

MS

UF

Cesar Moreira

MS

UF
UF
UF

Hal Knowles
Vaibhav Chaudhari
Rangarajan Krishnan
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Ph.D.
Ph.D.
Ph.D.

26
27
28
29
30
31
32
33
34
35
36

Tim Anderson
Tim Anderson
Tim Anderson
Tim Anderson
Tim Anderson
Tim Anderson
Babu Joseph
Babu Joseph
Babu Joseph
Babu Joseph
Don Morel

UF
UF
UF
UF
UF
UF
USF
USF
USF
USF
USF

37

Don Morel

USF

38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

Don Morel
Don Morel
Don Morel
Elias Stefanakos
Elias Stefanakos
Elias Stefanakos
Elias Stefanakos
Elias Stefanakos
Elias Stefanakos
Elias Stefanakos
Yogi Goswami
Yogi Goswami
Yogi Goswami
Yogi Goswami
Yogi Goswami
Yogi Goswami
Yogi Goswami
Lingling Fan
Lingling Fan
Zhixin Miao
Zhixin Miao
Tapas Das
Tapas Das

USF
USF
USF
USF
USF
USF
USF
USF
USF
USF
USF
USF
USF
USF
USF
USF
USF
USF
USF
USF
USF
USF
USF

Albert B. Hicks
Christopher Muzzillo
David Wood
Michael Hague
Seo Young Kim
Joseph C. Revelli
Nianthrini Balakrishnan
Bijith Mankidy
Ali Gardezi
Chi Ta (partially) Yang
Ryan Anders
Sree Satya Kanth
Benapudi
Keshavanand Jayadevan
Y. Wang
Manikanan Sampathkumar
Michael Celestin
Rudraskandan Ratnadurai
Zhang, Yangyang
Saumya Sharma
Emre Demirocak
Anthony D’Angelo
Innocent Udom
Philip Myers
Antonio Ramos Archibold
Sam Wiejewardane
Saeb Besarati
Trahan, Jamie
Prashantha Sridheran
Rachana Vidhi
Ling Xu
Vahid Disfani
Lakshan Piyasinghe
Javad Khazaei
Felipe Feijoo
Alireza Ghalebani
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Ph.D.
Ph.D.
Ph.D.
Ph.D.
Ph.D.
Ph.D.
Ph.D.
Ph.D.
Ph.D.
Ph.D.
Ph.D.
MS
MS
PhD
M.S.
Ph.D.
Ph.D.
Ph.D.
Ph.D.
Ph.D.
M.S.
Ph.D.
Ph.D.
Ph.D.
Ph.D
Ph.D.
Ph.D.
Ph.D.
Ph.D.
Ph.D.
Ph.D.
Ph.D.
Ph.D.
Ph.D
Ph.D.

10. Students Graduated – FESC Faculty
During Oct. 1, 2012 to Sep 30, 2013 Period

(Back to top)

Total # of Students Graduated: 57*
(Undergraduate: 23, Master: 8 PhD: 22)
*FAMU and UNF students were not funded by FESC
#
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37

Faculty

University

Student Name

MS/PhD/Post -Doc

Charles Weatherford

FAMU

Daniel Gebremedhin

Ph.D.

Lewis Johnson
Mario Encinosa
Ronald Williams

FAMU
FAMU
FAMU

Jorge Martinez
Johnny Williamson
Arnesto Bowman

Ph.D.
Ph.D.
Ph.D.

FSU

John Sulik

Ph.D.

FSU

G. Brodeur

Ph.D.

UF
UF
UF
UF
UF
UF
UF
UF
UF
UF
UF
UF
UNF
UNF
UNF
UNF
UNF
UNF
UNF
UNF
UNF
UNF
UNF
UNF
UNF
UNF
UNF
UNF
UNF
UNF
UNF

Yige Hu
Geoffrey Bickford
Justin Dodson
X. Xiong
Diane Chaulic
Abhay Koppar
Sachin Gadekar
Robert Diltz
Zhuoli Tian
Abhishek Dhoble
Douglas Renk
Mandu Inyang
Chad McDaniel
Kelley Johnson
Hunter Douglas
Christopher D. Haun
Anna Javed
Joseph Henthorn
Netra Mishra
Miranda Johanning
Matt Hawn
Blair Clarkson
Kyle Parker
Jacob Bateh
Daniel Blaylock
Joseph Chvala
Matthew Erway
Bradley Farford
Andrew Katz
Irisi Nini
Kevin Moore

Ph.D
MS
Ph.D.
Ph.D.
PhD
PhD
PhD
PhD
PhD
MS
MS
MS
BS
BS
BS
BS
BS
BS
BS
BS
BS
BS
BS
BS
BS
BS
BS
BS
BS
BS
BS

Tingting Zhao
Subramanian
Ramakrishnan
Gijs Bosman
Kelly Jordan
Helena Weaver
Sabine Grunwald
Pratap Pullammanappallil
Pratap Pullammanappallil
Pratap Pullammanappallil
Pratap Pullammanappallil
Pratap Pullammanappallil
Pratap Pullammanappallil
Pratap Pullammanappallil
Pratap Pullammanappallil
Christos Lampropoulos
Christos Lampropoulos
Christos Lampropoulos
Christos Lampropoulos
Christos Lampropoulos
Christos Lampropoulos
Christos Lampropoulos
John Nuszkowski
John Nuszkowski
John Nuszkowski
John Nuszkowski
John Nuszkowski
John Nuszkowski
John Nuszkowski
John Nuszkowski
John Nuszkowski
John Nuszkowski
John Nuszkowski
Thomas J. Mullen
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38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57

Michael Lufaso
Michael Lufaso
Michael Lufaso
Babu Joseph
Babu Joseph
Don Morel
Don Morel
Manoj Ram
Elias Stefanakos
Elias Stefanakos
Elias Stefanakos
Elias Stefanakos
Elias Stefanakos
Elias Stefanakos
Yogi Goswami
Yogi Goswami
Yogi Goswami
Yogi Goswami
Yogi Goswami
Yogi Goswami

UNF
UNF
UNF
USF
USF
USF
USF
USF
USF
USF
USF
USF
USF
USF
USF
USF
USF
USF
USF
USF

Mary Hertz
Jessica Wilson
Daniel Chica
Ali Gardezi
Matthew Wetherington
K. Jayadevan
S. Bendapudi
Priyanka Bollisetty
Punya Basnakaya
Emre D. Demirocak,
Zhang, Yangyang
Prashantha Sridheran
Rudraskandan Ratnadurai
Sam Wiejewardane
Punya Basnakaya
Emre D Demirocak,
Zhang, Yangyang
Prashantha Sridheran
Rudraskandan Ratnadurai
Sam Wiejewardane
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BS
BS
BS
Ph.D.
BS
MS
MS
M.S.
Ph.D.
Ph.D,
Ph.D.
M.S
Ph.D.
PH.D
Ph.D.
Ph.D.
Ph.D.
Ph.D.
Ph.D.
Ph.D.

11. Business Start-Ups in Florida for All SUS Faculty
During Oct. 1, 2008 to Sep 30, 2013 Period (Back to top)
FLORIDA UNIVERSITY SPIN-OFF COMPANIES

#

University

1

FSU

2

FSU

3

FSU

4

Name of Business

Bing Energy
International

Location

StartUp
Date

Specialty

Tallahassee, FL

2010

Fuel Cells

Tallahassee, FL

2012

Tallahassee, FL

2008

Super Capacitors
Cable-in-Conduit (CIC)
magnet components

FSU

General Capacitor
High Performance
Magnetics
SunnyLand Solar,
LLC

Tallahassee, FL

2011

5

UCF

Almos Battery Corp.

Orlando, FL

2011

6

UCF

Garmor, Inc.

Orlando, FL

2012

7

UCF

Mesdi Systems, Inc.

Orlando, FL

8

UCF

9

UCF

10

UCF

HybridaSol
HySense Technology,
LLC
TALAWAH
Technologies

11

UCF

12

UCF

13

UCF

14

# of
Employees
10 in US
and
30 in China
1
10-20
2

2011

Solar Collectors
Grid Scale Battery (Low
Temp Molten Salt)
Edge-Functionalized
Graphene Oxide
Electrospray (for Batteries,
FC, etc.)

Orlando, FL

2012

PV-TE Hybrid

1

Rockledge, FL

2012

H 2 Sensing Tape

1

Orlando, FL

2012

H 2 Sensors

3

CeramiPower*

Orlando, FL

2011

0

Helicon Chemical
Company

Orlando, FL

2012

CHP
Self-cleaning coating
chemicals and oxidative fuel
additive

Cocoa Beach, FL

2011

Greenville, SC

2009

Thin Film PV
Energy Efficiency –
Turbines

0

UF

PV Integrated*
Energy Efficiency
Company**

15

UF

Florida FGT, LLC

Gainesville, FL

2010

Energy Crops

1

16

UF

Florida Sustainables

Gainesville, FL

2010

2

17

UF

Longwood, FL

2010

18

UF

NanoPhotonica, Inc.
Compressor
Company**

Chemicals from Biomass
Next Generation
Optoelectronic Devices

Houston, TX

2010

Air and NG Compressors

5 to 10

19

UF

Fulton, MD

2010

Solid Oxide Fuel Cells

5 to 10

20

UF

Fuel Cell Company**
Solar Fuel
Company**

Gainesville, FL

2012

Chemicals to H 2
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2
8
9

2

5 to 10

5

1

21

UF

Solar Powder

Gainesville, FL

2011

22

UF

UB-WiSystems, Inc.*

Gainesville, FL

2012

23

UNF

Omnii Sense, LLC

Jacksonville, FL

2011

24

USF

Lutz, FL

2013

25

USF

Tampa, FL

2011

Landfill Gas to Liquid Fuel

5

26

USF

MudPower
Trash 2 Cash-Energy,
LLC
Energy Management
Professionals*
New Energy
Technologies Inc.***

Nanoparticle Thin Film
Photovoltaics
Low Power Wireless
Transmission
Intelligent Sensor Network
for Street Light Efficiency
Fuel-Cells Modular Power
Sources

Lutz, FL

2008

HVACR

0

Columbia MD

2009

SolarWindow™ Technology

**

27

USF

* These companies did not survive
** Company name kept confidential due to university licensing
** New Energy Technologies Inc. is not a university spin-off. They licensed USF technology

Technology

Bing Energy

Fuel Cell Company

From Biomass to Biodegradable Plastics
FL FGT: Energy Crops
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SunnyLand Solar, LLC, Solar Concentrator

1
0
4
2

Description of Florida University Spin-Off Companies

Bing Energy International (Tallahassee, FL – FSU Technology)
http://bingenergyinc.com/
By utilizing a revolutionary carbon nanotube based solution, Bing Energy International (BEI) has
developed a product and process that maximizes the effectiveness of the platinum catalyst required for PEM
fuel cells. PEM fuel cells are relatively low temperature devices that can be used in a wide variety of
applications ranging from backup power, to automotive power, to stationary power generation. The result
is equal or better electrical output, from only 30% of the platinum and with increased durability. This
technology has been independently verified to meet nearly all of the Department of Energy’s hydrogen fuel
cell goals for the year of 2015.
General Capacitor (Tallahassee, FL – FSU Technology)
http://www.news.fsu.edu/More-FSU-News/Florida-State-inks-deal-to-license-new-supercapacitor-invention
General Capacitor LLC is a privately held company and was founded in 2012 to manufacture advanced LiIon capacitors.
High Performance Magnetics (Tallahassee, FL – FSU Technology)
http://ciceft.com/
High Performance Magnetics designs, fabricates and tests advanced cable-in-conduit (CIC) magnet
components. CICs are typically used in large-bore, fast-ramping superconducting magnets for high-tech
applications such as Magnetically Confined Fusion Energy, High-Field Magnet Laboratories, Spallation
Neutron Sources, and Superconducting Magnetic Energy Storage devices.
SunnyLand Solar, LLC (Tallahassee, FL – FSU Technology)
http://www.research.fsu.edu/techtransfer/solarsausage.html
SunnyLand Solar is developing a new solar technology licensed from Florida State University called the
“Solar Sausage”. This technology has the potential of dramatically reducing the cost of concentrated-solar
applications. Material cost, ease of manufacturability, optical quality, and speed of deployment are just
some of its benefits. It is an inflatable made of durable Mylar and has been shown to tolerate UV radiation
and routine high winds. SunnyLand, as sole licensee, has already deployed over 2,300 these units in North
Florida and with determination continues to work on improvements to this burgeoning technology.
Almos Battery Corporation (Orlando, FL – UCF Technology)
The company is engaged in developing a new battery technology which is safe & low cost for electric
power grid applications. The proposed product is a prototype battery which is scalable to megawatts power
and megawatts-hr energy. The prototype battery is being built. The battery allows the operation to be on an
unattended basis for extended period of time. Integration of battery system into utility transmission and
distribution is a mature and well defined process.
Mesdi Systems Inc. (Orlando FL – UCF Technology)
http://megawattventures.com/2012/05/29/mesdi-systems-wins-100000-in-acc-clean-energy-challenge/
Mesdi Systems supplies next-generation spray equipment for manufacturing advanced coatings and
chemical powders where high quality and product uniformity are vital. Applications requiring these high
precision powders and coatings include lithium-ion batteries, solar cells, LED lighting, semiconductors,
pharmaceuticals, and medical implants.
Garmor Inc., (Orlando FL – UCF Technology)
http://garmortech.com/
Garmor has developed a simple yet effective method of producing edge-functionalized graphene oxide.
Whereas traditional methods have relied upon powerful oxidizing agents and acids to produce graphene,
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Garmor relies upon new advances in milling technology to produce graphene oxide yielding only water as a
by-product. These proprietary achievements eliminate hazardous waste disposal costs and deliver a product
suitable for large scale production at commodity-type prices.
Graphene/graphene oxide has already been shown to have wide applications as an adsorbent, lubricant,
corrosion inhibition, electrodes, transistors, and as an additive used to strengthen composite materials.
Garmor’s manufacturing technology has been designed to tailor the oxidation level so that it can be
uniquely matched to a given application. For example, Garmor’s moderately oxidized, edge-functionalized
graphene oxide is fully dispersible in water and can be deposited in thin films. This offers the potential for
improved electronic displays, solar cells, water-based lubricants, and various hydrophilic polymer
composites. Garmor’s graphene can also be readily functionalized to accommodate non-polar environments.
HybridaSol, (Orlando FL – UCF Technology)
http://futureenergy.ultralightstartups.com/campaign/detail/809
Reduced PV degradation and increased PV output are achieved with a ThermoElectric (TE) cell printed on
the substrate of the PV cell, then operating the TE cell as a Peltier cooler powered by the PV cell itself.
Though diversion of any PV output seems self-defeating, favorable gains in net energy production are
achieved by exploiting the large differences in the PV temperature-degradation curve (%Voc/oC) and the
heat transport curve (Energyelectric/Energyheat) of the TE cell. Note the very short distances this heat must
be transferred, from the PV wafer to the backplane (< 1 mm), and it becomes apparent very little parasitic
energy is required from the PV cell. The economics then become attractive, provided the TE materials and
process for manufacture of the PV-TE Hybrid are low cost.
HySense Technology, LLC, (Rockledge FL – UCF Technology)
http://megawattventures.com/2013finalists/hysensetech/
Manufactures chemochromic (color-changing) pigments for flammable gas leak detection
applications. HySense Technology, LLC believes that in the current and future national energy portfolio,
hydrogen and natural gas are two of the most important energy resources. However, keeping such
flammable gases contained to establish a safe environment for producers and end utilizers is of utmost
importance. Presently, the large majority of gas leak detection systems have been focused on the
development of electronic sensors. Electronic sensors have several drawbacks including loss of sensitivity
in the field due to the environmental effects, costs, and problems associated with power required on-site.
Thus, a visually easy to detect leak detector can greatly enhance the market acceptance and expansion of
these valuable energy sources.
TALAWAH Technologies (Orlando FL – UCF Technology)
http://www.talawahtechnologies.com/
TALAWAH Technologies develop wireless hydrogen sensors and a proven communication system that all
consume little battery power for detecting physical characteristics in complex environments. TALAWAH
Technologies is founded on joint research conducted at the University of Central Florida and the National
Aeronautic and Space Administration at Kennedy Space Center. TALAWAH Technologies has
commercialized the coherence multiplexed transceiver (CMT) for communication with surface acoustic
wave (SAW) sensors. This partnership lead to the invention of the coherence multiplexed SAW sensor
system in 2012 and demonstrated a working matrix of SAW sensors that were able to read temperature and
range data at distances over 20 meters.
Helicon Chemical Company (Orlando FL – UCF Technology)
http://www.heliconchemical.com
This Orlando, Florida Company is transforming recent advances in nanotechnology into commercial
products. Their first products are a set of nanoparticle ingredients for high-energy fuels and propellants for
the aviation and aerospace industries. Helicon's products promise to increase safety, efficiency, and
performance, and reduce environmental impact compared to the conventional jet and rocket fuels and
propellants. The technology and founders are from the University of Central Florida.
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Energy Efficiency Company (Anderson, SC – UF Technology)
http://www.emerald-endeavors.com/
Company’s second generation SMART gas sensors are thin-film based gas sensor for combustion
applications. Transduction of the analyte composition and concentration is realized through impedance
based measurements of an oxide electrode in a solid electrolyte electrochemical cell.
Florida FGT. LLC (Gainesville FL – UF)
http://www.floridafgt.com/
Florida FGT provides professional advice to forest and agricultural landowners on various aspects of the
use of fast-growing Eucalyptus, Corymbia, Populus, Taxodium, and Pinus species.
Florida Sustainables (Gainesville, FL – UF Technology)
http://www.chem.ufl.edu/~miller/floridasustainables/
Florida Sustainables innovates and markets sustainable materials, especially biorenewable and degradable
polymers designed to replace petroleum-based plastics. The company synthesizes polymers called
polyesteracetals, providing the strength of petroleum-based plastics lacking in other “green” plastics made
from PLAs — or polylactic acid. Their plastics stand up to heat better than current “green” plastics and are
not brittle and noisy such as the bag of SunChips abandoned due to consumer complaints. They also
degrade within five to 10 years of their usable life compared to 1,000 years for petroleum plastics, and they
do not require the composting conditions of PLAs to break down.
Compressor Company ( Houston TX – UF Technology)
http://www.oscomp-systems.com/
They deliver turnkey solutions that enable customers to transition to natural gas as an energy source, even if
they do not have access to a pipeline. They successfully delivered commercial quantities of gas to a
disconnected user. They are developing game-changing compression technology capable of efficiently
compressing wet gas and multiphase streams to compression ratios that are an order of magnitude higher
than existing technology.
NanoPhotonica, Inc. (Gainesville, FL – UF Technology)
http://www.nanophotonica.com/
NanoPhotonica is developing breakthrough nanomaterials, production techniques and associated products
that will enable market-altering improvements to optoelectronic products. The company is developing a
number of innovations that will transform both the flat panel display and solar panel/green energy sectors.
For example, smartphones and camera displays will be able to operate with 50% less power than traditional
LCDs. In addition, the production costs are anticipated to be 75% lower than display competitors, while still
providing more vivid colors and greater ease of viewing. For display applications, the company’s patented,
all-solution-processable quantum dot light-emitting diodes technique (S-QLED®) allows fabrication of
displays using ink-jet printing methods.
Fuel Cell Company (Fulton, MD – UF Technology)
http://www.redoxpowersystems.com/
The company was formed in 2012 by a group of scientists and engineers with extensive research, technical
and managerial experience. They are pioneering major breakthrough Solid Oxide Fuel Cell technology. It is
their solution for Distributed Power Generation and Transportation.
Solar Fuel Company (Gainesville, FL – UF Technology)
http://www.linkedin.com/pub/kevin-bowles/3/b76/b9
This is a high growth, solar, biofuels (non-biomass) company that uses a proprietary low pressure/high
temperature thermochemical process and proprietary reactor to convert solar energy, water and CO 2 into
fuel (hydrogen or syngas). Solar Fuel: 1) has a flexible, mobile footprint accommodating varying locations,
2) zero carbon footprint and 3) produces cost competitive, (non-subsidized) fuel. Solar Fuel has raised (late
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2011) $3MM from the DOE, $35K from the University of Florida and completed a bench prototype. Solar
Fuel is currently scaling the product and is in discussions with potential strategic partners including oil and
gas, defense, utility, states and neighboring nations.
Solar Powder (Gainesville, FL, UF Technology)
http://www.research.ufl.edu/otl/pdf/startup/Solar_Powder_COS.pdf
Solar Powder is a solar-energy company that has developed an innovative technology that will set a new
low cost point for solar energy. The technology behind Solar Powder uses CIGS, a semiconductor absorber
layer composed of copper, indium, gallium and selenium. CIGS was chosen because of its high cell
efficiency, high energy yield, and now with Solar Powder, its low cost of manufacturing when compared to
other semiconductor material, such as crystalline. Solar Powder has developed a process for the synthesis of
the CIGS absorber layer that addresses the major manufacturing cost factors challenged by other CIGS
methods. This includes a proprietary nano-powder that is mixed with a secret Solar Powder solvent to allow
for liquid application. Solar Powder solar panels can be produced at scale and high yield.
Omnii Sense, LLC (Jacksonville, FL, UNF Technology)
http://istart.org/startup-idea/business/omnii-sense-llc/9030
Omnii Sense LLC is a developer of intelligent wireless sensor networks that gather, record, and report real
time data for multiple industries including energy, health, environmental, and security. The Omnii Sense
“smart” sensor technology requires no human interaction once activated and no retrofitting to existing
infrastructure. The sensors automatically establish a viable communication path, identify nearest neighbors,
perform self-healing in the event of disruption, and can be used to detect everything from energy
consumption, to microbes and chemical warfare agents.
Mud Power, Inc. (Saint Petersburg, FL – USF Technology)
https://gust.com/c/mud_power_inc
Mud Power has developed modular long-term power solutions that harness energy generated in a natural
process by microorganisms found in marine sediments. Customers will be able to significantly increase the
length and data resolution of their deployments located near the seafloor.
Trash 2 Cash-Energy LLC (Tampa, FL – USF Technology)
http://www.trash2cashenergy.com/
Trash 2 Cash converts landfill gas to customer specific liquid fuel. The proprietary gas to liquid process
converts naturally produced landfill gas (LFG), composed mainly of methane and carbon dioxide to
hydrocarbon fuels specific to the customer needs such as diesel fuel. Trash 2 Cash couples a patent pending
Fischer Tropsch (FT) eggshell catalyst to an innovative process design, incorporating a novel tri-reforming
reaction to reduce the troublesome impurities found in crude bio-derived gases and produce desired syngas
for the FT reaction. This alleviates many problems associated with accumulating municipal solid waste
(MSW) in landfills and provides a domestic, sustainable, green fuel.
USF Technology transfer to New Energy Technologies Inc.* (Columbia MD, USF Technology)
http://www.newenergytechnologiesinc.com/technology/solarwindow
New Energy Technologies is not a university spin off; however they licensed USF SolarWindow™
technology, which enables see-through windows to generate electricity by ‘spraying’ their glass surfaces
with New Energy’s electricity-generating coatings – the subject of eleven patent filings.
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Companies Formed But Did Not Survive:
CeramiPower, Inc. (Orlando FL – UCF Technology)
CeramiPower, Inc. was founded to develop ceramic based combustion products and combined heat and
power unit (CHP) for both military and civilian applications.
Energy Management Professionals (Lutz, FL – USF Technology)
Energy Management Professionals (EMP) was formed to develop and commercialize new technologies that
improve the energy efficiency of existing products and processes. The Company’s particular focus was on
energy generation utilizing thermodynamics, heat transfer and heat exchange, which are important to the
heating, ventilation, air conditioning, and refrigeration (“HVACR”) industries and to the current invention.
EMP held the rights to two (2) patent-pending applications: ECOGEN Co- Generation System and
ReadyPower Portable Power Storage Unit.
P.V. Integrated (Orlando FL – UCF Technology)
P.V. Integrated was formed to develop a novel process for low cost, high throughput manufacturing of
CIGS Thin-Film solar cells.
UB-WiSystems, Inc. (Gainesville, FL – UF Technology)
http://megawattventures.com/teams/ubwisystems/
UB-WiSystems, Inc. was founded in May 2012 to provide ultra-low power transceiver solutions for Wi-Fi
enabled consumer electronics.
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APPENDIX C – FUNDING OPPORTUNITIES SENT TO FESC FACULTY

The following funding opportunities were sent to the faculty during the reporting period of Oct. 1, 2012 to
Sep 30, 2013.
#
1

Title
Air Transportation Center of Excellence (COE)
for Alternative Jet Fuels and Environment
(AJF&E)

Call #
13-C-AJFE

Agency

Funding

Federal Aviation
Administration

$40M

NIFA

$10M

AGL Resources

$50K

2

2013 Agriculture and Food Research Initiative
Sustainable Bioenergy Competitive Grants
Program

2013 AFRI -Bio

3

Natural Gas

AGDF

4

Environmental Security Technology
Certification Program (ESTCP)-Installation
Energy

BAA-13-0004

DoD

$10M

5

Research Interests of the Air Force Office of
Scientific Research

BAA-AFOSR2013-0001

AFOSR

$350M

6

Proposed Research on Safety of Oil and Gas
Operations in the US Outer Continental

BAA-E13PS00017

US Department
of Interior

$900K

7

Power Generation and Storage for Future Space
Applications

BAA-RV-20130003

Air Force

$5M

8

Request for Proposal Research, Data Collection
And Surveys Regarding Bio-Agriculture

BID NO. RFP/OE13/14-08

FDACS

$250K

9

BIRD Energy

BIRD

BIRD Foundation

$1M per
project.

10

Multiferroic Materials for RF Applications

DARPA-ST13B003

DARPA

$100K

11

Clean Energy Manufacturing Innovation
Institute

DE-FOA-0000683

US DOE

$14M

12

Electrochemical Storage Technologies Suitable
for Automobile Industry Applications

DE-FOA-0000722

US DOE

$62.5M

13

Nonproliferation & International Security
Research, Training, & Outreach

DE-FOA-0000741

US DOE

$1.5M

14

Academia-Industry Collaboration (AIC) Synchrophasor Engineering Education Program

DE-FOA-0000767

US DOE

$1.1M

15

Advanced Gasification Technologies Program

DE-FOA-0000784

US DOE

$13M
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16
17
18
19
20
21

Bench and Pilot-Scaled applications for R&D of
Post-Comnustion and Pre-Combustion CO2
Capture Technologies for Coal-Fired Power
Plants
Rooftop Solar Challenge II
Solid-State Lighting Manufacturing Research
and Development-Round 4
Fiscal Year 2013 Vehicle Technologies
Program
University Turbine Systems Research
Innovation for Increasing Cybersecurity for
Energy Delivery Systems (I2CEDS) – 2013

DE-FOA-0000785

US DOE

$80M

DE-FOA-0000788

US DOE

$12M

DE-FOA-0000792

US DOE

$11M

DE-FOA-0000793

US DOE

$3.5M

DE-FOA-0000795

US DOE

$3M

DE-FOA-0000797

US DOE

$20M

22

Advanced Technologies for Monitoring CO2 in
Geologic Storage and Utilization Operations NETL

DE-FOA-0000798

US DOE

$9.6M

23

Innovative Nuclear Energy Research and
Development

DE-FOA-0000799

US DOE

$33M

24

Cost-Shared Development of innovative Small
Modular Reactor Designs

DE-FOA-0000800

US DOE

$452M

25

Concentrating Solar Power: Efficiently
Leveraging Equilibrium Mechanisms for
Engineering New Thermochemical Storage
(CSP: ELEMENTS)

DE-FOA-0000805

US DOE

$20M

26

Foundational Program Advance Cell Efficiency
II (FPACE II) - Model Systems

DE-FOA-0000806

US DOE

$12M

DE-FOA-0000807

US DOE

$5M

DE-FOA-0000811

US DOE

$20M

27
28

Nuclear Energy University ProgramsFellowship and Scholarship Support
Advancements in Algal Biomass Yield

29

Carbon, Hydrogen, and Separation Efficiencies
in Bio-Oil Conversion pathways (Chase Bio-Oil
Pathways)

DE-FOA-0000812

US DOE

$12M

30

Marine and Hydrokinetic (MHK)
Environmental

DE-FOA-0000816

US DOE

$1.9M

31

Advanced Reactor Research and Development

DE-FOA-0000818

US DOE

$3M

32

“Turn Key” Open Source Software Solutions
for Energy Management of Small to Medium
Sized Buildings

DE-FOA-0000822

US DOE

$3M

33

Fuel Cell Hybrid Electric Medium Duty Trucks,
Roof-top Backup Power, and Advanced
Hydrogen Refueling Components

DE-FOA-0000828

US DOE

9M

34

Better Buildings: Commercial Energy
Efficiency Solutions

DE-FOA-0000829

US DOE

$12M

35

Advanced Biomass Feedstock Logistics
Systems II

DE-FOA-0000836

US DOE

$5.7M
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36
37
38

SunShot Incubator Program
State Energy Program
Marine and Hydrokinetic (Wave) testing
Infrastructure Development

DE-FOA-0000838
DE-FOA-0000839

US DOE
US DOE

$10M
$750K

DE-FOA-0000847

US DOE

1.5M

39

Marine and Hydrokinetic System Performance
Advancement

DE-FOA-0000848

US DOE

$10M

40

Grid Engineering for Accelerated Renewable
Energy Deployment (GEARED)

DE-FOA-0000856

US DOE

$12M

41

Diversity in Science and Technology Advances
National Clean Energy in Solar (DISTANCESolar)

DE-FOA-0000857

US DOE

$3M

42

Physics of Reliability: Evaluating Design
Insights for Component Technologies in Solar
(PREDICTS)

DE-FOA-0000861

US DOE

$5M

43

Solar Manufacturing Technology (SolarMat)

DE-FOA-0000862

US DOE

15M

44

Crosscutting Research: Development of Novel
Architecture For Optimization of Advanced
Energy Systems Architecture For Optimization
of Advanced Energy Systems

DE-FOA-0000864

US DOE

$9M

45

Solar Utility Networks: Replicable Innovations
In Solar Energy (SUNRISE)

DE-FOA-0000865

US DOE

$10M-$12M

46

Systems Biology Enabled Research on the Role
of Microbial Communities in Carbon Cycling

DE-FOA-0000866

US DOE

8M

47

ARPA-E: Robust Affordable Next Generation
Ev-Storage (RANGE)

DE-FOA-0000869

US DOE

$20M

48

Combined Heat and Power Technical
Assistance Partnerships

DE-FOA-0000876

US DOE

$11M

49

Theoretical Research in Magnetic Fusion
Energy Science

DE-FOA-0000879

US DOE

$3.8M

50

Reducing Emissions Using Methanotrophic
Organisms For Transportation Energy
(REMOTE)

DE-FOA-0000881

US DOE

$20M

51

Modern Electro/Thermochemical Advances In
Light- Metal Systems (METALS)

DE-FOA-0000882

US DOE

$20M

DE-FOA-0000891

US DOE

DE-FOA-0000892

US DOE

50M

52
53

FY 2013 Methane Hydrates
Nuclear Science and Nuclear Nonproliferation
Research

54

FY2013 Unconventional Gas and Oil
Technologies

DE-FOA-0000894

US DOE

8M

55

Uncertainty Quantification Methodologies for
Enabling Extreme-Scale Science

DE-FOA-0000895

US DOE

$5M/year

56

Assisting Federal Facilities with Energy
Conservation Technologies (AFFECT)

DE-FOA-0000898

US DOE

Notice of
Intent - No
funding
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57

Mathematical and Statistical Methodologies for
DOE Data-Centric Science at Scale
FY2014 Research Opportunities in High Energy
Physics
Full-Spectrum Optimized Conversion and
Utilization of Sunlight
SBIR/STTR FY 2013 Phase II Release 3
Early Career Research Program
National Spherical Torus Experiment
Small Business Innovation Research (SBIR)
Small Business Technology Transfer (STTR)
Pre-Commercial Synchrophasor Research and
Demonstration

DE-FOA-0000918

US DOE

$3M

DE-FOA-0000948

US DOE

40M

DE-FOA-0000949

US DOE

$30M

DE-FOA-0000957
DE-FOA-0000958
DE-FOA-0000968

US DOE
US DOE
US DOE

10M
$6M
$2M

DE-FOA-0000969

US DOE

$30M

US DOE

$9M

65

R&D Aimed at Green House Gas Emissions
Reductions and Cost Competitiveness of MilSpec Jet Fuel Production Using Coal-to-Liquid
Fuel Technologies
DE-FOA-0000981

US DOE

NA (RFI)

66

FY 2014 Continuation of Solicitation for the
Office of Science Financial Assistance Program

US DOE

$400M

DE-FOA-0001002

US DOE

$10M

DE-FOA-0001003

US DOE

$2M

DE-FOA-0001010

US DOE

$100M

DE-FOA-SULI

US DOE

NA

US DOE

Open

58
59
60
61
62
63
64

67
68
69
70

ARPA-E Open Innovative Development in
Energy-Related Applied Science (Open Ideas)
Exploratory Research for Extreme-Scale
Science
Energy Frontier Research Centers
The Science Undergraduate Laboratory
Internship (SULI) program

DE-FOA-0000970

DE-FOA-0000995

71

Unsolicited Proposals

DE-FOAUnsolicited

72

Operation and Maintenance of the Ocean
Energy Safety Institute (OESI)

E13AS00001

BSEE

$3M-5M

73

Broad Agency Announcement (BAA) Number
E13PS00032 for Proposed Research on Oil
Spill

E13PS00032

US Department
of the Interior

$6M

74

Unconventional Gas Technical Engagement

ENR-13-01

Dep of State

$500K

75

Gulf ofMexico Research Initiative Request For
Proposals

GoMRI

Gulf of Mexico
Research
Initiative

$35M

76

An Analysis of the Impacts of the Deepwater
Horison on the Seafood Industry

M13 PS00027

US Department
of the Interior

$360K

77

FY 2013 Environmental Studies Program Bureau of Ocean Energy Management (BOEM)

M13AS00003

US Department
of the Interior

78

Scalable Nanomanufacturing (SNM)

NSF 13-545
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NSF

$10M
$1.5M

79

Small Business Technology Transfer Program
Phase I Solicitation FY-2014 (Release 2)
(STTR)

NSF 13-598

NSF

$10M

80

Small Business Innovation Research Program
Phase I Solicitation FY-2014 (Release 2)
(SBIR)

NSF 13-599

NSF

$30M

81

Engineering Research Centers (ERC)
Partnerships in transformational research,
Education and Technology

NSF-PD 13-560

NSF

$13M

82

Hybrid Energy Storage Module (HESM) Proof
of Concept Demonstrations

ONRBAA13-009

ONR

$14.3M

ONRBAA13-011

ONR

$15M

ONRBAA13-022

DON

250M

ONRFOA13-006

DoD

$30M

PD 13-1401
PD 14-7644
SOL-OAA-13000092

NSF
NSF

$4.8 M
$13M

USAID

$13M

83
84
85
86
87
88

National Oceanographic Partnership Program
(NOPP)
2014 Department of Defense Multidisciplinary
Research Program of the University Research
Initiative
Asia-Pacific Technology and Education
Program
Catalysis and Biocatalysis
Energy for Sustainability
Accelerating Inclusion and Mitigating
Emissions (AIME)
Woody Biomass Utilization Grant

USDA-FS-2013WBU

USDA

$3M

90

Energy Efficiency Competition

WHAPWHAAQPPC-13003

Bureau of
Western
Hemisphere
Affairs

$1M

91

Third Annual Better Buildings Case
Competition

US DOE

NA

92

State Bio Energy Program - Research &
Development Bioenergy Grant Program

FDACS

$3.9M

89

R&D BioEnergy
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APPENDIX D – IP CATALOG BY UNIVERSITY

FLORIDA ATLANTIC UNIVERSITY
Technologies Available for Licensing

ENERGY
Marine
Retrofit Cathodic Protection - Software for Marine Pipelines
Software for the Design of Cathodic Protection Systems for Deep Water Risers
Synchronous Laser Line Scan Imaging

FLORIDA INTERNATIONAL UNIVERSITY
Technologies Available for Licensing

ENERGY
Algae
Novel Library of Native Algae Species with Beneficial Health Effects

FLORIDA STATE UNIVERSITY
Technologies Available for Licensing

ENERGY
Solar
A High-Efficiency Multi-junction Photovoltaic Cell for Harvesting Solar Energy
Triple-Junction Solar Cells for Solar Energy Harvesting
Inflatable Solar Energy Collector (the "Solar Sausage")
Wind
Multi Piece Wind Blades, HPMI
Fuel Cells
Alkaline Membrane Fuel Cell
High Performance Fuel Cell
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UNIVERSITY OF CENTRAL FLORIDA
Technologies Available for Licensing

ENERGY
Solar and Thermo Electric
Get More Power from Your Low Power Inverters: A three-phase micro-inverter using controlled-based soft
switching
Easily Scale Up or Down Your PV Power Inverters: A modular multi-pulse inverter to be used in a
distributed PV system and tied to a utility power grid
Improved Manufacturing of Thin Film Solar Cells With Highly Efficient Energy ConversionHybrid
PV/Thermal Solar Cell with Significantly Increased Efficiency and Longevity
Shape Memory Alloy Based Thermal Conduction Switch for on Demand Heat Transfer
Compact, Lightweight and Highly effective Recuperative Heat Exchanger
Synthesis of Core/Shell/Shell Quantum Dots with Improved Luminescent and Semi-Conducting Properties
For Bio Imaging and Solar Cell Applications
Biomass
Solid Acid Catalyzed Hydrolysis of Cellulosic Materials
Energy Efficiency
Thermal Insulation Cap and Jacket for Water Heater Tanks
Thermal Insulation Cap and Jacket for Water Heater Tanks: Can be fit for both natural gas and electrical
water heater storage tanks
Power, Distribution, Smart Grid, Communication
The Combination of Linear and Adaptive Non-Linear Control for Fast Transient Response in Highly
Efficient Voltage Regulators and DC-DC Converters
Active Transient Voltage Compensator for Improving Fast Transient Response in DC to DC Converters
Highly Efficient DC-DC Converter with a Coupled-Inductor Current-Doubler Topology
Silicon Controlled Rectifier Layout Topology for High-Voltage Electrostatic Discharge Applications
Built Environment and Energy Efficiency
High Efficiency Twisted Air Conditioner Condenser Fan Blades and Hub with Performance Enhancements
Long Lasting Anti-Mildew/Fungal Coating for Roofs, Buildings and Pools
Marine
Highly Efficient Method for Generating, Transmitting and Receiving Electrical Power via any Heat Source
including Hydrothermal Ocean Vents
Fuel Cells and Hydrogen
Hydrogen Sensitive Color Changing Pigments to Visually Pinpoint Hydrogen Leaks
Increased Efficiency in Hydrogen Production Using a Solar Metal Sulfate Based Water Splitting Cycle
Inexpensive Method for Producing High Purity Hydrogen from Water and Other Hydrogen Containing
Compounds
Super Absorbent Palladium Filled Carbon Nanotubes for the Storage and Detection of Hydrogen Gas
Efficient Closed-Loop Method of Producing Hydrogen Fuel from Landfill Gas and Biomass Feedstocks
Low Energy Electromechanical Method for Removal of Carbon Monoxide from Hydrogen Streams for
Fuel Cells
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Reusable Visual Hydrogen Detecting Compound Capable of Attachment to Numerous Substrates
(Polymers, Ceramics and even Tape)
Method For Zero Emission Liquid Hydrogen Production From Methane Sources and Landfill Gas
Process for Efficient Production of Pure Hydrogen Gas with Reduced CO 2 Emissions
Fast and Reliable Hydrogen Generation Utilizing a Fixable Catalyst and Borohydride Solutions
Portable Hydrogen Generator for Coupling with Currently Utilized Fuel Cell Technologies
Water Desalination
Microtextured Superhydrophobic Membranes for High Flux Water Desalination

UNIVERSITY OF FLORIDA
Technologies Available for Licensing
ENERGY
Solar, Thermo Electric, LED
Quantum Dot Hybrid OLED That Emits Warm White Light Without Sacrificing Efficiency
Manufacturing Tools for Thin Graphene Films with Metal Ion Bridges that Improve Conductive
Performance
Ink-based Photovoltaics for Inexpensive CIGS Solar Panels Fabricated Using Nanoparticles
Reactor for Bulk Manufacturing of Core-Shell Quantum Dot Nanoparticles
Organic Semiconductive Polymers for Field Effect Transistors, Solar Cells and Light-Emitting Diodes
Organic Solar Cells with Improved Solar Energy Conversion Efficiency: Molecular Approach to Organic
Photovoltaic Devices Enables Low-Cost Production of Highly Efficient and Stable Organic Solar Cells and
Panels
Tool for Increased Solar Cell Manufacturing Efficiency
Nanorod Alignment Device for Inexpensive LED Production
High-Efficiency, Durable, Antireflective Coating for Solar Panels
Method for Growing GaN on Silicon for Superior Semiconductor Applications
Silicon Nanowires for Efficient Solar Power Generation
Novel Solar Cell with Dramatically Increased Efficiency
Low-cost, Ultra-efficient Light Extraction Mechanism for Organic Light-Emitting Devices (OLEDs)
More Cost-Effective & Safer LED Theatrical Illuminating Device
Energy-efficient, Dual-mode Displays and Active Devices
A Transparent, Solar-Powered Lighting Module With Integrated Energy Storage
Miniature Thermoelectric Power Generator for Hot Fluid Streams
Biomass
Bacterial Biocatalysts for More Complete and Efficient Processing of Biomass
Methods for Enhancing Crop Production and Survival
Oxygen-Releasing Fertilizer To Improve Plant Growth
Bacterial Biocatalysts for More Complete and Efficient Processing of Biomass
Efficient, Cost-effective Ethanol Production
Polyhydroxy Fullerenes for Stimulating Biofuel Production
Biocatalyst Modifications that Improve Biomass Conversion Efficiency
Energy Storage
Cathodes for Lithium-Ion Batteries With Improved Energy Density
Piezoelectric Energy-Harvesting System That Can Generate Electricity From Vibration
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Power, Distribution, Smart Grid
Electrodynamic Controls For Reduced Leakage and Increased Efficiency in Turbines
More Compact and Affordable Power Inductors for Portable Electronic Devices
Smaller, More Efficient Resonating Inductor for Powering Electronic Devices
Small, Efficient, Fully Integrated DC-DC Power Converters
Ultra-Compact Electromagnetic Generator
Superior Fiber Optic Fault Detection System for Underground Power Lines
Improved System for Power Generation, Refrigeration, and Water Extraction
Built Environment
Flexible, Cost-effective Jet-Grouted Deep Pile Foundation Alternative
Devices for Assessing the Condition of Buried Pipelines
Concrete Composite for Enhanced Performance
Energy Efficiency
Hardware and Software that Allow Computer Servers to Use Renewable Energy More Efficiently
Functionalized Fullerenes for Energy Efficient Laser Ignition Applications
Device for More Efficient Fuel Combustion, Decreased Pollution
Hardware-Software Platform for Easily Managing Devices in "Smart" Homes
Fuel Cells and Hydrogen
Direct Methanol Fuel Cells for Increased Energy Capacity in Laptops and Other Mobile Electronics
Advanced Technology Membrane Reactors for Hydrogen Production
Nuclear
Improved Heat Transfer Fluid for Nuclear Reactors
Wind
Efficient, Non-Mechanical Wind Tunnel for Improved Testing
Climate
A Method for Accurate Lightning Strike Prediction and Recording
Water Desalination
Environmentally Friendly Simultaneous Desulfurization and Desalination for Process Industries
Low-Energy Process for Producing Fresh Water

UNIVERSITY OF SOUTH FLORIDA
Technologies Available for Licensing
ENERGY
Solar and Thermo Electric
Equipment and Process That Inexpensively Fabricates Graphene For Use in Nanoscale Electronics
Electric Field Tuning of PbS Quantum Dots
Novel Method for Solid State Crystal Growth
Tandem Structure Flexible Organic Photovoltaic Collector (FOPEC) Fabricated by all Solution Processable
Vacuum Free Technology
Tunable type-II clathrate compounds for photovoltaic applications
PbTe Nanocompossites for Thermoelectric Power Generation
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Biomass
Selective Catalyst for Fischer Tropsch Synthesis
A Practical Method for CO 2 Cyclic Absorption/Desorption for Sequestration
Energy Storage
Silicon topological capacitors
High energy galvanic cell from aluminum and alkali metal peroxide
Silicon topological capacitors
Nanoswitch
Power, Distribution, Smart Grid, Communication
Cost-Effective Security Protocol for Wireless Networks that Protects Against Reactive Jamming Attacks
Electric Power Distribution Interruption Risk Assessment Calculator (EPDIRAC)
Method and System for Generating Power from Low- and Mid- Temperature
Smart Zero-Order Energy (ZOE) Antenna and Repeater (ZOE-R)
Integrated Pressure Pump and Power Plant
Reception and Measurement of MIMO-OFDM Signals with a Single Receiver
Covert OFDM Transmission Using Cyclic Prefix A control layer algorithm for ad hoc networks:
Communication-assisted control for semi-autonomous robots
Built Environment and Energy Efficiency
Voided drilled shafts
End Bearing Enhancement via Post Construction Preload/Reload
Marine
3D imaging system with pre-test module
Flow Imaging System
Moleculary self Shedding Bio-hydrogel for coating marine surfaces
Bond enhancement for underwater pile repair
Particle profiling and recording
Self Shedding Hydrogel
Fuel Cells and Hydrogen
Hydrogen sensor
Hydrogen absorbing nanofoil
Fuel cell
Complex Hydrides Exhibiting High Hydrogen Storage Capacity
Zeolite-like Metal Organic Frameworks (ZMOFs)
Electrical energy from fuel cells powered by chemically generated hydrogen and oxygen
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APPENDIX E – FESC USER FACILITIES

#
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37

User Facility
Southeast National Marine Renewable Energy
Center
Wall of Wind Testing Facility (WoW)
Advanced Materials and Engineering Research
Institute (AMERI)
Plasma Spray Forming Laboratory
Aeropropulsion, Mechatronics and Energy Building
(Coming Soon)
Center for Advanced Power Systems (CAPS)
Institute for Energy Systems, Economics and
Sustainability (IESES)
High Magnetic Field Laboratory
Photovoltaic – Module Testing and Certification
Photovoltaic Materials Laboratory
Solar Thermal Collection Test Laboratory
Solar Thermal Systems Test Laboratory
Advanced Energy Research Division (AERD) Labs
Manufactured House Laboratory
Building Science Laboratory
Flexible Roof Facility
Flexible Residential Test Structures
Climate-Controlled A/C Laboratory
Materials Characterization Facility
Advanced Microfabrication Facility
NanoScience Technology Center (NSTC)
CREOL – The College of Optics and Photonics
Florida Institute for Sustainable Energy - Energy
Tech Incubator
UF Stan Mayfield Biorefinery Pilot Plant
Nanoscience Institute for Medical & Engineering
Technologies and Nanoscale Research Facility
Wayne K. and Lyla L. Masur HVAC Laboratory
Major Analytical Instrumentation Center
Particle Engineering Research Center (PERC)
USF Nanotechnology Research and Education
Center (NREC)
Oak Ridge Associated Universities (ORAU)
Institute for Energy Systems (IES)
Harris Institute for Assured Information (HIAI)
Institute for Research on Global Climate Change
Center for Remote Sensing (CRS)
National Center for Hydrogen Research (NCHR)
Collaborative International Research Centre for
Universal Access (CIRCUA)
Center for High Resolution Microscopy and Imaging
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Location
Florida Atlantic University - Boca Raton
Florida International University – Miami FL
Florida International University – Miami FL
Florida International University – Miami FL
Florida State University, Tallahassee FL
Florida State University, Tallahassee FL
Florida State University, Tallahassee FL
Florida State University, Tallahassee FL
Florida Solar Energy Center, Cocoa FL
Florida Solar Energy Center, Cocoa FL
Florida Solar Energy Center, Cocoa FL
Florida Solar Energy Center, Cocoa FL
Florida Solar Energy Center, Cocoa FL
Florida Solar Energy Center, Cocoa FL
Florida Solar Energy Center, Cocoa FL
Florida Solar Energy Center, Cocoa FL
Florida Solar Energy Center, Cocoa FL
Florida Solar Energy Center, Cocoa FL
University of Central Florida, Orlando FL
University of Central Florida, Orlando FL
University of Central Florida, Orlando FL
University of Central Florida, Orlando FL
University of Florida, Gainesville FL
University of Florida, Perry FL
University of Florida, Gainesville FL
University of Florida, Gainesville FL
University of Florida, Gainesville FL
University of Florida, Gainesville FL
University of South Florida, Tampa FL
Florida Institute of Technology
Florida Institute of Technology
Florida Institute of Technology
Florida Institute of Technology
Florida Institute of Technology
Florida Institute of Technology
Florida Institute of Technology
Florida Institute of Technology

38
39
40
41
42
43
44
45
46
47
48
49
50

(CHRMI)
Center for Ferrate Excellence (COFE)
Center for Corrosion and Biofouling Control
(CCBC)
Federal Aviation Administration Center of
Excellence for Commercial Space Transportation
Center for Entrepreneurship and New Business
Development (CENBD)
Wireless Center of Excellence (WICE)
Florida Center for Automotive Research (FCAR)
College of Engineering Center for Space
Commercialization
Microelectronics Laboratory
Laser, Optics and Instrumentation Laboratory
(LOIL)
Wind and Hurricane Impacts Research Laboratory
(WHIRL)
Dynamic Systems and Controls Laboratory (DSCL)
Robotics and Spatial Systems Laboratory (RASSL)
Ralph S. Evinrude Marine Operations Center
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Florida Institute of Technology
Florida Institute of Technology
Florida Institute of Technology
Florida Institute of Technology
Florida Institute of Technology
Florida Institute of Technology
Florida Institute of Technology
Florida Institute of Technology
Florida Institute of Technology
Florida Institute of Technology
Florida Institute of Technology
Florida Institute of Technology
Florida Institute of Technology

Florida Atlantic University
Southeast National Marine Renewable Energy Center
Web Site Link: http://snmrec.fau.edu
Director: Sue Skemp
Contact Information
Email: snmrec@fau.edu Phone: 561-297-0956
Description
The Southeast National Marine Renewable Energy Center (SNMREC) at Florida Atlantic University is
investigating the challenge of harnessing the power of the Gulf Stream for the generation of base load
electricity, a unique contribution to a broadly diversified portfolio of renewable energy for the nation’s
future. Working in a systematic fashion toward the implementation of a full-scale, at-sea testing facility for
industrial prototypes, current work includes developing testing infrastructure and protocols for components
and complete generating systems and, in the process, fielding critical environmental monitoring systems so
that the nature and sensitivity of the resource itself can be understood and effects of single-system
deployments can be examined before commercial-scale arrays are designed. The SNMREC’s strategy to
accelerate commercial development of Marine & Hydrokinetic (MHK) projects includes technology R&D,
testing, environmental research and measurement, policy, regulatory, and economic research, and education
and outreach.
Lab Capabilities: In-lab technology testing is underway with scaled generator dynamometer capabilities
which not only provide a platform to test offshore electrical systems before
use, but also simulate offshore
grids. Corrosion and bio-fouling
facilities allow for investigation
of new materials and coatings
which will be necessary to
ensure the efficacy of long term
commercial
device
array
deployments, and a recirculating
flume tank is used to determine
early-stage proof-of-concept and
to test mooring and device
dynamics
before
greater
expense and risk is incurred
testing offshore at larger scales.
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Open Water Capabilities: An offshore scaled
device test berth (approximately 12 nm offshore of
Ft. Lauderdale, FL) is under construction and will
be installed for up to 100kW max instantaneous
power production and/or 7m rotor diameter turbine
testing. This initial group of industrial devices will
provide insight into individual device extraction
methods, dynamics, and basic system operability. A
generic 20kW experimental research turbine is also
under construction which will allow for subsystem
or component testing and development. In addition,
it will provide methodology and support
infrastructure available for commercial 1:20 scale prototype
device testing.
Fee Schedule
Facility use is negotiated on a per-proposal basis and can
include analysis and test design/planning services.
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Florida International University
Wall of Wind Testing Facility (WoW)
Website: http://wow.fiu.edu
Contact Information
Dr. Arindam Gan Chowdhury, Laboratory Director
Email: chowdhur@fiu.edu Phone: (305) 348-0518
Roy Liu-Marques, Testing Services
Email: rliumarq@fiu.edu Phone (305) 348-4392
Description
The 12-fan Wall of Wind (WoW) at FIU is the largest and most powerful university research facility of its
kind and is capable of simulating a Category 5 hurricane – the highest rating on the Saffir-Simpson
Hurricane Wind Scale. For more than a decade, FIU researchers and engineers have planned, designed and
redesigned numerous concepts and models that have all contributed to the science and technology behind
this state-of-the-art machine.
Due to increased demand for higher wind speed testing, FIU has taken yet another step forward with its 12fan WoW. The new system is capable of performing controlled and repeatable to-scale testing in flows that
replicate the type of CAT 5 level winds seen during Hurricane Andrew – one of the costliest storms in US
history. This facility will not only fill the void where most current win-structure experiments fail, it has the
potential to be as influential to wind engineering as crash testing is to the automobile industry.
FIU brings together the critical elements of wind testing to achieve comprehensive results for its clients. To
do this, an expert team of wind engineers and scientific researchers integrates the unique capabilities of the
Wall of Wind and the Titan America Structures Lab with the analytical tools of Computational Fluid
Dynamics (CFD) simulation. At the WoW, tests can be described by three categories: 1) non-destructive
(aerodynamic), 2) destructive (failure) and 3) wind-driven rain. For the non-destructive tests, a
comprehensive instrument inventory is available to capture data of wind-induced forces, moments, strains,
pressures, displacements, among others.
Fee Schedule
To be determined by the scope of work.
Advanced Materials and Engineering Research Institute (AMERI)
Web Site Link: http://ameri.fiu.edu/home/About.html
Contact Information
Dr. Arvind Agarwal, Director, AMERI and Professor of Materials Engineering
Email: agarwala@fiu.edu Phone: (305) 348-1701
Fax: (305) 348-1932
Mr. Neal Ricks, Manager, AMERI Email: ricksn@fiu.edu
Description
The Advanced Materials Engineering Research Institute (AMERI) provides an open access equipment
infrastructure to support materials research and engineering over a broad range of technology and
capabilities. The Institute provides analytical instrumentation, materials characterization, and process
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development laboratories to support faculty and industry in the development and characterization of new
materials over the continuum from the nanoscale to bulk materials.
The Analytical Instrumentation Laboratory contains a field emission scanning electron microscope
(FESEM), a 200 kev Transmission Electron Microscope (TEM), Atomic Force Microscope (AFM), X-ray
diffraction, thermal (DSC, TGA, DMA, dilatometer flush diffusion, and mechanical testing (uniaxial/biaxial
Instron, creep). Process Development laboratories for ceramic processing (sol-gel, tape casting, milling),
polymer processing, metal processing, and arc melting, thermal processing (air, vacuum, hydrogen,
controlled atmosphere furnaces) are available to support faculty and student researchers.
The Institute contains the Motorola Nanofabrication Research Facilities, which is supported by a class 100
clean room and nanofabrication capabilities including e-beam lithography and optical photolithography.
Fabrication of nano/micro electromechanical systems (N/MENS) can be accomplished by a combination of
nanolithography, reactive ion etching, and thin film deposition by a variety of techniques (e-beam,
sputtering, filament evaporation, cvd).
In addition to supporting research within the graduate program in materials science within the Department
of Mechanical and Materials Engineering, the Institute supports faculty across all departments (physics,
chemistry, geology, biology) in materials based research.
Fee Schedule:
Please visit AMERI website http://ameri.fiu.edu/
Plasma Spray Forming Laboratory
Web Site Link: http://web.eng.fiu.edu/agarwala/laboratories/PlasmaFormingLab.html
Contact Information
Dr. Arvind Agarwal, Department of Mechanical and Materials Engineering
Email: agarwala@fiu.edu Phone: (305) 348-1701 Fax: (305) 348-1932
Description
This lab makes use of plasma-based techniques to synthesize:
• Near Net Shape Structures by Rapid Prototyping
• Bulk Nanostructured Components
• Advanced Ceramic and Metallic Nanocomposites
• Multilayered Functional Coatings
• Synthesis of Nanostructured Composite Powders
Click Here for Demo
Plasma Spray Forming Laboratory is a 1300 square feet
facility. The equipment list is given below:
•
•
•
•

Praxair Plasma Spray System
Plasma Power Source Model PS-1000
Plasma Control Console Model 3710
Powder Feeder Model 1264
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•
•
•
•
•
•
•
•

Plasma Spray Gun Model SG-100 (internal and external powder injection capability)
Localized inert shroud creating facility
Plasma Spray Booth with CNC turntable
Fanuc S 100 Robot with RF controller
Three-axis Gantry Robot
Thermach AT-1200 Powder Feeder, 0-15 RPM
Accuraspray-g3 Single Head Plasma Inflight Sensor
Raytek Optical Pyrometer (-10 to 1200C) with integrated software and PC for continuous temperature
monitoring
• 4-channel B-Type (0 to 1700C) and K-Type (-200 to 1250C) Thermocouple with OM-CPQUADTEMP Data Acquisition System and OM-CP-IFC110 Windows Software
• Grit Blaster
• Ultrasonic Cleaning Bath
• Density Measurement Kit
• ER Advanced Ceramics 755RMV Jar Mill
• Sieves and Sieve Shaker
• Work Bench with all machine tools
• Rotating Ball Mills and blenders
• Low Speed and High Speed Diamond Saws
• Positron Adhesion Tester
• Optical Microscope (upto 1600X)
• Electrostatic Spray Facility for Polymer Coating Synthesis
Computational Facilities in Plasma Forming Laboratory:
•
•
•
•
•
•
•
•
•

2 Pentium IV, 3.40 GHz, 2 GB RAM desk top computer
3 Pentium IV, 2.6 GHz desk top computers
1 Pentium IV, 2 GHz notebook computer
2 Pentium IV, 3.20 GHz, 3.5 GB RAM desk top computer
Software in Plasma Forming Laboratory
CaRIne Crystallography 4.0: For geometric visualizations of interfaces, surfaces, crystals, real lattices
in 3D, reciprocal lattices in 3D and 2D and for comprehending stereographic projections and X-ray
diffraction patterns.
FactSage 6.0: A thermochemical software and database package to understand phase diagrams,
feasibility of chemical reactions, compel equilibrium in multicomponent, and multiphase systems.
Hyper Chem 7.5: Modeling software to compute thermodynamic energies based of molecular
mechanics and dynamics models for various configurations and crystal geometry.
SimDrop 3.0 software: For simulating splat formation with thermal and kinetic history as experienced
in thermal spraying.

Fee Schedule:
Please contact Prof. Agarwal at agarwala@fiu.edu
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Florida State University
Aeropropulsion, Mechatronics and Energy Building
Web Site Link: http://www.eng.fsu.edu/me/research/ame.html
Contact Information
Dr. Chiang Shih, Chair
Email: shih@eng.fsu.edu Phone: (850)410-6321

Fax: (850)410-6337

Description
This 60,000-square-foot state-of-the-art facility supports advanced research in aerospace and aviation,
mechatronics (robotics) and sustainable energy engineering. The Aero-Propulsion, Mechatronics and
Energy Building houses laboratories, equipment, offices and other infrastructure necessary to carry out the
university's research mission in several key areas seen as crucial to the economic development of the state
and nation.
Among the organizations that is housed in this $23 million facility are Florida State's Energy and
Sustainability Center (ESE) which features an energy material processing lab, dry room for battery
assembly; Institute for Energy Systems, Economics and Sustainability (IESES); the university's Center for
Intelligent Systems, Control and Robotics (CISCOR); and the Florida Center for Advanced AeroPropulsion (FCAAP), a State University System Center of Excellence that is headquartered at FSU.
As its name indicates, the research that takes place within the Aero-Propulsion, Mechatronics and Energy
Building focuses on three key areas:
• Aero-propulsion: The discipline of aero-propulsion deals with transportation systems and other
objects that move through air, influencing the design and fabrication of aircraft, spacecraft,
automotive transport, and all manner of vehicles in motion. The relevant research areas cover
fundamental science topics such as aerodynamics, fluid mechanics, acoustics, thermal physics and
turbulence, as well as practical applications such as combustion improvement, active control of
flow separation, supersonic jet noise suppression, lift/thrust enhancement and drag reduction.
• Mechatronics: The term mechatronics, a combination of mechanics and electronics, was first used
in Japan in the 1960s. From a technical perspective, it is the synergistic integration of mechanical,
electrical, control and computer systems to create functional products. Mechatronics has become
the enabling technology responsible for industrial innovations in numerous economic sectors,
including automobiles, alternative energy, aerospace, electronics and defense. The field of
mechatronics generally covers topics such as robotics, micro-electro-mechanical-systems (MEMS),
intelligent systems, automated guided vehicles and smart materials.
• Energy: Seeking new energy resource that are more efficient and cost-effective and that minimize
effects on the environment is among the most critical issues that the world will have to grapple with
in the 21st century. The Aero-Propulsion, Mechatronics and Energy Building houses research labs
for organizations that are focused on exploring reliable, affordable, safe and clean energy
technologies, including projects such as Florida State's Off-Grid, Zero-Emission Building; solarthermal systems; a photo bioreactor for algae growth; and fuel-cell and advanced battery
technologies.
Fee Schedule:
TBD
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Center for Advanced Power Systems (CAPS)
Web Site Link: http://www.caps.fsu.edu/
Director: Dr. Steiner Dale
Contact Information
Steve McClellan
Email: mcclellan@caps.fsu.edu Phone: (850) 645-2157 Fax: 850-644-7456
Description
The 34,000 sq. ft. CAPS research, development, test and demonstration facility is located in Innovation
Park in Tallahassee, Florida. CAPS is a multidisciplinary research center organized to perform basic and
applied research to advance the field of power systems technology and provides a secure infrastructure and
environment for all types of sensitive research. CAPS emphasis is on application to electric utility, defense,
and transportation, as well as, developing an education program to train the next generation of power
systems engineers. The research focuses on electric power systems modeling and simulation, power
electronics and machines, control systems, thermal management, high temperature superconductor
characterization and electrical insulation research. FSU also has The Energy and Sustainability Center
which addresses challenging alternative energy issues through innovative solutions for consumers and
industry. The Center promotes industry, government, and academia collaboration and participation in
critical research activities moving beyond the stage of initial demonstration to commercialization.
Fee Schedule:Facility use is negotiated on a per-proposal basis.
Institute for Energy Systems, Economics and Sustainability
Web Site Link: http://www.ieses.fsu.edu/
Director: Dr. David Cartes
Contact Information
Email: sims@ieses.fsu.edu Phone: 850-645-9232
Description
The Institute is a public resource to carry out scholarly basic research and analysis in engineering, science,
infrastructure, governance and the related social dimensions all designed to further a sustainable energy
economy. The Institute unites researchers from the disciplines of engineering, natural sciences, law, urban
and regional planning, geography, and economics to address sustainability and alternative power issues in
the context of global climate change. IESES offers administrative and program support to researchers,
partners and collaborators.
Grant Proposal and Administration Support: Proposal development, preparation and submission; grants
management; requisition and authorization of payments of purchased items; reconciling ledgers, monthly
financial reports, re-budgeting and budget amendments; office space, hiring staff and managing travel.
Program Services: Public and private sector resource identification and partnership development;
interdepartmental and state-university wide resource development; promotion of our research partners and
collaborators in print, electronic media and through participation in statewide, national and international
conferences.
Fee Schedule:
Negotiated on a per-proposal basis.
156

National High Magnetic Field Laboratory (NHMFL)
Web Site Link: http://www.magnet.fsu.edu/about/ and https://users.magnet.fsu.edu/
Director: Dr. Greg Boebinger
Contact Information
NHMFL has 7 user programs. The contact information for each user program is listed below.
Magnet Lab User Facilities
Help With
Requests

Facility

Location

Director

Advanced MRI and
Spectroscopy

Gainesville Joanna Long

Joanna Long

DC Field

Tallahassee Eric Palm

Eric Palm

Electron Magnetic
Resonance

Tallahassee Stephen Hill

Jurek Krzystek
Andrew
Ozarowski

High B/T

Gainesville Neil Sullivan

Neil Sullivan

Ion Cyclotron
Resonance

Tallahassee Alan Marshall

Amy McKenna
Colleen Davis

Nuclear Magnetic
Resonance

Tallahassee

Bill Brey
Tim Cross

Riqiang Fu
Zhehong Gan
Ashley Blue

Pulsed Field

Los
Alamos

Chuck Mielke, Facility Director
Jonathan Betts, Head of the Pulsed Field User
Program, Contact person to help with requests

Chuck Mielke
Jonathan Betts

Description
The National High Magnetic Field Laboratory offers the highest magnetic fields for use by the
international community of scientific visitors. Many of the magnets and experimental techniques are highly
specialized, yet broadly applicable to research in physics, materials science, chemistry, biochemistry,
biology and even biomedicine. Every year over 1100 scientists and engineers use the National High
Magnetic Field Lab facilities. Graduate students and Nobel laureates, researchers from academia and the
corporate world, they travel from across the globe for a chance to work with the unique instruments and
experienced staff at our three locations. First and foremost, the Mag Lab exists for these users and the
cutting-edge research they conduct here as they seek to expand the boundaries of scientific knowledge. The
Users Hub is dedicated to them and their needs. It is divided into two sections: User Programs and User
Services.
User Programs: The Mag Lab has seven user programs located across three campuses. The lab also has a
number of important in-house research programs that complement the user programs through development
of new techniques and equipment.
Fee Schedule: Access to NHMFL magnets is open to all qualified scientists and engineers via a competitive
proposal process. If a proposal is approved, facility usage is free of charge provided the researcher intends
to publish the results in open literature. Proprietary research done at the Magnet Lab must enter into a cost
sharing arrangement. All user facilities accept proposals throughout the year. The online system for
submitting a proposal and requesting magnet time is located at https://users.magnet.fsu.edu/.
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Florida Solar Energy Center
http://www.fsec.ucf.edu/en/
Photovoltaic – Module Testing and Certification
Web Site Link: http://www.fsec.ucf.edu/en/certification-testing/PVmodules/index.htm
Contact Information
Stephen Barkaszi
Email: barkaszi@fsec.ucf.edu or pvmodule@fsec.ucf.edu Phone: 321-638-1473
Description
The Florida Solar Energy Center is required by Section 377.705 of the Florida Statutes to develop standards
and certify all solar energy equipment manufactured or sold in Florida. To meet the requirements of the
Florida Statutes, FSEC has developed a PV Module and PV System Certification program that protects the
public interest and advances the use of renewable technologies. The objectives of the program are to:
•
•
•
•

Provide Florida residents with reliable, safe and high quality PV system designs.
Provide a means for consumers to obtain a summary of their certified PV system design including the
installer's name, address, telephone number and Florida contractor's license number.
Provide Florida consumers and/or agency officials with the expected power output of certified PV
systems using accurate PV module performance ratings.
Provide a PV system design approval certificate with a checklist that list the items that require
compliance with National Electrical Code. The certificate and checklist can be used by local building
officials for both the issuing of permits and the inspection of installed PV systems.

To satisfy these objectives, FSEC has developed a PV Module and System Certification processes. These
certification processes are intended to be simple and straightforward.
Fee Schedule:
Facility use is negotiated on a per-proposal basis.
Photovoltaic Materials Laboratory
Web Site Link: http://www.fsec.ucf.edu/en/about/facilities/pv_mat_lab.htm
Contact Information
Neelkanth Dhere
Email: dhere@fsec.ucf.edu

Phone: 321-638-1442

Description
Photovoltaic Materials Laboratory performs research in the areas of thin film solar cells for terrestrial &
space application; Photoelectrochemical Water Splitting for Hydrogen Generation; High Voltage Bias
Testing of Thin Film PV Modules; and Tribological coatings. The research details are given at the web site.
Fee Schedule:
Facility use is negotiated on a per-proposal basis.
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Solar Thermal Collection Test Laboratory
Web Site Link: http://www.fsec.ucf.edu/en/certification-testing/STcollectors/index.htm
Contact Information
Email: thermal@fsec.ucf.edu

Phone: 321-638-1426

Description
The FSEC testing program evaluates solar collectors to determine that they meet the certification standards.
Testing and certification of both glazed (hot water) and unglazed (pool heating) collectors is a State of
Florida-mandated activity. All collectors and systems sold or manufactured in Florida must be certified by
FSEC. The details are given at the web site.
Fee Schedule
Testing fee information can be found
at: http://www.fsec.ucf.edu/en/publications/pdf/FSEC_Thermal_Test_Fees_2010_Final_17-May-10.pdf
Solar Thermal Systems Test Laboratory
Web Site Link: http://www.fsec.ucf.edu/en/certification-testing/STsystems/index.htm
Contact Information
Email: thermal@fsec.ucf.edu

Phone: 321-638-1426

Description
The FSEC testing program evaluates ICS (Batch solar water heater) and Thermosiphon systems to
determine that they meet the certification standards. The Florida Solar Energy Center (FSEC) is
responsible for approving all solar water heaters that are sold or manufactured in Florida. The system
approval process was mandated by the Florida State Legislature as part of the Solar Energy Standards Act
which required that beginning in 1980 all solar energy systems manufactured or sold in Florida meet
standards established by FSEC.
The FSEC standards program has been designed to meet the intent of the legislation while also helping the
Florida solar industry to develop quality products, aiding building departments in product approval, and
instilling confidence in the consumer who chooses to use solar energy in their residence or business. The
details are given at the web site.
Fee Schedule
Testing fee information can be found
at: http://www.fsec.ucf.edu/en/publications/pdf/FSEC_Thermal_Test_Fees_2010_Final_17-May-10.pdf

Advanced Energy Research Division (AERD) Labs
Web Site Link: http://www.fsec.ucf.edu/en/about/facilities/hydrogen_fuelcell_lab.htm
Director: Dr. Ali Raissi
Contact Information
Dr. Ali Raissi
Email: ali@fsec.ucf.edu

Phone: 321-638-1407
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Description
Research activities of the FSEC’s Advanced Energy Research Division (AERD) are carried out within three
fully equipped laboratories (Class B & C – total of 5,000 square foot), and a 1,500 square foot field facility.
These laboratories are:
• Alternative Fuel Lab
• Instrumentation Lab
• Fuel Cell Lab
These laboratories and the field facility meet and/or exceed the design and safety requirements imposed by
the Florida State Fire Marshall and all the state and federal codes (NFPA 45 Standard on Fire Protection for
Laboratories Using Chemicals, NFPA 50A Standard for Gaseous Hydrogen Systems at Consumer Sites, and
NFPA 70 National Electric Code) for handling large volumes of hazardous and flammable gases and
chemicals including both gaseous and liquid hydrogen. The field facility is fitted with explosion proof
electrical systems and meets NFPA 50B Code “Liquefied Hydrogen Systems at Consumer Sites.”
AERD labs are equipped with the state-of-the-art analytical instruments including: a JEOL GCmate-II
GC/MS-MS for determining elemental compositions, unit’s special features include: linked-scan MS/MS
for structure determination, high-resolution selected ion monitoring (SIM), programmable temperature
heated direct insertion probe with separate ion source chambers for EI and CI operation and for analysis of
volatile solid samples, and link to NIST library search routines; two SRI 8810 gas chromatographs (GC)
equipped with TCD, FID & FPD; a Shimadzu GC equipped with TCD & FID; a Perkin-Elmer (PE) GC
equipped with TCD & FPD; a Varian refinery GC; a Buck Scientific GC; and a Dionex DX 500 Gradient
Ion Chromatograph/ HPLC with AD20 absorbance detector; an Altamira AMI 200 catalyst characterization
instrument capable of TPD-MS, TPR-MS, TPO-MS, and TPRx-MS; a Perkin-Elmer Spectrum 100 FTIR
with Universal ATR Accessory (UATR); an Autoclave Engineers BTRS-jr lab reactor system; a CDS
Analytical pyroprobe 1000 with three modes of operation; a PE Diamond Differential Scanning Calorimeter
(DSC) equipped with Hyper DSCTM technology for automated unattended operation over the temperature
range of -170°C to 300°C and fast heating and cooling rates (as high as 500°C/min); a PE Diamond
TG/DTA-MS system equipped with ThermoStar bench-top quadrupole MS with closed ion source for mass
range of 1-300 amu and a detection limit of less than 1 ppm.
Labs also house a Shimadzu UV/VIS scanning spectrophotometer; a Hach UV/VIS; an IR
spectrophotometer; a PMI BET surface area analyzer; several PEM electrolyzers, three complete, fully
automated (operating from LabView environment) thermovolumetric analyzers (ranging in size from 160
mL to 2 L); a Hiden Isochema HTP1-V volumetric sorption analyzer capable of operating at 100 bar and
500oC; a Hitachi TM3000 tabletop SEM; Ranson Digital Sonifier 450 W sonicator Model No. 450, EDP:
100-214-239; two 1 kW Newport solar simulators Model No. 91190-1000 (equipped with AM1.5 global,
AM1.0 & 0.0 filters); two glove-boxes equipped with purification systems for reducing moisture and
oxygen to the ppm level and vacuum systems with Schlenk glassware for handling materials under inert
conditions; two Carver hot presses; a SPEX CertiPrep 8000M high-energy ball mill; and two Retsch ball
mill units; two PARSTAT® 2273 potentiostats controlled by the PowerSuite software (Princeton Applied
Research); complete electrochemical test equipment; assortment of computerized data acquisition and
control systems; an induction furnace and a collection of ovens, autoclaves, AC and DC power supplies and
assortment of pumps and balances.
The fuel cell lab is equipped with devices ranging from that needed for the MEA fabrication to complete insitu electrochemical diagnostic systems. There are four Scribner Associates test stands, several potentiostats
and frequency response analyzers, and a one of a kind MEA Durability Test System, (MEADS) that allows
long term testing of eight fuel cells, simultaneously. The in-situ electrochemical diagnostics facility
includes a test stand, a load box and a frequency response analyzer – constituting a complete FC test station
capable of using either 5 or 25 cm2 single cell hardware. AERD’s field facility houses the pilot-scale
biomass gasification/Fischer-Tropsch synthesis plant.
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AERD’s computational and modeling capabilities include: Gaussian '03, GaussViewTM, CAChe,
AspenPlusTM CPS, FACTSage, FLUENT CFD platform and GE’s GateCycleTM program.
The list of equipment in each lab is given below.

Alternative Fuel Lab (AERD Lab Room 101)
SRI 8610 C GC and
SRI 8610 A GC
Denton Vacuum System
Ziess Microscope
Minolta CR-10 Colorimeter
Varian GC-TCD/FID
PE Sulfur GC-FID/FPD
Shimadzu Refinery GC-FID
Buck Scientific GC
Varian 3400 GC-TCD/FID
Chemiluminescence Analyzer
Environics Multi-Gas Calibrator
Glove box (2)
Spex Certi Prep Ball Mill
Fluent CFD Platform
Fuel Cell Lab (AERD Lab Room 109)
8-Channel FC MEA Durability Test System
(MEADS)
Potentiostat (2)
Scribner Associates 850C Fuel Cell Test Stand (4)
Teledyne Medusa

Instrumentation Lab (AERD Lab Room 103)
Retsch Ball Mill (2)
Shimadzu UV-VIS
PE Diamond DSC
Hach UV-VIS
Altamira AMI 200 TPD-MS
PE Diamond TG/DTA-MS
PMI BET
Dionex DX-500 IC-HPLC
Jeol GCmate-II GC-MS/MS
PE Spectrum 100 FTIR
Hiden Isochema HTP1-V Volumetric Sorption
Analyzer
Varian GC-MS (ion selective)
CDS Analytical Pyro-probe 1000
Autoclave Engineers BTRS-jr Lab Reactor
Potentiostat Parstat 2273
Newport Solar Simulator (2)
Cryocooler & Accessories
Carver hot press (2)
Electrolyzers (3)
Ranson Digital Sonifier 450 W Model 450
MEA Prep Unit
Hitachi TM3000 Tabletop SEM

Fee Schedule
A mini proposal is requested from each applicant describing the service(s) needed. The fee will be
determined based on the service needs. The proposal will be submitted to Dr. Ali Raissi
at: ali@fsec.ucf.edu.
Manufactured House Laboratory
Web Site Link: http://www.fsec.ucf.edu/en/about/facilities/mhl.htm
Director: Rob Vieira
Contact Information
Rob Vieira
Email: robin@fsec.ucf.edu

Phone: 321-638-1404
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Description
The Manufactured Housing Laboratory (MH Lab) is a 1600 ft2 ENERGY STAR® manufactured home that
will serve as a training center and building science laboratory.
It features two completely separate space conditioning systems, an in-the-attic duct system with a package
unit heat pump, and a floor-mounted duct system with a split system heat pump. An interior duct system
was also recently installed. The MH Lab is a real-world training and research center used to conduct
system-level residential research and to demonstrate building problems and solutions. Researchers and
students investigate topics such as airflow and pressure measurement, moisture control, methods of duct
leakage testing and repair, ventilation strategies, and analysis and correction of indoor air quality source
control problems.
Fee Schedule:
Facility use is negotiated on a per-proposal basis.
Building Science Laboratory
Web Site Link: http://www.fsec.ucf.edu/en/about/facilities/bldg_sci_lab.htm
Director: Rob Vieira
Contact Information
Rob Vieira
Email: robin@fsec.ucf.edu

Phone: 321-638-1404

Description
The Building Science Lab is unique in its ability to vary the
building airtightness, air leakage and thermal boundary
parameters in a controlled fashion and evaluate their interactions
with both conventional and advanced HVAC systems. Its purpose
is to advance the understanding of building science and proper
application of HVAC equipment through research and training.
The design of this building is based upon recent developments in
building science and has the flexibility to address a wide range of
issues. It has the ability to mechanically adjust infiltration rates
with custom ventilation fans and it also has a modular wall on the
west façade for testing solar heat gain. The Building Science Lab
is ideally suited to hands-on building science and HVAC systems training. In addition to housing the
training, it serves as a live training model. Trainees see in real time the pressure and air flow response of the
building as air flow rates, barriers to flow and pathways to flow are changed at the turn of a switch.
Fee Schedule:
Facility use is negotiated on a per-proposal basis.
Flexible Roof Facility
Web Site Link: http://www.fsec.ucf.edu/en/about/facilities/frf.htm
Director: Rob Vieira
Contact Information
Rob Vieira
Email: robin@fsec.ucf.edu

Phone: 321-638-1404
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Description
The Flexible Roof Facility (FRF) is an FSEC Buildings Research
division test facility in Cocoa, Florida designed to compare the
performance of different residential roofing systems. The facility
can evaluate five roofing systems at a time against a control roof
with a vented attic and dark shingles. The intent of the testing is to
evaluate how roofing systems impact summer residential cooling
energy use and peak demand. To make these evaluations, each of
the 6 separate attic “cells” is heavily instrumented with sensors
measuring temperatures of the shingles, roof deck, attic space and
ceiling plane. Data are collected throughout the summer each year and then analyzed. The details are given
at the web site.
Reserving a Test Cell: While FSEC uses several cells each year for ongoing research, there are typically
two or more cells available for use by outside companies or organizations desiring to have a roof system or
product tested. For more information on reserving an FRF test cell, click here to contact Danny Parker.
Fee Schedule
Our standard research contract for one cell of the Flexible Roof Facility is $14,973. This price includes use
of the cell, standard instrumentation and our standard report which will (at a minimum) compare the cell to
a reference vented attic with a dark shingle roof and a reference vented attic with a white metal roof (see the
2003 FRF report at http://fsec.ucf.edu/en/publications/pdf/FSEC-CR-1475-04.pdf as an example). Tear off
of the existing roof and installation of the new roof is not included in this price. Tear off and installation are
the responsibility of the individual, organization or company reserving the test cell(s), and all roof work
must be done by a licensed and insured contractor.
Flexible Residential Test Structures
Web Site Link: http://blog.floridaenergycenter.org/echronicle/tag/flexible-residential-test-facility/
Director: Rob Vieira
Contact Information
Rob Vieira
Email: robin@fsec.ucf.edu
Phone: 321-638-1404
Description
Construction of the flexible residential test structures was completed in December 2011. The purpose of the
two side-by-side test houses is to conduct side-by-side testing of varying residential energy efficiency
strategies and/or systems and to have a base house in which to compare the measured results. A preliminary
measurement of temperature during passive load conditions indicates the buildings track each other well. A
number of DOE staff toured the facility when they visited the Florida Solar Energy Center in January 2011,
after FSEC had been awarded a four year research contract in which the facility will play a significant role.

Completed flexible residential test structures on FSEC campus.
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Fee Schedule:
Facility use is negotiated on a per-proposal basis.
Climate-Controlled A/C Laboratory
Web Site Link: http://www.fsec.ucf.edu/en/about/facilities/cc_ac_lab.htm
Director: Rob Vieira
Contact Information
Rob Vieira
Email: robin@fsec.ucf.edu

Phone: 321-638-1404

Description
FSEC’s on-site environmental facilities are capable of testing air-conditioners
and heat pumps with cooling/heating capacities up to 3.5 tons. The facility
(photo right) is made up of an indoor chamber, an outdoor chamber, and a
computerized control room. The environmental chamber’s indoor and outdoor
conditions are maintained automatically with a laboratory grade data
acquisition and control system. Full automation allows complete flexibility for
parametric testing. The control room houses a data acquisition and control
system and is responsible for monitoring instrumentation output, controlling
psychrometric chamber temperature and humidity conditions, and controlling
compressor, indoor fan, and outdoor fan speeds.
Fee Schedule:
Facility use is negotiated on a per-proposal basis.
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University of Central Florida
Materials Characterization Facility (MCF) - Advanced Materials Processing and Analysis Center
(AMPAC)
Web Site Link: http://www.ampac.ucf.edu/facilities/MCF.php
Available equipment techniques are listed at the web site.
Director: Dr. Sudipta Seal
Contact Information
Email: ampacmcf@ucf.edu Phone: 407-882-1500 Fax: 407-882-1502
Address: 12443 Research Parkway, Suite 304, Orlando, FL 32826
Description
The Materials Characterization Facility (MCF) is dedicated to providing researchers and industrial partners
a place to perform characterization and analysis to advance research; classroom education and hands-on
training in the use of state-of-the-art characterization equipment; user-friendly support services with expert
advice and data interpretation; and to enhance competitiveness of industrial partners and boost economic
development of the Central Florida region.
MCF occupies about 7,000 sq. ft. of space and is supported by 3 full-time research engineers and a full-time
facilities coordinator. Collaboration with other Universities is encouraged.
AMPAC is an interdisciplinary research and education center for materials science and engineering located
at the University of Central Florida (UCF). Our work intersects with research areas including biology,
medicine, energy, microelectronics, and nanotechnology. Materials science and engineering (MSE) is an
interdisciplinary field that impacts almost every application area. Finding or developing a material with the
right properties, or with affordable fabrication costs, or appropriately characterizing the material
composition and/or structure to enable development of specific material properties, is often the limiting
factor and enabling technology in most applications.
AMPAC faculty, affiliated faculty, and graduate students conduct in-depth research in materials science and
engineering to address the requirements of several applications including energy, microelectronics,
nanotechnology, green energy, life sciences, optics, aerospace, and bioengineering with the goals of
enhancing scientific understanding and promoting industrial development and economic growth. With
research expenditures totaling more than $3.6M per year, the UCF materials science and engineering
research efforts are supported by a number of government agencies, including national laboratories, as well
as private industries. The nine AMPAC faculty and 71 students alone author over 80 refereed publications
and 100 presentations per year at national and international conferences.
Fee Schedule:
Facility use is negotiated on a per-proposal basis.
Advanced Microfabrication Facility - Advanced Materials Processing and Analysis Center (AMPAC)
Web Site Link: http://www.ampac.ucf.edu/facilities/AMF.php
Available equipment techniques are listed at the web site
Director: Dr. Sudipta Seal
Contact Information
Karen Glidewell
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Email: Karen.Glidewell@ucf.edu Phone: 407-882-1500
Description
The Advanced Microfabrication Facility (AMF) is a multi-user cleanroom facility dedicated to provide
university researchers and industrial and government partners the capabilities to perform cutting edge
research, and training and education of students in the use of the available equipment for fabrication and
testing of microdevices. AMF consists of a 600 sq. ft. class 100 facility and a 2500 sq. ft. class 1000
facility.
The AMF is supported by a research associate, a graduate student assistant, and a facilities coordinator to
assist all users in use of and training on the AMF equipment. Collaboration of UCF researchers with other
universities, government agencies, and industrial companies is strongly encouraged.
Fee Schedule:
Facility use is negotiated on a per-proposal basis.

NanoScience Technology Center (NSTC)
Web Site Link: http://www.nanoscience.ucf.edu/index.php and
http://www.nanoscience.ucf.edu/equipment/
Director: Dr. Sudipta Seal
Contact Information
Email: nano@ucf.edu Phone: 407-882-1578 Fax: 407-882-2819
Address: 12424 Research Parkway Suite 400 Orlando, FL 32826 (Research Pavilion 4th Floor)
Description
The NanoScience Technology Center (NSTC) was formed in 2005. The NanoScience Technology Center
occupies the entire 4th floor of the Research Pavilion building in UCF's Research Park. It contains over
20,000 sq. ft. of advanced chemical, materials development, and biological laboratories in support of a wide
range of multidisciplinary research projects.
The common goal and purpose of this center is to strongly promote interdisciplinary research. Research
opportunities in areas as diverse as Green Energy, Functional Nanomaterials, Computer/Mathematical
Simulations, Assistive Robotics, Quantum Dynamics, Bioimaging, NanoElectronics & NanoPhysics,
Integrated Device Development and Advanced Materials have been explored.
The equipment list is given at: http://www.nanoscience.ucf.edu/equipment/
Fee Schedule:
Facility use is negotiated on a per-proposal basis.
CREOL – The College of Optics and Photonics
Web Site Link: http://www.creol.ucf.edu/Research/Facilities.aspx
Director: Dr. Bahaa Saleh, Dean
Contact Information
Dr. Bahaa Saleh, Dean
Email: besaleh@creol.ucf.edu

Phone: 407-823-6800
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Description
The research activities of College of Optics and Photonics (COP) faculty span the spectrum from basic
science and physics of optics, photonics, and related phenomena, to prototype development and
demonstration of feasibility in applications. The faculty vigorously pursues joint research projects with
industry, academia, and government laboratories. The main facilities of the COP are housed in a state-ofthe-art 96,000 sq. ft. building dedicated to optics and photonics research and education. The list of
laboratories in this facility is given at the web site.
Fee Schedule:
Facility use is negotiated on a per-proposal basis.
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University of Florida
Florida Institute for Sustainable Energy - Energy Technology Incubator
Web Site Link: http://www.energy.ufl.edu/index.php?src=technology_incubator
Contact Information
Dr. Luisa Amelia Dempere, Director
Major Analytical Instrumentation Center (MAIC) & FISE Technology Incubator
Associate Engineer, Research Service Centers, College of Engineering, University of Florida
Email: ldemp@mse.ufl.edu Phone: (352) 392-6985 Fax: (352) 392-0390
Description
Florida Institute for Sustainable Energy (FISE) at UF brings together the broad research capabilities of UF
under one umbrella to develop energy efficient technologies, sustainable practices, policy analyses, and
provide energy education to assist the government, utility and energy companies. FISE Energy Technology
Incubator is the commercialization arm of the institute. It is established with $4.5 million Center of
Excellence award from the State of Florida. This energy technology incubator is used to transition energy
research to commercial products and processes. The FISE Energy Technology Incubator includes a
Prototype Development & Demonstration Laboratory and Biofuel Pilot Plant.
Fee Schedule: Facility use is negotiated on a per-proposal basis.
UF Stan Mayfield Biorefinery Pilot Plant
Web Site Link: http://fcrc.ifas.ufl.edu/pilotplant/
Contact Information
Dr. Shelia Gomez
Email: spgomez@ufl.edu Phone: (352) 392-0237 Fax: (352)392-5922
Pilot Plant Location: Perry FL
Description
This facility has two pilot plants. The small scale pilot plant
that was located at the University of Florida, Gainesville FL,
was moved to Perry FL recently.
The Biofuel Pilot Plant serves as a platform to accelerate
successful commercialization of bioethanol. The pilot plant is
used to develop and improve production processes, test
production feasibility from various plant substrates and residues
available in Florida,
and demonstrate all
unit operations needed for commercialization. This pilot plant has
state of the art equipment including biomass processing equipment,
biomass reactor, fermenters, centrifuge, distillation column, testing
equipment.
The pilot plant is a testimony of the more than two decades of
research efforts done at the Florida Center for Renewable
Chemicals and Fuels to convert biomass such as bagasse, forestry
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and wood wastes, and other organic materials to ethanol. The technology used in the conversion process
uses genetically engineered E. coli bacteria that target the sugars in the cellulosic component of the biomass
materials.
The large scale facility is state funded ($20M) research/demonstration pilot plant to provide a platform for
research and improvements and for design engineering to construct full scale plants of 20-50 million gallons
of ethanol per year is operational now. Energy crops, agricultural residues and forestry residues, and
municipal green waste could support over 200 such plants in Florida, creating employment, improving the
environment, and ensuring that Florida is doing its part to promote energy independence.

Fee Schedule: Facility use is negotiated on a per-proposal basis.
Nanoscience Institute for Medical & Engineering Technologies (NIMET) and Nanoscale Research
Facility (NRF)
Web Site Link: http://nimet.ufl.edu/ and http://nrf.aux.eng.ufl.edu/
Contact Information
NIMET: Jack Judy ( jack.judy@ufl.edu) Phone: (352) 392-4931
NRF: Brent Gila (bgila@ufl.edu) Phone: (352) 273 2245
Address: UF-NIMET 100 Center Drive, Gainesville, FL 32611
Description
Nanoscience Institute for Medical and
Engineering Technologies (NIMET) and the
Nanoscale Research Facility (NRF) at UF
provide support for major research center
initiatives in the areas of nano-and-micro-scale
science and technology (NMS&T). Facility is
open to all faculty, staff, and collaborators. It
provides state-of-the-art equipment for research,
education, nanofabrication, and prototype
development of nano-materials, MEMS and
NEMS devices, and sensors in NMS&T.
NIMET was created to focus and coordinate
research and educational activities at the
University of Florida in the fields of nanoscale
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science and nanotechnology (NS&T). Research in nanoscience and related fields at UF has developed in
several colleges and now involves the research of over eighty faculty and staff in physics, chemistry,
biology, medicine, engineering, and materials science.
The NRF is a two story building with seven functional areas:
• A Class 100-1000 cleanroom facility for nanofabrication and bio processing
• Advanced electron, optical, and surface imaging laboratories
• Core research laboratories for synthesis, processing, characterization, assembly, and testing of
nanoscale materials, devices and sensors
• General laboratory space for interdisciplinary research collaborations
• Offices for faculty, staff and users
• Interactive spaces for conferences, informal gatherings, user administration, and surroundings
conducive to multidisciplinary interactions
• Building support and utility handling areas.
The NRF resource and equipment list is given at : https://nrf.aux.eng.ufl.edu/resources/default.asp
Fee Schedule:
Facility use is negotiated on a per-proposal basis.
Wayne K. and Lyla L. Masur HVAC Laboratory
Web Site Link: http://plaza.ufl.edu/sasherif/HVACLaboratory.htm
Contact Information
Email: sasherif@ufl.edu Phone: (352) 392-7821 Fax (352) 3921071
Dr. S.A. Sherif, Professor of Mechanical and Aerospace
Engineering,
Founding Director Wayne K. and Lyla L. Masur HVAC Laboratory,
Director Industrial Assessment Center,
Co-Director Southeastern Center for Industrial Energy Intensity
Reduction (SECIEIR)
Department of Mechanical and Aerospace Engineering,
University of Florida,
232 MAE Bldg. B, P.O. Box 116300,
Gainesville, Florida 32611-6300, U.S.A.
http://www.mae.ufl.edu/facultylist/ShowData.php?ID=57
Description
The Wayne K. and Lyla L. Masur HVAC Laboratory was inaugurated in February 1995 in a ceremony
attended by dignitaries from the University of Florida and the local, regional, and national American
Society of Heating, Refrigerating and Air-Conditioning Engineers (ASHRAE) community. The Laboratory
was founded by Dr. S.A.Sherif, Professor of Mechanical and Aerospace Engineering, employing a
significant cash donation from the Masur family. Wayne Masur is a successful alumnus of the Mechanical
Engineering Department at UF. The Laboratory serves both an instructional and a research mission. Among
its research capabilities is a unique experimental facility designed to study frost and ice formation on
industrial freezer coils under ice foggy conditions. The Laboratory also includes an air-conditioning
demonstration facility, a cooling tower simulator, an air-water heat pump system, and a chilled-water
system with an artificial load simulator. Currently there is an effort to install a system with multi-air
handling units and variable flow control capability for air conditioning applications. Most recently,
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experimental research was completed for the US Air Force to develop deployable heat pump units
employing rotary vane expanders. Over 50 different investigations have been conducted in the Laboratory
and hundreds of students have taken part in different instructional and research activities since its creation
in 1995. The Laboratory is housed in Room 110 of the Mechanical and Aerospace Engineering Building B
on Gayle Lemerand Drive. For laboratory tours contact Dr. Sherif at (352) 392-7821.
Fee Schedule:
Negotiated on a case-by-case basis (project based).
Major Analytical Instrumentation Center
Web Site Link: https://maic.aux.eng.ufl.edu/about.asp
Contact Information
Dr. Luisa Amelia Dempere, Director
Major Analytical Instrumentation Center (MAIC) & FISE Technology Incubator
Associate Engineer, Research Service Centers, College of Engineering, University of Florida
Email: ademp@mse.ufl.edu Phone: (352) 392-6985 Fax: (352) 392-0390
Description
The Major Analytical Instrumentation Center (MAIC) is a materials characterization and analysis facility
established to provide analytical support for Florida's scientific and engineering community in meeting
the challenge of technology development. MAIC is a user oriented facility that provides service to the
university system and the industrial & commercial community.
The equipment list includes Scanning Electron Microscope, Auger Spectroscopy, Electron Probe
Microanalysis, Direct Write (nScrypt), Electron Probe Microanalysis, ESCA/XPS, Focused Ion Beam,
Mass Spectrometer, X-Ray Diffraction, Screen Printer, Spin Coater, Surface Metrology, Tape Caster,
furnaces, wire bonder, viscometer, and Potentiostat & FRA. The complete list is given
at https://maic.aux.eng.ufl.edu/resources/default.asp.
MAIC offers Membership Program that is intended to provide a more complete and efficient service to
industrial and commercial users of the facilities at the MAIC. This program allows companies and
industry to obtain preferred use-rates, priority in use of MAIC facilities, data analysis and interpretation,
priority/lower rates or free registration for MAIC short courses and workshops, instrumentation
appointments through the internet, access to remote operation of MAIC electron microscopes, current
information regarding MAIC activities, new services, instrumentation and techniques, the MAIC
Newsletter, and recognition as a MAIC affiliate in MAIC publications, brochures, and presentations.
Fee Schedule:
The facility user rates are posted at https://maic.aux.eng.ufl.edu/exsetup.asp
Particle Engineering Research Center (PERC)
Web Site Link: http://perc.ufl.edu/sc/about.asp
Contact Information
Gary Scheiffele at 352-846-1733
Kevin Powers at 352-846-3554
Email: percsc@perc.ufl.edu
Reach PERC by filling out the Inquiry Form at: https://perc.ufl.edu/ccb/sc/inquiry.asp?id=new
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Description
PERC at UF is an integral part of the Particle Engineering Research Center at the University of Florida. It
includes state-of-the-art instrumentation for particle characterization and analysis. The 17,000 square foot
space includes six analytical laboratories, two processing labs, and a 5000 square foot testbed with a high
bay area, a two-ton crane, a loading dock, compressed air, and other necessities required to conduct pilot
scale experiments. The testbed and laboratories house equipment for assisting research groups with routine
measurements as well as validation and demonstration of process and product ideas developed by research
teams and the PERC's Industrial Partners. The Research & Development Facility creates the centerpiece of
a world-class operation in particle science and technology.
Fee Schedule
Inquiry form is requested from each applicant describing the service(s) needed. The fee will be determined
based on the service needs.
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University of South Florida
USF Nanotechnology Research and Education Center (NREC)
Web Site Link: http://www.nrec.usf.edu/
Director: Ashok Kumar
Contact Information
Robert Warner, Assistant Director
Email: tufts@usf.edu

Phone: 813.974.5274

Description
The Nanotechnology Research and Education Center (NREC) housed in the 15,000 square foot
Nanotech I building at the University of South Florida has five laboratories available for user access. A
Class 1000, 1800 square foot Cleanroom, Thin Film Lab, Metrology Suite, Electrical Test/Packing Lab,
and Wet Chemistry Lab. In addition, there are 4 full-time technical staff and one office staff to run the
Nanotech1facility.
Thin Film Laboratory
The laboratory contains an aluminum thermal evaporator, a four pocket Ebeam evaporator, a rapid
thermal anneal tool, and a multi-chambered sputter tool. Various metals are available in either pellet or
sputter target form.
Metrology Suite
This suite of rooms contains a FEI TF20 Transmission Electron Microscope with STEM, EDS and Gatan
digital imaging options, a Digital Instruments Atomic Force Microscope, a Panalytical XPert Pro Materials
Research Diffractometer, a Field Emission Hitachi S800 Scanning Electron Microscope with EDS
capabilities, a Hitachi SU-70 Ultra High Resolution Scanning Electron Microscope Schottky FE-SEM with
nanolithography capabilities, EDS and Gas Injection, and a FEI Quanta 3D Dual Beam Focused Ion Beam.
Various optical microscopes and material preparation table top tools are also available to support the
sample preparation aspect of the major equipment.
Electrical Test/Package Laboratory
This laboratory contains Models 6200/6000 Micromanipulator probe stations, a HP 4280A 1
MHz C Meter & C-V Plotter, a HP4145B Semiconductor Parameter Analyzer, a HP 4284A Precision
LCR Meter, a HP 4294A Precision Impedance Analyzer a Dektak Profilometer, and a K&S 4123 Wire
Bond station.
Wet Chemistry Laboratory
This laboratory contains a solvent and an acid/base wet bench to support chemical processes such as nickel
and gold electroplating. The lab also contains a MA 1006 Micro Automation wafer dicing saw, a tape
mounter, a Buehler saw, wire saw, and polisher for material preparations.
Device Fabrication Laboratory/Cleanroom
This laboratory contains equipment to support optical contact lithography, wet chemical
cleaning/etching, film thickness/profile measurement, furnace oxide growth, doping, contact anneals, low
pressure chemical vapor deposition, plasma dry etching, deep reactive ion etching, plasma enhanced
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chemical vapor deposition and other more specific research techniques and processes. Photomask
fabrication is also available for most designs with features larger than 2
microns.
Cleanroom Process/Equipment Capability Detail
•
•
•
•
•
•
•

•
•
•
•
•
•
•
•
•
•
•
•
•

Three Wet benches – Chemically clean samples and substrates; chemically etch films and substrates,
general chemical processes. Services: Exhausted bench with deionized water guns and dump rinsers,
nitrogen blow guns, process timers, and plenum flush.
Develop & Spinner Hoods – Develop photoresists, photoresist stripping, general solvent cleaning.
Services: Deionized water gun and dump rinser, nitrogen blow guns, and process timers.
Soft/Hard bake ovens and hot plates
Karl Suss Masker Aligner – Align mask sets for patterning waters. Capable of handling 2, 3, and 4”
wafers. Supports down to 1 micron technology.
Quintel Mask Aligner
Two Photoresist Spinners – Laurel Technologies Spinner – capable of spinning fragment samples up to
8” wafers. Integrated Technologies Spinner - Capable of spinning fragment samples up to 6” wafers.
For photoresists, spin on dopants, spin on glasses and polymers.
Mititoyo Ultraplan FS-110 microscope – Long working distance microscope with video still picture
capture and onscreen critical dimension measurement capability. Contains bright and dark field,
polarized light, Nomarski, and reflected and transmitted illumination capabilities together with extralong working distance objectives and fraction of a micron resolution.
Rudolph Ellipsometer – Capable of measuring film thickness and index of refraction on many
different types of films.
Nanospec 210 film thickness tool for patterned structures.
Veeco Dektak 150 State of the art profilometer with film stress option.
Sopra Spectroscopic Ellipsometer
Veeco Wyco D9100 Optical Profilometer
Alphastep Profilometer – Capable of measuring film or substrate surface features with nanometer
resolution.
BTI Furnaces (Two banks, 8 Tubes) – Four inch wafer capable tubes. Each tube has three heating
zones. Computer controlled recipe storage and process controller. Spin on and solid source dopants n
and p types, contact anneal, dry and pyrogenic oxidations. LPCVD undoped polysilicon films.
Plasma Therm 700 – PECVD and Plasma Etcher – Plasma etcher used for ashing, nitride etching, SiC
etching. PECVD α-Silicon, SiO2, and SixNy films.
Four point probe station for measurement of sheet resistivity.
AMS 100 Deep Reactive Ion Etcher – Capable of high aspect ratio etching of glass, quartz,
silicon dioxide, silicon and silicon carbide films and substrates.
GCA 3600F Pattern Generator capable of producing 5x5 inch chrome on glass photo masks or
reticules
GCA 3696 Photorepeater
Denton Gold & Chrome thermal evaporator

Fee Schedule
Facility use is negotiated on a per-proposal basis.
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Florida Institute of Technology

Oak Ridge Associated Universities (ORAU)
Web Site Link: http://www.orau.org/
Contact Information
T. Dwayne McCay, Florida Tech Executive Vice President and Chief Operating Officer, ORAU Councilor
at (321) 674-8889
or Monnie E. Champion, ORAU Corporate Secretary, at (865) 576-3306 or (865) 576-3306
or online at www.orau.org.
Description
Since 1989, students and faculty of Florida Tech have benefited from its membership in Oak Ridge
Associated Universities (ORAU). ORAU is a consortium of 98 colleges and universities, and a contractor
for the U.S. Department of Energy (DOE) located in Oak Ridge, Tennessee. ORAU works with its member
institutions to help their students and faculty gain access to federal research facilities throughout the
country; to keep its members informed about opportunities for fellowship, scholarship and research
appointments; and to organize research alliances among its members. Through the Oak Ridge Institute for
Science and Education (ORISE), the DOE facility that ORAU operates, undergraduates, graduates and
postgraduates, as well as faculty enjoy access to a multitude of opportunities for study and research.
Students can participate in programs covering a wide variety of disciplines including business, earth
sciences, epidemiology, engineering, physics, geological sciences, pharmacology, ocean sciences,
biomedical sciences, nuclear chemistry and mathematics.
Appointment and program length range from one month to four years. A comprehensive listing of these
programs and other opportunities, their disciplines and details on locations and benefits, can be found in the
ORISE Catalog of Education and Training Programs, which is available at www.orau.gov/orise/educ.htm or
by calling either of the contacts below. ORAU's Office of Partnership Development seeks opportunities for
partnerships and alliances among ORAU's members, private industry and major federal facilities. Activities
include faculty development programs such as the Ralph E. Powe Junior Faculty Enhancement Awards, the
Visiting Industrial Scholars Program, consortium research funding initiatives, faculty research and support
programs and services to chief research officers.
Fee Schedule
Facility use is negotiated on a per-proposal basis.
Institute for Materials Science and Nanotechnology (IMSN)
Director: Gordon L. Nelson, Ph.D., Vice President for Academic Affairs and Professor, Chemistry, Interim
Director.
Contact Information
Email: nelson@fit.edu

Phone: (321)674-8480

Description
The IMSN mission is to enhance and expand materials research and outreach at Florida Tech and advance
nanotechnology research and outreach by promoting joint multi-investigator research, encouraging
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interdisciplinary and trans-disciplinary research, coordinating shared faculty infrastructure, recruiting
scholars and students, coordinating presentation of materials- and nanotechnology related activities to
external governmental and non-governmental agencies, foundations and industry, and promoting
collegiality and cohesiveness within the university in the area of materials and nanotechnology. The 21institute faculty come from diverse engineering and science disciplines. Current research funding of
participating faculty is approximately $4 million, including research, instrumentation and participation in
multi-investigator projects.
Fee Schedule
Facility use is negotiated on a per-proposal basis.
Institute for Energy Systems (IES)
Director: Y.I. Sharaf-Eldeen, Ph.D., P.E., Associate Professor, Mechanical and Aerospace Engineering,
and Stephane Bucaille, Ph.D., Assistant Professor, Electrical Engineering, Co-Directors.
Contact Information
Email: eldeen@fit.edu or sbucaille@fit.edu

Phone: (321)674-8124 or (321)674-8425

Description
The mission of the IES is to provide an intellectually stimulating environment for faculty and students to
conduct funded research in areas of national need. National energy policy identifies these needs to be: (1)
increasing domestic energy supplies; (2) increasing America’s use of renewable and alternative energy; (3)
increasing energy conservation and efficiency; (4) developing a comprehensive delivery system; (5)
enhancing national energy security and international relationships; and (6) sustaining the nation’s health and
environment.
Fee Schedule
Facility use is negotiated on a per-proposal basis.
Harris Institute for Assured Information (HIAI)
Director: Richard A. Ford, Ph.D., Harris Professor for Computer Science in Assured Information,
Director.
Contact Information
Email: rford@cs.fit.edu

Phone: (321)674-8590

Description
The mission of the Harris Institute for Assured Information is to promote interdisciplinary approaches to
computer security and trustworthy computing through education, research and outreach by providing a
single point of contact for students, faculty, funding agencies and businesses, and by crossing traditional
academic disciplines to promote innovation. Information assurance is the discipline dedicated to providing
users with trustworthy data. As such, the institute focuses on new technologies for protecting people and
organizations from vulnerabilities that can lead to theft of information, malicious code infection or data
destruction.
Fee Schedule
Facility use is negotiated on a per-proposal basis.
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Institute for Research on Global Climate Change
Director: Robert Van Woesik, Ph.D., Professor, Biological Sciences
Contact Information
Email: rvw@fit.edu

Phone: (321)674-7475

Description
Over the next century, the Earth’s average surface temperature is predicted to rise above temperatures that
have not been experienced for over 400,000 years. Such a change in climate will consequently increase the
risk of drought, erratic weather, sea-level rise, ocean warming and wildlife diseases. The mission of the
institute is to: (1) foster climate-change research that will lead to improved decision-making, from local to
international levels; (2) provide world-class research opportunities for undergraduate and graduate
researchers; and (3) promote interdisciplinary collaborations leading to new understandings of climate
change and adaptation. Since the end of 2009 when the institute was initiated, researchers have published
over 60 scholarly articles on climate change in international journals.
Fee Schedule
Facility use is negotiated on a per-proposal basis.
Center for Remote Sensing (CRS)
Director: Charles R. Bostater Jr., Ph.D., Associate Professor, Environmental Sciences and Physical
Oceanography
Contact Information
Email: bostater@fit.edu

Phone: (321)674-7113 or (321)674-7278

Description
The center’s purpose is to encourage excellence in the development and application of remote sensing
science and technology. It is organized as a collaborative center among and between faculty within the
College of Engineering, College of Science and College of Aeronautics. Under the authority of the Space
Grant Act of 1988, Florida Tech is a member of the Southeastern Space Consortium and the Florida Space
Grant Colleges Consortium. The center has consulted and provided services to defense contractors, NASA
centers and contractors, the Department of Energy and its subcontractors, state of Florida water
management agencies, the Department of State and U.S. Department of Education, and is affiliated with
foreign institutions and organizations. Facilities for remote sensing teaching and research include the
ERDAS Image Analysis System, Evans Library, the Geographical Information Systems Laboratory, the
Marine and Environmental Optics Laboratory and the Synoptic Meteorological Laboratory. Various
laboratories and facilities in academic and research computing; computer science; aerospace, computer,
electrical and mechanical engineering; physics and space sciences; and space systems are also available.
Field studies can be conducted through the College of Aeronautics’ fleet of aircraft. The university operates
several small boats and charters a well-equipped vessel for offshore, estuarine and river work. Center
faculty offer a wide variety of courses at the graduate and undergraduate level, including environmental
satellite systems and data, hydroacoustics, digital image processing, and environmental optics for remote
sensing.
Fee Schedule
Facility use is negotiated on a per-proposal basis.
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National Center for Hydrogen Research (NCHR)
Web Site Link: http://research.fit.edu/nhc/
Director: Mary H. McCay, Ph.D., Research Professor, Mechanical and Aerospace Engineering
Contact Information
Email: mmccay@fit.edu
Phone: 321- 674-8803
Description
The NCHR was established with funding from NASA to perform research and development concerning the
application of hydrogen as a fuel for airborne platforms. It is currently pursuing the development of an
interdisciplinary hydrogen and fuel cell technology academic program under the sponsorship of Department
of Energy (DOE). The objectives of this program are to develop undergraduate modules, enquiry-based
laboratory experiments and a graduate area of specialization academic program that will enable the growth
of research and development in the arena of hydrogen and fuel cell technology. Faculty associated with the
center are currently conducting research in computational modeling of fuel cells, fiber-optic sensors suitable
for safety applications and systems monitoring, hydrogen storage mediums, the interaction of hydrogen
with materials and hydrogen purification techniques.
Fee Schedule
Facility use is negotiated on a per-proposal basis.
Collaborative International Research Centre for Universal Access (CIRCUA)
Web Site Link: http://circua.fit.edu/
Director: Gisela Susanne Bahr, Ph.D., Associate Professor, Industrial/ Organizational Psychology,
Executive Head
Contact Information
Email: gbahr@fit.edu

Phone: (321)674-7613

Description
The Collaborative International Research Centre for Universal Access (CIRCUA) is an international
research center with worldwide membership that promotes universal access and e-inclusion. CIRCUA’s
motto calls for removing barriers to modern technology in the information society. CIRCUA’s objectives
are: (1) advancing research and development for an inclusive information society; (2) leading the systematic
growth of interaction science by drawing on expertise in cognitive and computer sciences; (3) creating
global partnerships that result in international collaborations and products; and (4) networking and fusing
multidisciplinary expertise globally. CIRCUA’s international center head is Florida Tech’s Dr. Bahr.
CIRCUA’s European center head is Dr. Ray Adams, University of Middlesex, London, and Churchill
College, Cambridge, both in England.
Fee Schedule: Facility use is negotiated on a per-proposal basis.
Center for High Resolution Microscopy and Imaging (CHRMI)
Director: Michael Grace, Ph.D., Associate Dean, College of Science and Associate Professor, Biological
Sciences, Director.
Contact Information
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Email: mgrace@fit.edu
Phone: (321)674-8194
Description
The Center for High Resolution Microscopy and Imaging is a multidisciplinary laboratory providing stateof-the art light and fluorescence microscopy, transmission electron microscopy, scanning electron
microscopy, scanning probe microscopy and x-ray microanalysis of natural and artificial materials. The
CHRMI contains necessary equipment and expertise to prepare almost any kind of sample for microscopic
evaluation, to image sample surfaces and cross-sections at very high resolutions and to analyze elemental
compositions of materials. Support staff maintains instrumentation and trains users in sample preparation
and analyses of microstructure and microchemistry. Image collection is both film-based and digital. Support
platforms provide detailed image analysis capabilities.
Fee Schedule
Facility use is negotiated on a per-proposal basis.
Center for Ferrate Excellence (COFE)
Web Site Link: http://research.fit.edu/cofe/
Director: Virender K. Sharma, Ph.D., Professor, Chemistry
Contact Information
Email: vsharma@fit.edu

Phone: (321)674-7310

Description
In recent years, the higher oxidation states of iron (ferrates) have become of interest because they can safely
and efficiently clean polluted water without harmful byproducts. The ferrate compound may be used as an
oxidant, disinfectant, coagulant and for industrial green purposes. Ferrate has thus become advantageous
over other commonly used chemicals in the wastewater industry. Applications of ferrate include treatment
of common pollutants and emerging contaminants such as arsenic, estrogens and pharmaceuticals. The
ferrate compound has also attracted interest for applications in green chemistry because the byproducts of
its use, iron oxides, are environmentally friendly. Recently, the technology developed at Florida Tech has
made a breakthrough in synthesizing liquid ferrate, which, unlike competing products, is stable for at least
two weeks. This liquid product will open new opportunities for novel applications of ferrate. The
intellectual property on the ferrate technology is being developed for licensing to bring it to the
marketplace. This center offers technology, production and application as well as on-site engineering,
testing and analysis.
Fee Schedule
Facility use is negotiated on a per-proposal basis.
Center for Corrosion and Biofouling Control (CCBC)
Web Site Link: http://research.fit.edu/ccbc/
Director: Geoffrey W.J. Swain, Ph.D., Professor, Oceanography and Ocean Engineering
Contact Information
Email: swain@fit.edu

Phone: (321)674-7129

Description
The mission of the center is to understand the processes of biofouling and corrosion, and to develop and
apply innovative solutions for control and prevention. Its objectives are to advance the state-of-the-art in
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corrosion and biofouling control; to establish mutually beneficial collaborative relationships with local,
national and international university, government and industrial partners; and to provide graduate and
undergraduate students a world-class research and educational experience that prepares them for both
academic and industrial professional opportunities. Current research activities include testing and
evaluation of antifouling systems; investigation of hydrodynamic performance of ship hull coatings; the
development of autonomous underwater hull cleaning systems; investigating the mechanisms of adhesion
and release of fouling to novel biocide-free coating systems; and monitoring the performance of antifouling
coatings through dry dock inspections.
Fee Schedule
Facility use is negotiated on a per-proposal basis.
Federal Aviation Administration Center of Excellence for Commercial Space Transportation
Director: Samuel T. Durrance, Ph.D. Professor, Physics and Space Sciences, and Daniel R. Kirk, Ph.D.,
Associate Professor, Mechanical and Aerospace Engineering, Co-Directors
Contact Information
Email: sdurranc@fit.edu

Phone: (321)674-7313

Description
The center is a partnership of academia, government and private industry addressing the current and future
challenges for commercial space transportation. The center encompasses four primary research areas: (1)
space traffic management and operations; (2) space transportation operations, technologies and payloads;
(3) human spaceflight; and (4) space transportation industry promotion.
Fee Schedule
Facility use is negotiated on a per-proposal basis.
Center for Entrepreneurship and New Business Development (CENBD)
Director: S. Ann Becker, Ph.D., Dean, Nathan M. Bisk College of Business
Contact Information
Email: abecker@fit.edu

Phone: (321)674-7327

Description
The Center for Entrepreneurship and New Business Development integrates entrepreneurial education,
training and research in pursuit of enterprise creation, sustainability and growth. The center fosters
partnerships among students, faculty, community members and entrepreneurs. These partnerships support
an educational environment bridging theory and practice in pursuit of early-stage innovation, business
leadership and new business ventures. The center encompasses the Women’s Business Center (WBC) and
the Entrepreneurial Training Services (ETS) program. The WBC is funded by a cooperative agreement with
the U.S. Small Business Administration, offering technical assistance for nascent entrepreneurs and small
businesses. The ETS program offers entrepreneurs intensive training on business development, supported
by business faculty, community leaders and business area experts.
Fee Schedule
Facility use is negotiated on a per-proposal basis.
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Wireless Center of Excellence (WICE)
Web Site Link: http://research.fit.edu/wice/
Director: Ivica Kostanic, Ph.D., Associate Professor, Electrical and Computer Engineering
Contact Information
Email: kostanic@fit.edu

Phone: (321)674-7189

Description
WICE is devoted to creating a new generation of wireless engineering professionals through education and
research. Driven by its academic program, WICE considers wireless to be any system or device that relies
on electromagnetic-wave propagation to perform one or more of its functions. This context includes such
diverse applications as radar, global positioning, location and sensing, as well as the broader class of
communications systems such as satellites, point-to-point/multipoint, WLAN and wireless WAN. In
partnership with industry, WICE offers the opportunity for faculty, and undergraduate and graduate students
to engage in research and to study wireless concepts in a variety of courses. Research areas include
propagation modeling, wireless systems engineering, personal communications systems, wireless sensors
and multimedia communications, while also supporting simulation, fabrication and measurement of
wireless communications and other systems and components. Laboratory test equipment includes Grayson’s
Spectrum Tracker, and spectrum and vector network analyzers, oscilloscopes, microwave amplifiers,
oscillators and mixers, signal generators and associated active and passive RF devices. The laboratory
performs experimental investigation using the anechoic chamber and screen room facilities. WICE is
supported by significant laboratory facilities as described under “Electrical Engineering” in the Degree
Programs section.
Fee Schedule
Facility use is negotiated on a per-proposal basis.
Florida Center for Automotive Research (FCAR)
Director: Pei-feng Hsu, Ph.D. Professor and Head, Mechanical and Aerospace Engineering, Interim
Director
Contact Information
Email: phsu@fit.edu

Phone: (321)674-8092

Description
The mission of the Florida Center for Automotive Research is to develop an automotive engineering
program with both research and educational components in order to leverage its engineering research
capability in the development of highly fuel-efficient hybrid or conventional vehicles. The center will
provide the academic research capability to support hybrid vehicle production. The center will also provide
solutions to challenging technical problems encountered in design and manufacturing, enhance Florida’s
reputation for automotive research and attract automotive supplier/original equipment manufacturer (OEM)
operations to Florida.
Fee Schedule
Facility use is negotiated on a per-proposal basis.

181

College of Engineering Center for Space Commercialization
Director: Daniel R. Kirk, Ph.D., Associate Professor, Mechanical and Aerospace Engineering, Interim
Director

Contact Information
Email: dkirk@fit.edu

Phone: (321)674-7622

Description
The mission of the College of Engineering Center for Space Commercialization is to identify, promote and
support the use of space to provide goods or services of commercial value, and to support U.S. aerospace
industries and NASA needs toward a profitable commercialization of space. The center seeks to foster
multidisciplinary collaboration among researchers from highly diversified scientific, engineering and
business communities including universities, businesses and government entities.
Fee Schedule
Facility use is negotiated on a per-proposal basis.
Vero Beach Marine Laboratory (VBML)
Web Site Link: http://research.fit.edu/vbml/
Director: Junda Lin, Ph.D., Professor, Biological Sciences
Contact Information
Email: jlin@fit.edu

Phone: (321)674-7587

Description
VBML is located on four acres of oceanfront property in nearby Vero Beach. This facility serves as a field
station for the university in support of research and teaching in the marine sciences. The beachfront location
of VBML provides ready access to field study sites for work on the biology of coastal organisms and for
studies of physical and geological processes of the coastal zone. Major research efforts at the laboratory are
related to mariculture and marine biology/ecology. A two-story building, equipped with seawater tables and
a flow-through system, supports research on mariculture and ecology of marine organisms. Several
greenhouses and large tank systems are available for studying aquaculture, behavior and ecology of marine
animals. Classrooms, offices and dry laboratory facilities are provided in the main laboratory building.
Fee Schedule
Facility use is negotiated on a per-proposal basis.
Microelectronics Laboratory
Director: Susan K. Earles, Associate Professor, Electrical and Computer Engineering
Contact Information
Email: earles@fit.edu

Phone: (321)394-2171

Description
This microelectronics facility is designed to be a teaching laboratory as well as an advanced research
laboratory. A microelectronics fabrication course is taught to graduate and undergraduate students. In this
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course, students complete, fabricate and test a variety of electronic devices such as photovoltaic devices and
hydrogen sensors. Research conducted in the facility includes polymer-based and silicon-based electronic
and optoelectronic devices. The 3,800-sq.-ft. facility has all support services needed for modern
semiconductor research including a 3,000-sq.-ft. clean room and areas dedicated to circuit testing and
equipment maintenance. Equipment in the laboratory includes ultraviolet photolithography, diffusion
furnaces, a thin-film evaporator, wet chemistry benches, and measurement and inspection equipment. The
advanced research laboratory presently features a scanning probe microscope, plasma enhanced deposition
and lasers for teaching and research.
Fee Schedule
Facility use is negotiated on a per-proposal basis.
Laser, Optics and Instrumentation Laboratory (LOIL)
Web Site Link: http://research.fit.edu/loil/
Director: Kunal Mitra, Ph.D., Professor, Mechanical Engineering and Chelakara Subramanian, Ph.D.,
P.Eng (UK), Professor, Aerospace Engineering, Co-Directors.
Contact Information
Email: kmitra@fit.edu

Phone: (321)674-7131

Description
LOIL exploits current technologies in continuous wave and short-pulse lasers and optics to develop new
techniques for measuring and characterizing material properties. Faculty and graduate students are involved
in analyzing the interaction of these lasers with different materials for various applications. Biomedical
applications focus on detecting and irradiating cancer/tumors and in homogeneities in tissues. Material
characterization/processing applications involve detection of defects in materials such as debonding of
thermal protection tile systems and thermal response of materials subjected to high-energy radiation.
Remote sensing applications focus on lightning detection in cloud media and landmines in shallow waters.
The challenge of integrating laser sources, system optics, instrumentation, measurement schemes and data
acquisition provides students with new learning experiences in these areas. Major equipment currently in
use includes mode-locked short-pulse laser, Q-switched pulsed laser, short pulse diode laser, high-power
continuous wave lasers, ultrafast photodetectors, sampling head oscilloscope, streak camera, miscellaneous
optics and optical accessories, thermal camera and an image processing system.
Fee Schedule
Facility use is negotiated on a per-proposal basis.
Wind and Hurricane Impacts Research Laboratory (WHIRL)
Web Site Link: http://research.fit.edu/whirl/
Director: Jean-Paul Pinelli, Ph.D., P.E., Professor, Civil Engineering
Contact Information
Email: pinelli@fit.edu

Phone: (321)674-8085

Description
WHIRL is dedicated to the study of the effects and impacts of windstorms including hurricanes, tornadoes
and thunderstorms, and other related meteorological hazards (e.g., flooding and tidal surges) on the natural
environment and manmade structures. The laboratory involves a multidisciplinary team of engineers,
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scientists and business experts. It takes advantage of a geographic location in the heart of Florida’s Space
Coast to serve the needs of industry, government and the public in wind hazard mitigation. The laboratory’s
activities include research on mitigation of losses of life, property and the environment; education of the
public through dissemination of information; and the development of a multidisciplinary program of study
focused on wind engineering and wind-related socioeconomic studies and analyses. Research topics in the
laboratory include action of strong winds and storm surges on structures; evaluation of codes, standards and
retrofitting techniques for buildings and infrastructure systems; risk assessment for existing structures,
coastal erosion, sediment transport and environmental damage due to storm surges and floods; development
of remote sensing tools for assessing and monitoring hurricane damage, wind speed and flood levels;
fundamental wind and meteorological research; wind tunnel modeling and testing; and statistical studies,
analysis of economic impacts and development of potential damage maps for hurricane hazards in Florida.
Fee Schedule
Facility use is negotiated on a per-proposal basis.
Dynamic Systems and Controls Laboratory (DSCL)
Web Site Link: http://coe.fit.edu/mae/labs/sys.php
Director: Hector Gutierrez, Ph.D., P.E., Associate Professor, Mechanical Engineering and Y.I. SharafEldeen, Ph.D., P.E., Associate Professor, Mechanical Engineering, Co-Directors
Contact Information
Email: hgutier@fit.edu

Phone: (321)674-7321

Description
DSCL supports a variety of research activities in dynamic systems for mechanical and aerospace
applications: (1) real-time monitoring and control of the flexible dynamics in launch vehicles including
design, characterization and system integration of distributed actuators such as cold gas thrusters; (2) use of
Fiber Bragg grating arrays to monitor and control in real-time multi-modal vibrations in aerospace
structures; (3) in electrical machinery, the design, analysis, characterization and testing of novel machine
topologies such as dual armature generators; (4) characterization of the liquid slosh dynamics in upper stage
propellant tanks; and (5) magnetic suspension technology, computer-based instrumentation and
mechatronics. Current and past research activities include: (1) realtime control of structural vibrations based
on magneto-rheological (MR) dampers; (2) magnetic suspension systems for high-precision positioning
applications; (3) characterization of surface tension and contact angle in novel propellants; (4) rotating
machinery monitoring and fault diagnosis, online vibration and angular motion measurements; (5)analyses
to develop condition monitoring; (6) maintenance information systems for power generation, transmission
systems and components in rotating machinery.
Fee Schedule
Facility use is negotiated on a per-proposal basis.
Robotics and Spatial Systems Laboratory (RASSL)
Web Site Link: http://research.fit.edu/rassl/
Director: Pierre M. Larochelle, Ph.D., Assistant Dean, College of Engineering and Professor, Mechanical
Engineering
Contact Information
Email: pierrel@fit.edu

Phone: (321)674-7274
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Description
RASSL is dedicated to the development of robotic mechanical systems that generate spatial (i.e., 3dimensional) motion and force transmission. RASSL seeks to advance the design methodologies for these
challenging systems as well as techniques for their use in industrial and consumer applications. Equipment
includes a Motoman SV3 XRC robot, an Adept/Mobile Robotics PowerBOT and several systems developed
by RASSL.
Fee Schedule
Facility use is negotiated on a per-proposal basis.
Ralph S. Evinrude Marine Operations Center
Director: Captain Timothy Fletcher, Manager
Contact Information
Email: tfletcher@fit.edu

Phone: (321)727-7930

Description
The center houses small outboard-powered craft and medium-sized workboats. These vessels are available
to graduate students and faculty for teaching and research use in the tributaries and the Indian River Lagoon
(IRL). The facility has a variety of other resources available and is located on Crane Creek in Melbourne,
approx. 1.5 mile from the main campus. The IRL is a national estuary and is the most biodiverse estuary
system in North America. The Florida Tech national champion crew team, champion concrete canoe team,
Sailing Club and scientific diving program safety office are also housed at the center.
Fee Schedule
Facility use is negotiated on a per-proposal basis.
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Florida Atlantic University
Southeast National Marine Renewable Energy Center (SNMREC)
(Progress Report)
PI: Susan H. Skemp
Co-PIs: Howard P. Hanson, James VanZwieten, Taghi Khoshgoftaar, PierrePhillippe Beaujean, Len Berry, Megan Davis, Jeanette Wyneken, Manhar Dhanak, Eric Chassignet, John
Reed, Charles Messing, Karl vonEllenrieder, Julie Lambert, Hassan Mahfuz, Stewart Glegg, George
Frisk, Bassem Alhalabi, Hari Kalva, Steve Kajura, Madasamy Arockiasamy, Francisco Presuel-Moreno,
Isaac Elishakoff
Students: Student listing is appended
Description: The Southeast National Marine Renewable Energy Center (SNMREC) at Florida Atlantic
University (FAU) was established by an award from the US Department of Energy in 2010 as an
extension of FAU’s Center for Ocean Energy Technology, which was originally founded in 2007 by the
2006 Florida State University System Center of Excellence Program. The SNMREC is investigating
harnessing power from ocean currents, such as the Gulf Stream, as well as ocean thermal energy
conversion to generate base-load electricity, thereby making a unique contribution to a broadly diversified
portfolio of renewable energy for the nation’s future. Key drivers for investigation are determined by the
regulatory process at State and Federal levels and by market and technology gaps needed to
commercialize MRE. The SNMREC’s role is to bridge the gap between concept and commercial
deployment of ocean energy technologies by providing at-sea testing facilities and technology
development for both ocean current and thermal energy systems. Research areas span environmental,
resource, economic, education, and technology topics.
Budget: $8,750,000
Universities: Florida Atlantic University, collaborating with the University of Central Florida, Florida
State University, University of South Florida, Embry-Riddle Aeronautical University, University of
Miami, Oregon State University, University of Washington, Pennsylvania State University, University of
New Hampshire, University of Hawaii, University of Edinburgh, Heriot-Watt University, Nova
Southeastern University, Virginia Polytechnic Institute and State University, and Florida Institute of
Technology.
External Collaborators: Numerous industry partners, state and federal government agencies, FFRDCs
such as the National Renewable Energy Laboratory, Oak Ridge National Laboratory, Woods Hole
Oceanographic Institution, U.S. Department of Energy (Office of Energy Efficiency and Renewable
Energy), U.S. Department of Interior (Bureau of Ocean Energy Management, Regulation, and
Enforcement), U.S. Department of Commerce (National Oceanic and Atmospheric Administration), the
Florida Fish and Wildlife Commission, and Florida
Departments of Agriculture and Environmental Protection.

2.5 m/s
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Project Description
The Southeast National Marine Renewable Energy
Center is developing an open-ocean energy laboratory
and test capability to advance research on marine and
hydrokinetic (MHK) ocean current energy and thermal
potential energy. The SNMREC is moving forward with
strategically selected research, developing and testing

key technology, infrastructure and systems as well as standards criteria to meet this need. The
successful implementation of an in-water testing infrastructure for MHK off the coastline of
Florida will be the first and only such capability globally. Already, companies from both the
U.S. and internationally have expressed a desire to work with the SNMREC in defining not only
their test requirements based on their design, but also are exploring both short term occupancy in
Florida and potentially longer term manufacturing and grid connection in developing arrays for
commercial enterprises. An MHK lease application on the outer continental shelf (OCS) was
submitted to the U.S. Department of Interior, Bureau of Ocean Energy Management (BOEM).
This is the first national application which will form the model for future lease applications.
BOEM released the Final Environmental Assessment (EA) with a Finding of No Significant
Impact (FONSI) on 12 August 2013. The EA and FONSI can be found on the Department of
Interior’s website at http://www.boem.gov/Florida-Revised-EA-FONSI-August2013/.
The DOE NEPA office is in the process of writing their FONSI required by law based on the
EA. The Department of Environmental Protection, as the State of Florida’s lead Coastal Zone
Management Act agency, conducted a consistency determination review of the BOEM EA and
FONSI. They notified the BOEM on 25 September 2013 that the issuance of a lease to SNMREC
for hydrokinetic technology testing is consistent to the maximum extent practicable with the
provisions of the Florida Coastal Management Program. It is anticipated that a lease will be
granted to FAU and SNMREC in Q1 of CY2014.
The SNMREC is engaged in sensor and instrument acquisition, deployment, and analysis to
more fully characterize offshore energy resources, and the benthic and pelagic environment.
Second, fabrication of a small-scale hydrokinetic turbine system is in the final stages of
completion. Testing is ongoing for components, sub-systems, and major systems of the turbine.
Assembly and tow testing of the prototype prior to deployment of the test infrastructure will
begin in November. Discussions are ongoing with over 40 companies to determine
testing/validation requirements for open-ocean testing of their proposed experimental devices at
the SNMREC’s test facility. A centralized, standardized testing capability will be provided for
testing current energy conversion prototypes; initially, scaled versions and eventually full-scale
devices. In addition, critical environmental measurements will be obtained from the
observational platform.
Sea trials were successfully conducted of a mooring and telemetry buoy to ready it for at-sea
deployment. In-lab technology testing is underway with a scaled generator dynamometer which
provides a platform to test offshore electrical systems before use and simulate offshore grids.
Aerial surveys are being conducted to determine offshore turtle and marine mammal distribution
and activity prior to install/test of MHK devices. Sub-sea surveys of installation sites are helping
to identify deep water coral distribution and determine appropriate anchor areas.
Over fifty upper-division graduates and Principle Investigators have been engaged in research in
marine renewable energy (MRE) to date. The Center developed a curriculum for upper-division
high-school students to introduce the topic within secondary education.
To date, with the State of Florida funding, the SNMREC has successfully leveraged $5,717M of
U.S. Department of Energy funds. Industry sponsored funding is at a level of $177,000.
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3. Annual Progress Report 10/12 – 9/13
SNMREC is developing and installing the first
open-ocean current energy conversion test
facility in the U.S. consisting of at-sea
equipment (Figure 1) for the purpose of
2.5 m/s investigating current energy conversion
devices in the Florida Current, approximately
12 miles offshore Fort Lauderdale, Florida.
Initially, the capability will be limited to
scaled devices (⅛ – ¼ scale, or up to 7 meter
diameter rotors or 100kW instantaneous
maximum power production). The SNMREC
facility
will
provide
a
centralized,
Figure 1. SNMREC Ocean Current Test Facility Setup standardized approach to testing for current
energy conversion prototypes. In addition, the
facility will serve as an observational platform from which critical environmental measurements
can be obtained.
A 3-meter rotor diameter, 20kW generically designed experimental
research turbine (Figure 2) will provide a non-proprietary platform
for component development at small scales. The test procedure/plan
is laid out to incorporate monitoring and failure prediction systems,
to gain experience in at-sea operations of this nature, and to support
standards and protocol development. Industrial beneficiaries will be
able to use the results of testing to enhance and accelerate prototype
development. A major challenge, obtaining an outer continental
shelf lease, is nearly met.
Figure 2. SNMREC 3-Meter Diameter Rotor, 20kw
Instantaneous Max Power Prototype Turbine

3.2 Areas of Significant Progress
3.2.1 Resource Assessment
The global analysis of ocean thermal energy conversion (OTEC) potential, a DOE-funded
project undertaken jointly with the Lockheed-Martin Marine Systems and Sensors Division, has
been completed, producing a publically available GIS database that is accessible
at http://maps.nrel.gov/mhk_atlas. This GIS tool provides information pertinent to both OTEC
and sea water air conditioning (SWAC). A screenshot of this tool is shown in Figure 1. Detailed
assessments of both the OTEC and SWAC resources off Florida have also been conducted.
Using the Hybrid Coordinate Ocean Model (HYCOM) results produced in data-assimilation
mode by the Naval Research Laboratory (NRL) and in situ data, estimates of the net electric
power that could be created utilizing a representative 100 MW OTEC plant have been made. It is
estimated that such a plant could produce an average up to 112 MW of power if located off Key
West, with power production decreasing with latitude up the east coast of Florida (Figure 3).
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Figure 3. Average net electric power produced
from a single representative 100 MW OTEC plant

OTEC plants create power by using the
temperature difference between the warm surface
water and cold deep water to produce electricity. For
this reason they run large amounts of both cold and
warm water through heat exchangers. Therefore, a
first step in assessing the environmental impact of
locating an OTEC plant in the Florida Straits is
quantifying the percentage of the resource that will be
used by a plant. It is calculated that an OTEC plant
located along the transect line “A” in Figure 4 would
use approximately 0.009% of the cold water (<9° C
Figure 4, right) flowing past this line. To help put this
into perspective Florida utilized approximately 26
GW of power in 2005. If this entire 26 GW of power
were produced using OTEC (meaning 260 of the 100
MW OTEC plants discussed here) then these plants
would utilize less than 2.5% of the cold water that
flows
between
Florida
and
Cuba.

The DOE-sponsored global OTEC
resource study relied on model
results, from a data-assimilation
version of the global HYCOM.
Recently, the NRL has adopted a
more recent version of HYCOM
for its simulations of the Gulf of
Mexico and the Straits of Florida,
which version includes both very
high
resolution
(~4
km
horizontally and more vertical
layers) and improved physics. Because of this, comparisons between
SNMREC field datasets and HYCOM results such as those shown in
Fig. 4 have improved markedly. These results will continue to be
Figure 4. Thermal energy resource for (a)
summer, (b) winter, (c) annual average
useful for ongoing OTEC assessments for Florida’s future.
Finally, on May 22nd three Acoustic Doppler Current Profiler (ADCP) buoys were deployed. The
ADCP measurements combined with a SeaSonde® ocean surface current measurements system
will allow for estimations of the Florida Current’s volumetric flow and power potential. The
SeaSonde® system, manufactured by CODAR Ocean Sensors, consists of two pairs of antennas
installed on land within close proximity to the shore at Hillsboro and Haulover Beach (Figure
5). At each site one antenna transmits a high frequency radar signal that is reflected on the ocean
surface and received by the second antenna. At offshore locations where at least two radar
signals intersect the total current speed and direction can be calculated.
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Concurrently as of mid-July 2012, SNMREC’s 12 MHz SeaSonde®
radar system has been collecting ocean surface current measurements
(see figure 5 for location of ADCP buoys in relation to SeaSonde®
coverage area).
Fortuitously, the ADCPs were operating during the passage of
Hurricane Sandy and were recovered in December 2012. With the
passage of Hurricane Sandy, however, wave action at the Hillsboro site
caused serious beach erosion and, in the process, the northern of the
two antennas was destroyed. However, data were obtained before the
unit’s loss to allow initial attempts to validate the SeaSonde® data by
comparing to data collected from the ADCPs. Early results suggest
that, at least during periods of variable winds, such as during the
Fig 5. CODAR Installations
passage of the storm, there is no correlation between CODARmeasured surface currents and currents throughout the water column. It appears that it will be
necessary to adopt other strategies for continuous monitoring of the current.
Eventually, wind data within the coverage area (which will be collected from the MTB
anemometer when permission to deploy the MTB is granted) will be available to quantify the
wind effects and improve the accuracy of the current profile prediction algorithms. In May
2013, four ADCPs were deployed in a modified diamond configuration to measure both latitude
and longitudinal effects of variability in the current. Recovery of the ADCPs is planned for
December 2013.
Finally, in July, notification came from a fisherman, that a buoy had been spotted floating in the
current off Graciosa, the Azores and recovered. The buoy was equipped with two ADCPs, a 75
kHz and a 300 kHz. Serial numbers from the ADCPs were sent to the manufacturer and finally
traced back to equipment purchased by SNMREC and deployed in February 2009. At the time
of retrieval of the first four ADCPs in March 2010, it was discovered that the one located furthest
east at an approximate depth of approximately 2,165 ft. in the core of the current was missing.
Three years later, it turned up in the Azores. The instruments were recovered by SNMREC and
the data is undergoing evaluation. Changes were made to the ADCP buoy design and a GPS
monitoring device was installed to provide tracking data should ADCP buoys slip their mooring
in the future.
3.2.2 Regulatory Environment
Continuing evolution of state and federal agency requirements is a challenge obtaining permits
for open-ocean deployment of even experimental test systems. Pursuing any research and
development in renewable energy on the Outer Continental Shelf (OCS) must comply with the
federal Outer Continental Shelf Lands Act. With respect to the SNMREC deployments of
prototype devices/systems, the major permits, approvals, and authorized actions necessary to
construct, operate, maintain, and decommission project facilities while falling outside of State of
Florida waters (i.e., greater than 3 miles offshore), will involve interaction with the Florida Fish
and Wildlife Conservation Commission due to its agreements with the U.S. Fish and Wildlife
Service. Shore-side activities in support of the offshore deployment will be conducted within
State waters, at a commercial marina under the purview of the Florida Department of
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Environmental Protection. These activities also engaged agencies such as the U.S. Army Corps
of Engineers, the National Oceanic and Atmospheric Administration’s Marine and Fisheries
Service, the U.S. Coast Guard, the U.S. Navy, etc.
SNMREC submitted the first lease application in the nation to the U.S. Department of the
Interior’s Bureau of Ocean Energy Management (BOEM) to deploy equipment related to marine
hydrokinetic energy conversion device on the outer continental shelf (OCS). The initial phase of
a standalone testing and evaluation infrastructure without transmission of power to shore
required an Environmental Assessment (EA) which was conducted by BOEM. BOEM released
the Final Environmental Assessment (EA) with a Finding of No Significant Impact (FONSI) on
12 August 2013. The EA and FONSI are located on the Department of Interior’s website at:
http://www.boem.gov/Florida-Revised-EA-FONSI-August2013/.
As required by law, the
Department of Environmental Protection, as the State of Florida’s lead Coastal Zone
Management Act agency, conducted a consistency determination review of the BOEM EA and
FONSI. They notified the BOEM on 25 September 2013 that the issuance of a lease to SNMREC
for hydrokinetic technology testing is consistent to the maximum extent practicable with the
provisions of the Florida Coastal Management Program. It is anticipated that a lease will be
granted to FAU and SNMREC in Q1 of CY2014.
Efforts are underway to develop the
Project Plan required by the EA. The
Project Plan will include any specifics
that were not detailed in the original
lease application as well as any
information necessary to comply with
lease and EA stipulations. As this is the
first such application for MHK on the
OCS, there are still areas being worked
out by the agencies.

Figure 6. Map of SNMREC requested OCS Lease BOEM Blocks
(7003, 7053 and 7054).

The three-block area of interest
requested in the application includes
BOEM defined blocks 7003, 7053 and
7054, as shown with red outlines in Figure 6.

The map is a compilation of other identified areas of primary interests and potential user
conflicts that were considered during selection of the final BOEMRE blocks.
Recent research results, some of which were supported by the SNMREC, have provided
additional information about a newly discovered genus of corals that inhabit the outer parts of
the Miami Terrace in the Florida Straits. The vulnerability of these corals to deep-trawl
commercial fishing led the National Oceanic and Atmospheric Administration to designate a
large part of the sea-bed offshore of Florida and Georgia as a Coral Habitat Area of Particular
Concern. While this designation will result in relatively little disruption of the SNMREC’s
operations – the Center’s two or three anchor systems can easily be deployed on the large, sandy
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patches that exist between coral beds – there will likely be significant challenges for commercialscale deployments in the future.
3.2.3 Infrastructure
SNMREC’s proposed initial deployment, approximately 12
miles offshore Fort Lauderdale, Florida which regularly
experiences 3-4 kts of current, will consist of an anchored
mooring and telemetry buoy (Figure 7), to be used as an
attachment point for work boats to deploy prototype
systems for testing, and as an observational platform for
a variety of environmental and met-ocean studies. The
SNMREC’s buoy, a design based on the familiar
NOMAD weather buoys originally developed by the
U.S. Navy in the 1940s, is undergoing final tune-up
modifications following a series of successful sea trials
earlier this summer. The initial deployment will provide
testing capabilities for devices in the 100kW class and
smaller.
Figure 7. Mooring and Telemetry Buoy (MTB) during
open-ocean sea trials.

One of the biggest unknowns in the operation of ocean
current turbine (OCT) systems concerns the behavior
of the generator sub-system as it experiences both variable loads and the torque differentials
associated with changing currents
acting on the rotor. In order to
provide a capability to test generators
under conditions as realistic as
possible without actually having to go
to sea, SNMREC has developed a
computer-controlled
dynamometer
system, located at the FAU SeaTech
facility in Dania Beach. This
Figure 8. Dynamometer for generator testing (left) and full-up data
capability is further being developed
acquisition and control system (right)
in conjunction with oceanographic
measurements and modeling to simulate rotor behavior as it would behave in the current. The 20
kW dynamometer (Figure 8) has been fitted with the SNMREC’s experimental research turbine
power and health management systems, and is generating data for Prognostics and Health
Monitoring (PHM) research. In addition, preliminary work has been completed to emulate rotor
behavior in wave conditions and from collected offshore measurements. Testing will continue to
include optimization of in situ data integration and 20kW research turbine electrical and sensor
system testing.
3.2.4 Environmental Monitoring / Demonstration
Monthly aerial diversity and distribution surveys are being conducted to assess sea turtle and
marine mammal populations. The surveys employ the currently accepted protocol – human
observers viewing transect areas from a plane flying approximately 500 ft. from the ocean
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surface. Twenty-four cross-channel and 20+ coastal surveys were completed. Additional alongshore surveys with available historical data are underway.
Because preliminary data suggests significant
population activity near shore, these transects
will provide higher resolution data to support
analysis efforts. The research team is working
with the National Oceanic and Atmospheric
Administration’s, National Marine Fisheries
Service to evaluate the SNMREC’s enhanced
approach as an expansion of currently accepted
methods. The survey areas currently being
assessed
are
depicted
in
Figure
9.

Figure 9. Aerial survey areas offshore Ft. Lauderdale, to
determine sea turtle and marine mammal population

3.2.5 Education and Outreach
3.2.4.1 Professional Community
The Southeast National Marine Renewable Energy Center (SNMREC) will provide a centralized,
standardized testing capability for ocean current energy conversion prototypes; initially, scaled
versions and eventually full-scale devices will be tested. Initial testing in the lease area will be
with SNMREC’s experimental prototype turbine components and subsystems. SNMREC is
working with over forty individual companies as well as industry organizations on a research
agenda that is compatible with strategic industry, government, and academic requirements.
Balancing the portfolio to meet the diverse priorities is a challenge. Technology R&D,
specifically in areas related to intelligent monitoring and environmental assessment will continue
as Marine Hydrokinetic (MHK) commercial devices are developed to ensure safety and reduce
risk. The Center supports participation on two International Electrotechnical Commission (IEC)
U.S. Technical Advisory Groups (TAG) in developing global standards and conformity
assessment practices for marine renewable energy. The two areas of focus of the Technical
Committees are wave, tidal and ocean current design, performance and operation (TC114) and
mechanical vibrations, shock and condition monitoring (TC108).
Discussions are ongoing to determine testing/validation requirements for open-ocean testing of
company’s proposed experimental devices at the SNMREC’s test facility. Further, critical
environmental measurements will be obtained from the observational platform. Additional test
berths will need to be installed as commercial devices progress through development gates
(including grid-connection and moored stand-alone systems in the 1:4 and 1:1 scale). A future
permanent ocean observing system co-located with offshore test facilities will provide real-time
environmental measurements, resource characterization, and device performance data. The
environmental measurements and assessments, in conjunction with device deployments, will
allow for the investigation of interaction with installed MHK systems after baseline ecological
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activity information is gathered. Education and outreach programs will continue to be fostered
in all levels of curricula to populate the growing economic sector, and a publicly available and
useful data clearinghouse will provide related and integrated data specifically for MHK and
Ocean Thermal Energy Conversion development.
3.2.4.2 Education
SNMREC created and implemented a summer internship program with HBOI, and the United
States Coast Guard Academy for the summer of 2013. This ongoing initiative will ran from July
2012 - the summer of 2013, and will continue annually. The cadet selected to participate in the
program this year used her research to submit a poster to the National Oceans Conference. This
program will enhance cooperation between the U.S. Coast Guard and the SNMREC while
educating future officers about projects which will be installed in coastal areas.
The SNMREC continues to partner with the South Broward High School’s
Marine Magnet Program and presents programs to the students using the
SNMREC’s curriculum as a basis. The focus of this program is
technological while also highlighting interactions with the environment.
SNMREC staff worked with professors and students at FAU’s School of
Communications and Multimedia Studies’ to create an interactive
educational display game. In partnership with HBOI, the SNMREC is
designing and installing a kiosk in their Ocean Discovery Center. The kiosk
is anticipated to be installed by January 2014 and will create a hands-on
experience which educates the public about future ocean energy projects.
This effort will be leveraged to provide similar kiosks to science and discovery museums. The
intent is to provide an opportunity to engage all ages in a hands-on, fun and educational
experience about ocean renewable energy production. The kiosks will increase knowledge of
real, cutting- edge research in renewable energy from the ocean as well as, incorporating
valuable Science Technology Engineering & Math (STEM) content to foster a wellinformed constituency that understands the importance of renewable energy production in the
U.S.
In collaboration with Florida Atlantic University’s Lifelong Learning Society (LLS), the
SNMREC presented two lectures to members of the LLS. The LLS at FAU is a 20,000 member
strong organization providing an opportunity to introduce MHK energy to a wider age spectrum
of the population.
A seventh lesson is in development for the SNMREC curriculum for high school based
on civics/social studies. This lesson instructs the students on the important role that the
government has in renewable energy production and advancement. The lesson is based on the
same educational model as the original curriculum, the “5E’s”; Engaging, Exploring,
Explaining, Elaborating and Evaluation. Appropriate activities and Sunshine State Standards
are included.
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Funding Leveraged
To date, with the State of Florida funding, the SNMREC has successfully leveraged $5,455,675
of U.S. Department of Energy funds. DOE has identified an additional $250,000 pending
development of a Statement of Work and associated detailed budget against the current grant.
Three proposals are in process and will be submitted in May and June.
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University of Florida

Database Infrastructure for Integrative Carbon Science Research (Updated)
(Final Report)
PI: Sabine Grunwald Co-PI: Timothy A. Martin
Students: C.W. Ross (M.S. completed); X. Xiong (Ph.D., completed)
Technical staff: Brandon Hoover and Risa Patarasuk
Description: Rising CO 2 concentrations in the atmosphere and effects on global climate change have
been well documented, and future impacts are uncertain but potentially devastating. Florida's natural and
agro-forest ecosystems have much potential to sequester carbon in biomass and soils due to unique
climatic and landscape conditions. However, research gaps exist to accurately assess carbon pools and
fluxes at coarse scales, ranging from county to the region and larger. The overarching objective of this
project is to address these obstacles by developing a terrestrial carbon information system (called
“TerraC”) for the carbon science community, focused on ecosystems in Florida. The information system
will be administered through the UF Carbon Resources Science Center (http://carboncenter.ifas.ufl.edu ),
a multi-disciplinary Center dedicated to research in support of enhanced agricultural and natural resource
carbon management.
Budget: $199,440
Universities: UF
External Collaborators: Natural Resources Conservation Service-U.S. Department of Agriculture
Progress Summary
We developed the TerraC system (Terrestrial Carbon Information System) [http://terraC.ifas.ufl.edu] that
synthesizes terrestrial carbon and environmental data into an online database structure and facilitates data
sharing and synthesis analysis. This project helped to
leverage a $20 million NIFA-USDA funded project
(PINEMAP: “Integrating Research, Education and
Extension for Enhancing Southern Pine Climate Change”)
that has adopted TerraC as the centralized data
infrastructure for the project.
The overall goal of this project was to develop a carbon data information system for the carbon science
community focused on Florida and the southeastern U.S. The specific objectives were to develop a webbased database infrastructure and toolsets that integrate carbon and environmental data and facilitate
collaboration and interactions among scientists and others interested in carbon and global climate change
sciences. Terrestrial carbon is a key indicator in the global carbon cycle that interrelates with the global
climate and other biogeochemical cycles. Energy consumption and fossil fuel emissions have impacted
severely the carbon cycle and lead to warming effects in the atmosphere. It is critical to integrate data,
information, and knowledge related to carbon and other environmental properties to enhance our
knowledge and develop adaptation and mitigation strategies to counteract negative impacts in the future.
The TerraC system provides support to synthesize and integrate carbon and environmental data to assess
impacts of global climate and land use change, investigate adaptability to natural and anthropogenic
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induced forcings and disturbances, vulnerability and risk assessment related to the terrestrial carbon
balance, ecosystem services (e.g. carbon sequestration), and more.
Goals and Objectives
The overall goal of this project was to develop a carbon data information system for the carbon science
community focused on Florida and the southeastern U.S. The specific objectives were to develop a webbased database infrastructure and toolsets that integrates carbon and environmental data and facilitates
collaboration and interactions among scientists and others interested in carbon and global climate change
sciences.
1. Motivation for Project
Rising CO 2 emissions in the atmosphere and effects on global climate change have been well
documented, and future impacts are uncertain but potentially devastating. In the southeastern U.S.,
specifically Florida, natural and agro-forest ecosystems have much potential to sequester carbon in
biomass and soils due to unique climatic and landscape conditions. However, research gaps exist to
accurately assess terrestrial carbon content/density, carbon pools, and carbon fluxes at coarse scales,
ranging from county to the region and larger. This project was motivated to address these obstacles by
creating a database infrastructure for the carbon science community, focused on ecosystems in Florida
and the southeastern United States. The TerraC system provides support to synthesize and integrate
carbon and environmental data to assess impacts of global climate and land use change, investigate
adaptability to natural and anthropogenic induced forcings and disturbances, vulnerability and risk
assessment related to the terrestrial carbon balance.
2. TerraC Architecture

We developed a SQL-based (SQL = structured query language) web-accessible data
infrastructure to compile carbon and environmental data into a centralized tool. TerraC manages
user accounts at a variety of permission levels, provides tools to store, view, query, access, and
download carbon data. A new .NET application was built to handle the interaction between the
client and the database to accommodate fast streaming of large data files. With the growth and demand
of modern datasets, this technology is a requisite for tools such as TerraC.
Description of the TerraC Information System
TerraC provides a data engine which allows managing, archiving, sharing, editing, modifying, and
querying carbon and associated environmental data. These data are derived from various projects and
sources; thus, provide a wide array of different carbon measurements, in various ecosystems and
geographic regions, and spatial and temporal scales. The TerraC data engine facilitates synthesis and
modeling to gain better insight into carbon cycling from micro, plot, field, watershed, basin, large region,
and global scales.
Data Sharing and Usage Policy
Data users submitting data to or use data from the TerraC Information System agree to abide by the terms
and conditions explained in this document. Data users may be held responsible for any misuse that is
caused or encouraged by failure to abide by this agreement.
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Definitions
Project: Set of one or more datasets that contain carbon (and related) environmental data.
Dataset: Set of data comprised of one or more data fields that contain carbon (and related) data that is
part of a single project.
Roles of users
Project owner (leader): Principal Investigator or person with similar credentials responsible for

collecting and managing the original, quality controlled data generated by a specific project. The
project leader needs to initiate a project before a dataset can be submitted to TerraC and is
responsible for the quality of all datasets under his/her projects. The project leader controls the
levels of data sharing and can assign one or more data managers to each of his/her projects.
Data contributor (or manager): User that has read/write access to a dataset in TerraC. The data

manager has privileges to submit a new dataset to a project and access and modify existing ones
in part or as a whole. The project leader needs to assign a user manager status before he/she can
submit a new dataset or modify an existing one in a project.
Data user: User that can view a dataset in TerraC. The data user can read public datasets and also

private datasets as long as he/she has been granted access to them by the project leader. The data
user cannot submit a new dataset or modify existing ones unless he/she receives manager status
from the project leader to a project.
Data sharing: Data stored in TerraC can be shared at three access levels. The access levels are

chosen by the project leader to control access to their projects by different users. Different access
levels can be assigned to different users, the level being project- and user-specific. Levels 1 and
2 mirror the roles of data user and data manager, respectively. Level 3 in the most restricted
access level.
Levels of data sharing:
Level 1 – Public with read-only access: Access to the data is open to all TerraC users. Any person that
has a TerraC user account (i.e. data users) can view the data, but not modify it directly from the TerraC
database. Only the project leader can modify/edit data.
Level 2 – Private read/write access: Access to the data is open to data managers who were assigned
(approved) by the project leader to have permissions to view and modify/edit data directly from
TerraC. Private read/write access is password-protected.
Level 3 – Private read-only access: Access to the data is restricted to the project leader and users
selected by the project leader. Users can only view the data, but not modify it directly from TerraC.
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The project leader controls the sharing of data in TerraC. He/she provides leadership for collaboration
with new partners on behalf of the project teams. The project leader can switch sharing levels from Level
3 to 2 and 1, but not vice versa, meaning if the data are released to other users or the general public this
right cannot be reversed. Data users who are interested in to gain access to a specific protected dataset can
contact the project leader and negotiate agreement of data use of a specific project. The project leader
may agree to share data with the data user to collaborate on a joint project, work on a co-authored
research publication, or use them for other purposes.
Data usage: Data users are expected to use data obtained from TerraC to the highest level of professional
integrity and ethics. Data users must abide by the following guidelines when distributing or publishing
data obtained from TerraC:
Data sharing and usage in TerraC is governed by the Attribution Non-Commercial
Share Alike license provided by Creative Commons (summary:
http://creativecommons.org/licenses/by-nc-sa/3.0; legal code:
http://creativecommons.org/licenses/by-nc-sa/3.0/legalcode), which observes the
following rules:
Attribution: The data user must give credit to the project leader (or project) in the manner
specified by him/her (but not in any way that suggests that the project leader endorses the data
user or his/her use of the data);
Noncommercial: The data user may not use TerraC data for commercial purposes; data should
be used for reserach and non-profit applications;
Share Alike: If the data is modified in any manner or used to derive other products, the data
user may distribute the resulting work only under the same or similar license to this one;
Credits and publications derived from TerraC usage:
• The data user must inform or consult the project leader about his/her intentions to use the data for
publication well in advance of submission of the publication; the project leader should be given
the opportunity to read the manuscript and, if appropriate, be offered co-authorship;
• The data user must give credit to the project leader (or project), which can be in the form of coauthorship, citation, or acknowledgement, according to the requirements imposed by the project
leader; any deviation from this rule must be formally agreed between the data user and project
leader;
• The data user must cite or acknowledge TerraC as the data host used to obtain the data;
• Any modification to the data originally obtained from TerraC by the data user must be fully
documented.
Carbon Data and Associated Environmental Data
(1) Core Data Fields:
• Identification number for each observation (ID)
• Replication number (REPN)
• X coordinate (X) {Geographic Coordinate - longitude in decimal degrees, World Geographic
System 1984, WGS 1984}
• Y coordinate (Y) {Geographic Coordinate - latitude in decimal degrees, World Geographic
System 1984, WGS 1984}
• Sample date (DATE) {MM/DD/YYYY}
• Time (TIME) {HH:MM:SS}
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•

Height or depth of measurement (Z) {in cm; below the soil surface negative numbers; above the
soil surface positive numbers}
• Carbon measurements (variable names, data values, and meta data: analytical methods & units of
measurement in Standard International Units)
• Biogeochemical or other environmental data (variable names, data values, and meta data:
analytical methods & units of measurement in Standard International Units)
(2) Project Elements (meta data):
• Project title
• Project description (description of sampling design, sampling protocol, quality assessment, data
constraints such as below detection limit treatment, missing values, etc.)
• Project owner (typically Principal Investigator of a research project; or Project Leader for agency
lead project)
• Project contributor (optional)
• Project user (optional)
• Contact information (Project Owner)
• Funding source
• Project location (description of geographic location of project; size of project area)
• Project period (YYYY to YYYY)
• Link to project homepage
• Publications from project
• Acknowledgements
Data Quality and Standards
Data format: TerraC focuses on terrestrial carbon and related environmental data. Data submitted to
TerraC must contain carbon data and have the following format:
•

Data organized n rows and columns, with cases (observations) listed in the rows and properties
(attributes) listed in the columns;

•

Carbon and other measured properties must be presented as variables in specific columns:
o

Each column must only contain properties measured using the same method; if the same
property was measured using more than one method (e.g. total carbon vs. carbon
fractions), each method must be presented as a separate column;

•

Spatial coordinates (horizontal and vertical) and time stamps must be presented, whenever
available, as variables in specific columns;

•

Repeated measures (e.g., the same property collected at different times or replicated) must be
treated as separate cases (i.e. listed in separate rows):

•

o

A column indicating that the cases are repeated measures of the same property must be
included (e.g. using the same sample identifier for the repetitions);

o

A column indicating the number of the repetition (i.e. 1, 2, 3…) must be included;

Quality assurance/quality control (QA/QC) data should not be included in the dataset, but instead
in the metadata of the property it pertains to.

Data preparation: You can use any relational data base software of spreadsheet program to prepare your
data for upload into Terra C. For example, Excel, MS Access, SQL or similar to organize your data listing
cases (observations) in rows and properties in columns. A data template provided by TerraC helps to
setup datasets ready for upload into the system.
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Notes:
•
•
•
•

•

Data values can be represented in form of strings, boolean (yes or no; 1 or 0), continuous (float),
or discrete (integer) data
Null values should be represented in the data as "0" or "0.0"
To represent missing data leave fields empty (blank); do not use "N/A"
To mark any special data values you may use codes "-999", "-9999" or similar (outside the data
range for a specific measurement). The meaning of such special values should be included in the
meta data
Below detection limits (BDL) should be marked in data fields with a value (numeric data value)
instead of listing "BDL" (string). The numeric data value can either represent the "true" BDL for
a specific analytical method (e.g. 0.0005) or a designated arbitrary value (e.g. -99999). Mixing of
different data types in one variable should be avoided (e.g. mixing of numeric and string values;
or decimal values and text)

3. Datasets incorporated in TerraC Information System
Several large carbon and environmental datasets were integrated into TerraC covering Florida and the
southeastern U.S. Environmental data are focused on climate and other relevant information, such as land
use and vegetation, pertaining to the carbon cycle.
Soil Carbon Data – Florida
Soil carbon data from various projects, covering the Santa Fe River Watershed and the State of Florida,
from different time periods (1965 to current) are included in TerraC.
PRISM (Parameter-elevation Regressions on Independent Slopes Model)
These data sets were created using the PRISM climate mapping system, developed by Dr. Christopher
Daly, PRISM Climate Group director. PRISM is a unique knowledge-based system that uses point
measurements of precipitation, temperature, and other climatic factors to produce continuous, digital grid
estimates of monthly, yearly, and event-based climatic parameters. Continuously updated, this unique
analytical tool incorporates point data, a digital elevation model, and expert knowledge of complex
climatic extremes, including rain shadows, coastal effects, and temperature inversions. PRISM data sets
are recognized world-wide as the highest- quality spatial climate data sets current l y available. PRISM is
the USDA’s official climatological data. http://prism.oregonstate.edu
Variables representing 1970-2010 included in the PRISM dataset are: Precipitation (average monthly),
Minimum Temperature (average monthly), Maximum Temperature (average monthly), Dew Point
Temperature (average monthly), Mean Temperature (average of Minimum and Maximum
Temperature)(average monthly) , Vapor Pressure (average monthly) .
Idaho Geospatial
This gridded data set was developed by Dr. John Abatzoglou from the University of Idaho. These climate
data combines spatial attributes of gridded climate data from PRISM with temporal attributes of a regional-scale and daily gauge -based precipitation. The gridded was based on observations from various
weather stations including RAWS, AgriMet, AgWeatherNet and USHCN-2. The dataset is intended for
users who require daily climate data to drive ecological or hydrological models as well as other
applications. The original files came in a netCDF format. Then these netCDF were reformat ted and
imported in ArcGIS. http://inside.uidaho.edu/webapps/search/epscor_browse.aspx
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Variables representing 1979-2011 included in the Idaho Geospatial dataset are: Precipitation (average
monthly) , Precipitation( total monthly accumulations), Maximum Relative Humidity (average monthly) ,
Minimum Relative Humidity (average monthly), Specific Humidity (average monthly), Downwelling
Short wave Radiation at Sur face (average monthly) , Wind Direction (average monthly), Minimum
Temperature (average monthly), Maximum Temperature (average monthly) , Wind Speed (average
monthly) .
NARCCAP (The North American Regional Climate Change Assessment Program)
NARCCAP is a joint international program that aims to produce climate change simulations in order to
investigate uncertainties in regional scale projections of future climate and generate climate change scenarios. NARCCAP is a database that hosts climate change projections for North America. NACCAP
dataset are generated by various GCMs (Global Climate Models) , from which, various climate change
projections (scenarios) are derived. GCMs use grids of spatial resolution e.g., 300 km * 150 km grids.
These GCMs are downscaled by various RCMs (Regional Climate Models) to spatial resolution of 50 *
50 km grids.
NARCCAP projections have been made for two 30-year time period using each GCM-RCM combination.
These are: 1 ) Current time period of 1971-2000, usually known as the “baseline” projection, and is received by forcing the GCMs with historic CO2 emissions, till the year 2000. A perfect GCM-RCM
combination should simulate a climate almost identical to the climate that was actually observed during
the period of 1970-2000. 2) The future time period of 2041-2070 representing projections into the future
under various assumptions for scenarios.
The NARCCAP climate variables are projected in a very high temporal resolution. For example, temperature, precipitation and surface pressure are all represented on a 3-hourly time scale. However, other
variables such as minimum/maximum surface air temperature are represented on a daily scale
(http://www. narccap.ucar.edu/data/data-tables.html).
The original data set comes in netCDF format. Ferret (from NOAA) and Cdat (from NCAR) were used to
aggregate the data into the monthly scale. Some variables such as the monthly minimum temperature
were derived from the NARCCAP daily data. Then these aggregate monthly scales were imported to
ArcGIS.
Variables available in the NARCCAP dataset are: Sur face Air Temperature, Precipitation, Downwelling
Shortwave Radiation at Surface, Surface Pressure, Specific Humidity, Minimum Surface Air
Temperature, Maximum Surface Air Temperature. PINEMAP has derived the following: Number of Frost
Days, Average Minimum Surface Air Temperature, Average Maximum Daily Sur face Air Temperature.
Tier 1 and 2 site-specific data from PINEMAP project have been included in TerraC. Those will be
complemented by tier 3 site-specific data as soon as measurements become available.
4. Building of a TerraC User Community and Visualization of Carbon Data
TerraC has an intricate user structure (data/project owners, data contributors, and data users) [levels 1 to
3] that have different permissions to control/access data in the system. Users can come together in TerraC
not only to share carbon and environmental data but also to collaborate. The system provides citation lists,
where project owners can add citations to articles that have been published using the data in their project.
The system also provides the ability to upload meta data and additional descriptions in form of PDF
documents attached to each data table so that other users can fully understand project data. Graphing
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functions allow viewing and exploring data, which not only work in PC-based web browsers, but also on
tablets and handheld portable devices.
Terra C is enhanced with a Google Earth apps that allows creating maps using global positioning system
(GPS) points from client data to give a brief view of where the data is being collected. The idea is that
users can use this tool to visualize their data and superimpose them onto other readily available aerial
photographs and spatial maps.

1. Funds leveraged/new partnerships created
TerraC is now providing the data infrastructure for a $20 million integrated research, education, and
extension project. This large-scale project funded by the United State Department of Agriculture (USDA)
– National Institute of Food and Agriculture (NIFA) – Agriculture and Food Research Initiative
(AFRI) Regional Project “PINEMAP: Integrating Research, Education and Extension for Enhancing
Southern Pine Climate Change” (2011-2016) allows to populate TerraC and cross-fertilizes several
research idea centered around carbon budgets and assessments, carbon change in dependence of global
climate change and other stressors, and carbon sequestration and regulation as an ecosystem service.
Many other similar synthesis projects are facilitated through TerraC-PINEMAP. Dr. Martin (co-PI of this
FESC project) is the PI of the PINEMAP project and Dr. Grunwald (PI of this FESC project) is one of the
50+ co-PIs of the PINEMAP project. More information about PINEMAP can be found at:
http://www.pinemap.org.
The PINEMAP project goals are to create, synthesize, and disseminate the necessary knowledge to enable
southern forest landowners to:
•
•
•

harness pine forest productivity to mitigate atmospheric carbon dioxide
more efficiently utilize nitrogen and other fertilizer inputs
adapt their forest management approaches to increase resilience in the face of changing climate.

PINEMAP has a multi-tier data structure representing different scales including:
• Tier 1 (historic measurements of tree response in dependence of treatments at about 700 locations
across the southeastern U.S.)
• Tier 2 (new base measurements at hundreds of sites across the southeastern U.S.)
• Tier 3 (high-intensity measurements to capture water and carbon cycle at 4 sites)

The PINEMAP project has added almost 4GB of data which accounts for millions of rows for vegetation,
climate, and atmospheric data. All of this data is being consumed by faculty, research staff, post-docs and
students spread throughout the southeastern United States.
Concluding Remarks
All project goals and objectives of this project were met. We like to remark that this FESC-funded project
was able to spawn a $20 million research, extension and education project, which is itself a big success.
Carbon and climate related research is profoundly important and TerraC plays a major role in the
southeastern U.S. to facilitate to make progress towards better understanding of the terrestrial carbon
balance threatened by numerous human-made disturbances, including global climate and land use
changes.
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Snapshot of the Terrestrial Carbon (TerraC)
Information System website.

Data setup in TerraC.
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Project setup in TerraC.

User administration tools.

Data query.
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TerraC tutorials.

University of Florida
Development of Low-Cost CIGS Thin Film Hot Carrier Solar Cells
(Final Report)
PI: Gijs Bosman Co-PI: Tim Anderson
Students: Yige Hu, PhD.
Description: PV has entered into a period of record growth. Most of the current production is
based on crystalline Si technology. However, there are fundamental limits to the ultimate Si costs
that may inhibit it from achieving the desired level of contribution to worldwide energy
production. In contrast, thin-film PV technology can reach the desired outcome due to fast
deposition rates and lower cost. Our study is focused on hot carrier solar cells for cell conversion
efficiency improvement in a low cost, high throughput CIGS system. The rapid thermalizaton
loss of hot photoexited carriers interacting with the lattice can potentially be reduced through
phonon engineering in the absorber layer; the subsequent extraction of the hot carriers may be
realized through device engineering of energy selective contacts.
Goals and Objectives
Efficiency improvement in a low cost, high throughput CuIn x Ga 1-x Se 2 (CIGS) system
Budget: $ 126,112.00 ($76.6K for this 12 month period)
Universities: UF

Executive Summary
The research has been focused on hot
carrier solar cells for cell conversion
efficiency improvement in a low cost,
high throughput CuIn x Ga 1-x Se 2 (CIGS)
system.

Figure 1. Phonon dispersion curve of CIGS bulk and SL
structure. Black lines represent the CGS bulk phonon
dispersion curve; blue lines represent the CIS bulk phonon
dispersion curve; green, purple and red lines are the phonon
dispersion curves for the SL structure of 1nm CIS with 2 nm CGS
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The rapid thermalizaton loss of hot
photo-exited charge carriers interacting
with the lattice can potentially be
reduced through phonon engineering in
the absorber layer; the subsequent
extraction of the hot carriers may be
realized through device engineering of
energy selective contacts. Simulations
and modeling are presented for a novel
hot carrier solar cell design with a
superlattice
structured
absorber
consisting of copper indium diselenide /
copper gallium diselenide(CIS/CGS) and
a
quantum-well-structured
energy
selective
contact
of
aluminum

nitride/gallium nitride(AlN/GaN). The phonon dispersion curve of a CIS/CGS absorber is shown
in Figure 1. Mini phononic gaps appear in acoustic and optic phonon branches of a CIS/CGS
superlattice structure. The mini gaps reduce the possibilities of optic phonons decaying to
acoustic phonons, which propagate energy away as heat loss. The localized optic phonons
transfer energy back to reheat the photo generated carriers. Therefore, the CIS/CGS superlattice
structure provides a way to slow down the carrier cooling rate. The AlN/GaN contact provides
confinement for hot carrier extraction. The electron transmission probability of an AlN/GaN/AlN
DBQW contact is shown in the Figure 2. Carriers having energies outside the transmission band
will be rejected to prevent scattering loss.
Varying barrier and well thickness results in
different resonant band locations for optimized
collection.
Experiments were performed on a national
renewable
energy
laboratory
(NREL)
conventional solar cell. The cell absorption
spectrum has an upper limit of 375 nm, limited
by the ZnO and CdS layers, and a lower limit
of 1000 nm due to the CIGS absorber band gap
cutoff. Four wavelengths, 395nm, 455nm,
633nm and 740nm are selected to represent the
CIGS absorption range. The sample device is
illuminated by LEDs at each wavelength under
reverse external bias. The measured photocurrent is normalized to its value at zero bias to
eliminate differences due to LED intensity variations as shown in Figure 3.
In a thin film solar cell the photo current is
expected to be a constant. However, the
experimental curves increase with bias and are
wavelength dependent. It is believed that the
carrier temperatures play a role. Hot photo
generated carriers with enough excess energy
may impact ionize causing the current to
increase under reverse bias.
The
wavelength-dependent
impact
ionization rates are extracted from the current
voltage measurements to reveal the existence of
hot carriers in a conventional solar cell. The
experimentally obtained ionization rates from
Figure 3. Normalized photocurrent M of the CIGS cell
under 395nm, 455nm, 633nm and 740nm
current voltage measurements on the NREL
illumination, respectively, as a function of applied
solar cell are shown in Figure 4. Ionization rates
reverse bias.
increase with increasing maximum electric field
E m from the right to the left except for the extremely high and low field regions. For the short
wavelengths of 395nm and 455nm, the ionization rates drop down when 1/E m is below 6×106
cm/V. The reason is that the assumption of no hole multiplication may not be valid at extremely
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high fields [1]. For the long wavelengths of 633nm and 740nm, the impact ionization increase as
1/E m is above from 8×10-6cm/V. This artifact may be caused by an inaccurate multiplication
factor determination at lower reverse bias.
The ionization rates for short wavelengths
are in the order of 105/cm, which indicates
an acceleration distance in the order of 100
nm for impact ionization to occur.
Considering that the SCR is 100 to 200 nm
long for the CIGS cell in the measured bias
range,
most
short
wavelength
photogenerated carriers are expected to
initiate impact ionization within the SCR
even under low reverse bias. The ionization
rates for long wavelengths are in the range
of [3~8] ×104/cm, resulting in an
acceleration distance of 125 to 300 nm.
Impact ionization is not expected to take
place at low bias, but at high reverse bias the
electric field increases and the SCR
expands, thus impact ionization is expected
to occur. The observed ionization rate
difference for short and long wavelengths is
due to the respective differences in carrier
temperatures. The higher the initial carrier
energy, the lower the acceleration distance
that is needed, corresponding to a higher α.
A modified Shockley lucky electron model
is developed to extract the initial carrier
energies and the phonon mean free paths by
applying the hot carrier concept to the
traditional thin film CIGS cell design. In the
conventional Shockley model, the kinetic
energy gained from the field by accelerating
over distance l to reach the threshold energy
is given by qε𝑙=Eth , which allows the impact
ionization rate α to be written in terms of the
-Eth

field: α= P𝑙𝑙 = Eqε e qελ . The new model
th
introduces a term for the initial energy of
electrons as a result of a higher energy
photon. The impact ionization threshold
energy comes from the field acceleration
and the initial kinetic hot carrier energy:
Eth =qε𝑙+Eav , where E av is the electron
kinetic energy from high energy photons
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after a rapid initial loss:
E av =E photon -E g -E raploss . For the modification to include E av , it is convenient to have a new term
for the energy derived from the field, E'th , that distinguishes from the real threshold energy, E th :
-Eth'

The ionization rate is modified as α= P𝑙𝑙 = Eqε ' e qελ . The terms λ and E th ’ are used as
th
fitting parameters for the ionization rates at different wavelengths of the NREL cell. The fittings
for 395nm and 633nm are shown in Figure 5 and 6 respectively. For short wavelength when
1/E m is less than 6×10-6cm/V, the fitting curve and the data diverge. It is currently unknown why
the ionization rate data is independent of the field in this region. For long wavelength, the fitting
curve is below the data when 1/E m is above 8×10-6cm/V. It might be again that the ionization
rate data is inaccurate due to a distorted multiplication factor when the bias is close to zero. The
initial electron energy, E av , is extracted
from the data by the difference of E th in
CIGS layer and E th ’.
E'th =qε𝑙=Eth -Eav .

In Figure 7, λ is plotted against E av, which
reveals a linear relationship. As a general
trend, the hotter an electron is, the more
frequently it scatters (smaller λ). Based on
the data analysis, the mean free path seems
to decrease inversely proportional with
increasing E av . To confirm that the fitting
result is reasonable, the obtained λ is
compared with published data. The
relaxation time of hot carriers is on the
order of 0.1ps [2]. The mean free path of
phonon
scattering
is
then
0.1ps×107cm/s=10-6cm. This number agrees well with the CIGS cell experiment results. Once
the phonon mean free path is obtained, it can be used to calculate the energy of hot carriers
reaching the cell contacts.
The wavelength dependent ionization rates suggest that the photo generated carriers do not lose
all their energy above the band gap. Hot carriers may reach the top contact under operating
forward bias. A conduction band barrier is proposed to utilize the hot carrier effect. A conduction
band barrier is inserted between the CIGS layer and the n-ZnO layer to prevent thermal carriers
in the ZnO layer from diffusing to cancel photo current while allowing the photo-generated hot
carriers to pass through from the opposite direction. The barrier thickness, location and height
need to be optimized to allow most photo-generated hot electrons to cross for collection while
the detrimental diffusion is suppressed.
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A Medici model is constructed to simulate
the way current under forward bias is
affected by a barrier between the CdS and
the CIGS layers. For simplicity, the
barrier is assumed to have the same
thickness and material properties as CdS,
except for the higher conduction band
offset and a change in band gap that keeps
the valence band of the barrier and the
CdS lined up. The conduction band offset
is selected for the barrier relative to CdS
in terms of kT, in our example as 10kT.
The band diagram for the insert barrier
structure is shown in Figure 8. The
simulated
current
density
voltage
characteristics with illumination at
wavelengths of 395nm for a 10kT barrier
height and the curve without a barrier are shown in Figure 9. The open circuit voltage at 395nm
increases for the barrier structure while the short circuit current density at 395nm stays constant.
The added barrier between the CIGS and CdS layers improves the efficiency under short
wavelength illumination.
The current density analysis of the entire
solar spectrum is more complicated than
the single wavelength analysis: hot
electrons from different photons may or
may not cross the barrier, depending on
its energy height. Therefore, the barrier
height should be optimized to limit most
cold carrier diffusion while allowing
maximum numbers of electrons generated
from different wavelengths to pass
through. A complete study of the
optimized barrier height for the whole
solar spectrum and barrier material should
be done in the future.
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Results: The dynamics of hot carriers in a traditional device was studied. Current voltage

characteristics of the conventional CIGS solar cell under different wavelength illuminations were
measured at reverse bias, where a rapid increase of current with increasing reverse bias was
observed which can be attributed to the impact ionization of hot carriers. The wavelengthdependent impact ionization rates were extracted from the current voltage measurements to
reveal the existence of hot carriers in a conventional solar cell. A modified Shockley lucky
electron model was developed to extract the ionization data. This process was then used to obtain
the initial energies and the phonon mean free paths of the photo generated carriers under
different wavelength illuminations.
The hot carrier effect was used to improve the solar cell efficiency by embedding a barrier in a
traditional solar cell. The potential improvement was analyzed by simulating the corresponding
open circuit voltage and short circuit current under a short wavelength illumination in Medici.
The barrier embedded between the CdS and the CIGS layers showed an improved open circuit
voltage.
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University of Florida
Development of Novel Water Splitting Catalysts for the Production of Renewable
Hydrogen
(Final Report)
PI: Helena Hagelin-Weaver
Students: Justin Dodson (Ph.D.)
Description: This project focuses on the development of iron-based catalysts for the thermochemical
splitting of water into hydrogen and oxygen. The thermochemical process of splitting water is particularly
well-suited for the utilization of solar energy to provide the heat for the reaction and is a way to produce a
renewable hydrogen fuel. As hydrogen is difficult to transport and store, producing hydrogen on site for
power plants using proton exchange membrane (PEM) fuel cells or internal combustion engines to
generate electricity or for the production of chemicals, such as liquid hydrocarbon fuels, is a very
attractive approach. The project uses a two-step process in which water is passed over a reduced iron
oxide to generate hydrogen while the oxygen is taken up by the oxygen-deficient iron oxide (Step 1:
FeO x-1 + H 2 O -> FeO x + H 2 ). In the second step the resulting iron oxide is heated to desorb oxygen and
regenerate the oxygen-deficient iron oxide to close the catalytic cycle (Step 2: FeO x -> FeO x-1 + ½O 2 ).
The main objectives of the project are to develop mixed metal oxide catalysts that 1) will release oxygen
at temperatures lower than 1500°C (Step 2), while still maintaining water-splitting activity (Step 1) and 2)
are stable up to the temperature necessary for the oxygen desorption step.
Budget: $ 100,000
Universities: UF
Summary
A reactor system for the thermochemical splitting of water was designed and built as part of this project.
Two types of catalysts were evaluated in this reactor system, iron oxide supported on nanoparticle
zirconia (FeO x /n-ZrO x ) and iron oxide supported on yttria-stabilized (8 mol%) zirconia (FeO x /8-YSZ).
In addition to the two supports, the effect of iron loading was also investigated between 10 % and 20 % of
iron by weight. The two zirconia supports yield very different results. The iron supported on the 8-YSZ
gives a higher initial hydrogen yield per cycle, but the decrease in yield with increasing cycle number is
higher for this catalyst compared with the FeO x /n-ZrO x catalyst. The FeO x /n-ZrO x with a 10 wt% iron
loading exhibited the most stable hydrogen yield during the ten cycles. At iron loadings of 20 wt% a
significant deactivation is observed with increasing number of cycles. Apparently, this loading is too
high for sufficient stabilization from the zirconia support. Initial results on a 15 wt% FeO x /n-ZrO x
catalyst are very promising, and this catalyst is currently under investigation.
Goals and Objectives
The goals of this project were two-fold; 1) develop catalytic materials that are stable up to temperatures of
1500°C and have reasonable catalytic activity for more than one cycle and 2) develop mixed metal oxide
combinations that will release oxygen at temperatures lower than 1500°C (Step 2), while still maintaining
water-splitting activity (Step 1). Iron oxide was chosen as the metal oxide since iron has several stable
oxidation states and has been shown to have water-splitting activity, i.e. can remove oxygen from water
and release hydrogen.
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Our approach also involved using nanoparticle oxides of ZrO 2 as supports for the iron oxide. This is a
novel approach since nanoparticles are normally not considered as supports for this reaction due to the
high reaction temperatures. However, using nanoparticle oxide supports has significant potential as they
could form mixed metal oxides with the iron and positively influence the catalytic activities.
Project Results
This project focused on the development of novel iron-based catalysts for the two-step thermochemical
splitting of water into hydrogen and oxygen. The thermochemical process of splitting water is
particularly well-suited for the utilization of solar energy to provide the heat for the reaction and is a way
to produce a renewable hydrogen fuel. As hydrogen is difficult to transport and store, producing
hydrogen on site for power plants using either proton exchange membrane (PEM) fuel cells or internal
combustion engines to generate electricity or for the production of chemicals, such as liquid hydrocarbon
fuels, is a very attractive approach. In this project, a two-step thermochemical process was used in which
water is passed over a reduced iron oxide to generate hydrogen while the oxygen is taken up by the
oxygen-deficient iron oxide (Equation 1). In the second step the resulting iron oxide is heated to desorb
oxygen and regenerate the oxygen-deficient iron oxide to close the catalytic cycle (Equation 2). The main
objectives of the project were to develop metal oxide catalysts that I) will release oxygen at temperatures
lower than 1500°C (Equation 2), while still maintaining water-splitting activity (Equation 1) and II) are
stable up to the temperature necessary for the oxygen desorption step.

FeOx−1 + H 2O → FeOx + H 2

Equation 1

∆
FeOx →
FeOx−1 + 1 2 O2

Equation 2

Reactor System. As part of the proposed research, a bench scale reactor system was designed, constructed
and calibrated to evaluate the various catalysts for activity in the water-splitting reaction. The system
design is shown in Figure 1 below, and a picture of the completed system is presented in Figure 2.
The reactor system is configured to run both thermal reduction (Equation 2) and water splitting (Equation
1) sequentially. In the first step, the catalyst is heated in a flow of argon until the oxygen desorbs and the
oxygen-deficient iron oxide is generated. This step is done at a maximum temperature of 1500 °C. When
no more oxygen is generated, the reactor is switched to water-splitting mode and the temperature
decreased to 1000 °C. Water is pumped into the evaporator to generate steam, which is brought to the

reactor using argon as the carrier gas. The steam is then decomposed over the oxygen-deficient iron
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oxide at 1000 °C to produce hydrogen and iron oxide. When no more hydrogen is generated, the reactor
is switched back to thermal reduction mode and heated in a flow of argon to 1500 °C again to regenerate
the active iron oxide species. In both steps the product gas composition is measured continuously using a
mass spectrometer which is attached to the outlet of the reactor system (after the condenser to remove
unreacted water). These cycles are repeated six to ten times to determine the stability of the catalysts.
The oxygen and hydrogen mass flow controllers (MFCs) in Figure 1 were used to calibrate the mass
spectrometer and allow quantification of the hydrogen and oxygen in the product stream during the
reaction runs.

Catalyst Preparation and Evaluation. Two different iron oxide catalysts, with varying iron loading, were
synthesized and tested for activity and stability in the thermochemical splitting of water. More
specifically, the iron oxide was precipitated onto two commercial zirconia supports, a nanoparticle ZrO 2
(n-ZrO 2 ) and an yttria-stabilized zirconia with 8 mol% of yttria (8-YSZ), since zirconia is known as a
high temperature ceramic. The precipitation was done by slowly adding a sodium hydroxide solution to a
dispersion containing the support (either n-ZrO 2 or YSZ) and an aqueous solution of iron nitrate. The
catalyst was then recovered by filtration and dried over night at 105 °C, before being heat-treated at 800
°C to decompose the iron hydroxide and form iron oxide (Fe 2 O 3 ) on the surface of the catalysts. Before
reaction, these catalysts were first thermally activated by heating to 1500 °C to generate the oxygendeficient iron oxide, the active component in the water decomposition step. During the activation the
Fe 2 O 3 on the ZrO 2 is reduced to FeO (or a mixture of Fe 3 O 4 and FeO), and some particle growth occurs
due to the high temperatures. The oxygen evolution was monitored during this step to make sure that the
reduction was complete (i.e. no more oxygen desorbed from the catalyst) before the water-splitting step.
Once the catalyst had been activated, the temperature was decreased to 1000 °C and water (steam) was
introduced and the hydrogen evolution monitored (Figure 3). In this step the FeO is reoxidized to Fe 3 O 4
(Equation 1). Fe 2 O 3 , which was present on the fresh catalyst before activation, will not form under these
conditions. When no more hydrogen evolved from the catalyst, the temperature was once again increased
to 1500 °C to reduce the Fe 3 O 4 back to FeO (Figure 4). These steps, water splitting and thermal
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reduction, were repeated at least six times, as it takes a few cycles to reach a stable productivity (Figures
3 and 4).
Cycle 1
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Cycle 10
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Figure 3. Hydrogen production step for cycles 1, 2, 3 and 10.
15wt% FeOx/n-ZrO2,
20wt% FeOx/n-ZrO2,
20wt% FeOx/8-YSZ.
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As is evident in Figure 3, the first step generates the most hydrogen. This reveals that the catalyst is not
stable after the activation step, and that further particle growth likely occurs during the second thermal
reduction. The result of iron oxide particle growth is that a smaller fraction of the iron is available for
reaction, i.e. a smaller fraction of the Fe 3 O 4 is reduced during the thermal reduction and less FeO is then
available for reaction with water. However, after the first cycle the subsequent cycles give more
consistent hydrogen evolutions. This is true for all catalysts, except those with an iron content of 20 wt%.
The hydrogen evolution obtained from the 20-FeO x /ZrO 2 catalyst continues to decline with increasing
number of cycles (Figure 3). This is clearly due to the fact that a smaller fraction of iron is being reduced
in each cycle (Figure 4).
The same is true for the 20-FeO x /YSZ catalyst, although the trend is not as severe as for the 20FeO x /ZrO 2 catalyst. The highest hydrogen production is obtained over the 15 wt% FeO x /ZrO 2 and the 10
wt% FeO x /YSZ catalysts. The results indicate that there is an optimal iron loading on these catalysts. At
low iron loadings the reaction is limited by the amount of iron present at the surface, while at higher
loadings the iron is not sufficiently stabilized by the support and severe sintering occurs (see
characterization section below), which reduces the available iron oxide. Comparing the iron catalysts
supported on n-ZrO 2 to those supported on yttria-stabilized ZrO 2 indicates that the FeO x /ZrO 2 catalyst is
more stable than the FeO x /YSZ catalyst, as the hydrogen evolution is more consistent over the
FeO x /ZrO 2 catalyst through ten cycles. Thus, while more hydrogen is generated during the first cycles
over the FeO x /YSZ catalyst, after ten cycles the hydrogen production is very similar over the FeO x /YSZ
and FeO x /ZrO 2 catalysts. Since the 10-FeO x /ZrO 2 catalyst exhibited a very stable hydrogen evolution,
while the 20-FeO x /ZrO 2 catalyst showed significant deactivation even after a few cycles, a catalyst with a
15 wt% iron loading was added to the study. As is evident in both Figures 3 and 4, this catalyst shows
significant promise as it has a high and stable hydrogen production, together with a stable thermal
regeneration step (oxygen evolution) through four cycles.
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Figure 4. Thermal reduction step for cycles 1, 2, 3 and 9.
10wt% FeOx/n-ZrO2,
15wt%
FeOx/n-ZrO2,
20wt% FeOx/n-ZrO2,
10wt% FeOx/8-YSZ,
20wt% FeOx/8YSZ.
Catalyst Characterization. The fresh and spent catalysts were subjected to a number of catalyst
characterization techniques, such as Brunauer-Emmett-Teller (BET) surface area analysis, x-ray
diffraction (XRD) measurements, and scanning electron
microscopy (SEM) studies, to determine how the properties of
the catalysts are altered during reaction. These measurements
will help in determining the reasons for decreases in activity,
and can identify important catalytic properties. Some sintering
(particle growth) is observed on all of these catalysts. However,
sintering at temperatures of 1500 °C can be very severe and lead
to complete activity loss due to particle growth which results in
a single sintered block of material. Most of the catalysts in this
study were still in powder form after the ten consecutive cycles
of water decomposition and thermal regeneration (Figure 5).
The BET surface areas for fresh and spent catalysts are
Figure 5. Spent FeOx/n-ZrO2 catalyst
presented in Table 1. The fresh catalysts all have surface areas
2
after 10 cycles.
of approximately 10 m /g. Evidently, the catalysts with an iron
2
loading of 20% have lower surface areas (6-8 m /g) compared
with the 10 wt% Fe catalysts (10-12 m2/g), which indicates that the added iron block some of the pores in
the support. The surface areas of the catalysts after reaction are an order of magnitude lower than before
reaction. A lower surface area is expected due to sintering at the high temperatures of reaction.
However, the data reveal that the catalysts are not completely destroyed during reaction.
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Table 1. BET specific surface area measurements for select catalysts before (fresh) and after
(spent) ten reaction cycles.
Catalyst
10-Fe/n-ZrO 2
20-Fe/n-ZrO 2
10-Fe/8-YSZ
20-Fe/8-YSZ

Fresh (m2/g)
10.0
7.8
12.2
6.3

Spent (m2/g)
1.6
0.7
1.5
0.79

The surface area is an important catalyst property, as it gives an indication of the surface area available
for reaction. The smaller surface area of the 20 wt% Fe catalysts is consistent with the lower activity of
these catalysts compared with the 10 wt% Fe catalysts. However, the differences in fresh (or spent)
surface areas between the 10-Fe/n-ZrO 2 and 10-Fe/8-YSZ cannot explain the differences in behavior of
these catalysts. Thus properties other than the BET surface area are also important.

Intensity (Arbitary Units)

The catalysts were subjected to XRD
measurements, and the XRD patterns
are shown in Figure 6. The XRD
spectra clearly reveal that the crystal
Spent
phase of ZrO 2 is different in the n10FeYSZ
ZrO 2 and the YSZ. The nanoparticle
ZrO 2 is monoclinic, while the yttriaFresh
stabilized zirconia is cubic (Figure 6).
10FeYSZ
As expected the iron is present as
Fe 2 O 3 on the fresh catalysts, and the
Spent
particle size is smaller on the catalysts
20FeZrO2
with a 10 wt% iron loading compared
to those with a 20 wt% iron loading.
Fresh
The larger size of the particles is
20FeZrO2
evident in the XRD patterns as peaks
with higher peak intensities. The XRD
Spent
data reveal that the catalysts supported
10FeZrO2
on YSZ behave differently from those
supported on the nanoparticles ZrO 2 .
Fresh
The peaks due to the monoclinic ZrO 2
10FeZrO2
are not significantly affected by
30
35
40
45
50
55
exposure to the reaction conditions
during the ten cycles. In contrast,
2 Θ (deg)
significant particle growth is observed
for the YSZ support (as is evident in
Figure 6. XRD spectra obtained from iron oxide precipitated on
cubic zirconia peaks with a higher
n-ZrO 2 and 8-YSZ.
ZrO 2 (monoclinic),
YSZ (cubic),
intensity after reaction). The iron on
Fe 2 O 3 ,
Fe 3 O 4 .
the FeO x -ZrO 2 catalysts is reduced to
Fe 3 O 4 after the water-splitting step, while no features due to iron oxide is detected in the XRD pattern
obtained from the FeO x /8-YSZ after the reaction cycles. This indicates that the iron oxide is incorporated
into the lattice of the YSZ, which has been observed previously. 1 The increase in particle size of the YSZ

1

N. Gokon, T. Hasegawa, S. Takahashi, T. Kodama, “Thermochemical two-step water-splitting for hydrogen
production using Fe-YSZ particles and a ceramic foam device,” Energy 33 (2008) 1407-1416.
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support may explain why this catalyst is not stable and exhibit a continuous decline in the hydrogen
production with increasing reaction cycles.
SEM images were also obtained from fresh and spent FeO x /ZrO 2 and FeO x /8-YSZ catalysts with a 10
wt% iron loading (Figures 7). The particle growth due to sintering is evident for both catalysts when
comparing the fresh and spent catalysts. The fresh catalysts contain significantly smaller particles on the
surface compared with the spent catalysts. The difference between the nanoparticle ZrO 2 and the YSZ
support is also evident in the SEM images. Consistent with the BET and XRD data, the FeO x /8-YSZ
catalyst exhibit a more significant particle size increase compared with the FeO x /ZrO 2 catalyst. The
energy dispersive spectroscopy (EDS) line scans and mapping confirm the presence of iron, oxygen,
zirconium, and yttrium (for the YSZ support) on the surface with iron present across large portions of the
surfaces for both catalysts. EDS confirms that after the reaction cycles YSZ and zirconia are now
predominantly found on the catalysts surfaces but iron can be identified by differences in geometries
between the catalyst support and the iron (Figure 8).

a)

b)

c)

d)
Figure 7. SEM images of fresh (a) and spent (b) 10wt% FeOx/n-ZrO2 and fresh (c) and spent (d) 10wt%
FeO x /8-YSZ.
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Iron
oxide

Figure 8. SEM image obtained from spent 10wt% FeO x / n-ZrO 2 . An EDS line scan was done over
this section of catalyst to identify the iron oxide particle shown in the figure.
Concluding Remarks
The iron oxide supported on zirconia is a promising catalyst combination for the thermochemical splitting
of water. Future research will look into the addition of other components and other catalyst preparation
methods to determine the factors of importance for stable and active catalysts under the thermochemical
water splitting conditions.
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University of Florida
UFTR Digital Control System Upgrade for Education and Training of Engineers and
Operators
(Progress Report)
(Project was initiated by Dr. Aliriza Haghighat. Dr. Haghighat left the University of Florida. The project
was transferred to Dr. Kelly Jordan. FESC provided an additional $45K as equipment support towards the
completion of the project. The new project title is “Equipment Support for the University of Florida
Training Reactor Digital”)
PI: Kelly Jordan
Students: Geoffrey Bickford, MS; Robert Beard, MS; Raymond Fortin, MS.; Ryan Kelley, Ph.D.
Original Project Description: The goal of this project is to contribute to a major initiative on design,
licensing and construction of a fully digital control system for the University of Florida Training Reactor
(UFTR). This makes the UFTR the first operating nuclear power plant in the United States that uses a
fully digital control system. This facility will provide for the training and education of the necessary
workforce in the area of digital control and instrumentation for nuclear reactors. With this effort, a new
focus/certificate on digital control and instrumentation will be developed at the Nuclear and Radiological
Engineering (NRE) Department. Further, the UFTR facility will offer training courses for community
colleges (Central Florida, Indian River, and Jacksonville) in the State of Florida, personnel from nuclear
utilities and government agencies including the Nuclear Regulatory Commission (NRC). The project has
already received significant funding from industry and government in form of grants, contracts,
equipment/systems, and engineers’ time.
Budget: $308,000 + additional new funding of $45,000
Universities: UF
External Collaborators: Indian River State College, Florida International University, Florida Power and
Light, Duke Energy
Summary of Annual Progress
As nuclear power plants age, analog safety instrumentation obsolesces and becomes difficult to maintain.
Adoption of advanced digital instrumentation and control (I&C) technologies in the nuclear sector has
significantly lagged that of other industries. Utilities have been slow to implement these systems due to
regulatory licensing uncertainty and a lack of internal expertise with new systems. As the previous
generation of the nuclear workforce retires, the pool of available expertise in analog technology declines.
The experience at Japan’s Fukushima Power Station shows the need to continually modernize and
augment reactor safety and operational systems.
The UFTR has undertaken an ambitious project to replace its 50-year old analog I&C systems with new,
modern digital systems. Once modified, the facility will provide training and education for the future
workforce as well as a demonstration platform in the area of advanced digital I&C for nuclear reactors.
This effort ushers in a new focus on advanced digital I&C research, development, and testing, and greatly
augments the existing Nuclear Engineering Program at UF. Further, the UFTR facility will offer training
courses for other educational institutions in the state, such as Indian River State College, who provide the
majority of nuclear technician education in Florida, as well as training for personnel from nuclear utilities
and government agencies, including the Nuclear Regulatory Commission.
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As part of the digital controls upgrade project, the UFTR has completed several major upgrades this year,
including an NNSA-funded security system ($460k), a renovated HVAC system ($250k), a new stack
exhaust monitor and high plume exhaust system funded by DOE ($212k).
FESC funding is being used to design, purchase, and install new control blade drive systems for the
UFTR. We are working on a design with ITG in Jacksonville, using Siemens servo actuators and gear
reduction boxes. The large gear reduction ration of 28000:1 (3600 rpm down to 0.125 rpm) presents a
design challenge. We will have a design complete by December 2013 and ready for manufacture.
Two new partnerships have been formed in this reporting period: an industrial training partnership and
international research collaboration. A new partnership has been formed for nuclear training with FIU
and IRSN as primary educational partners. The UFTR has linked up with the $3M-funded Regional
Center for Nuclear Education and Training hosted at IRSN and Florida Power and Light / NextEra to
develop an enhanced program for training of non-nuclear engineers in the nuclear industry.
The UFTR is also partnering with the Swiss Federal Institute of Technology, Lausanne (EPFL) and the
CROCUS reactor to develop new methods for characterizing safety performance of research reactors.
This collaboration has a financial commitment of $300k from EPFL to aquire new graduate students and
postdoctoral scientists to work with UF in this area.

Funds leveraged/new partnerships created
UFTR – IRSN – FPL Workforce Development Partnership
Formed a partnership with Indian River State College and Florida Power and Light on NUCLEAR
WORKFORCE DEVELOPMENT To ensure growth and sustainability of Florida’s nuclear energy
industry, there is a need to enhance Florida’s nuclear careers. Training next generation nuclear workforce
will provide the skillset needed to expand industry in the state of Florida, engagement at all levels of
education (including the graduation of new engineers, technicians and outreach to K-12). Collaboration of
Florida academic institutions and industrial partners is paramount to success. Both organizations have
appointed representatives to the UFTR advisory board and committed funds for acquiring a nuclear plant
simulator, should federal funding also become available.
UFTR – EPFL Research Reactor Safety Collaboration
The principal aim of the project is, in collaboration with the University of Florida and the University of
Florida Training Reactor (UFTR) facility, to develop and validate a detailed coupled multiphysics models
of the zero-power CROCUS reactor at EPFL and the UFTR, for the comprehensive analysis of the reactor
behavior under transient (neutronic or thermal-hydraulic induced) conditions.
These two reactors differ significantly in the core design and thermal power output, but share unique heat
transfer and flow characteristics (single-phase laminar flow in complex geometries with the possibility of
mechancially entrained air bubbles). Validation experiments will be design to expand the validation
domain of these existing models and computational codes and techniques. In this process, emphasis will
be put to validate the coupled models developed and get confidence in their applicability for safety
analysis.
EPFL will be principally responsible for the design and implementation of transient experiments to
generate a database of reactor parameters, i.e. flow distribution, power profile and power evolution to be
used to validate against code predictions. UF will focus on the generation of the coupled neutron kinetics
and thermal-hydraulic models, including implementation of a TRACE/PARCS reactor simulator model, a
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PARET model, and development of full-field computational fluid dynamics models (using OpenFOAM)
for refined thermalhydraulics physics treatments. In this subtask of the project, the aim is to verify by
means of CFD the validity of TRACE predictions for atmospheric pressure water flow.
The work in this project will serve as a basis to develop two Ph.D.s, one at each University. The scientific
understanding of these multiphysics domains will be expanded and the validation base of commonly-used
calculation methods will be expanded to cover a new range of research reactor types. From a practical
perspective, CROCUS and the UFTR will have fully validated reactor dynamic and transient models for
accident analysis. With these validated models, both facilities will have improved capabilities and
flexibility for extended operations. CROCUS and the UFTR will be able to make future reactor
modifications with reduced regulatory resistance. A feasibility analysis of future power uprates at these
facilities will also result.
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University of Florida
Unifying Home Asset & Operational Ratings: Adaptive Management via Open Data &
Participation
(Progress Report)
PI: Mark Hostetler Co-PI: Hal S. Knowles, III
Student: Hal S. Knowles, III (Ph.D. Student, UF School of Natural Resources & Environment)
Description: Recent environmental, social, and economic challenges are fostering a wave of interest in
maximizing energy efficiency and conservation (EE+C) in existing U.S. homes. Long standing programs,
ratings, and metrics are being reapplied into new stimulus initiatives such as the Recovery through
Retrofit 2 program. Simultaneously, electric and gas utilities are expanding their demand side management
(DSM) programs from weatherization and conventional technology replacement incentives to include
conservation behavior campaigns with “recommendation algorithms” designed to assist in homeowner
energy retrofit decision making. Furthermore, loan programs are emerging to address the financial
barriers that commonly limit initiation of the necessary retrofits.
Collectively, these approaches most often project future home energy performance based on engineering
models of the physical characteristics of homes (i.e., “asset ratings”). Yet to date, the marketplace is
inadequately integrating historical household energy consumption patterns (i.e., “operational ratings”)
into the decision tree to optimize retrofit program efficacy and consumer benefits. Moving toward the
unification of asset and operational ratings is crucial for successful program management, proper
monitoring/measurement/verification (MMV), loan risk assessment, and for the persistence of reduced
home energy use over time. However, unification will not be easy. This research project combines
qualitative and quantitative research methods in social science and building science using Florida case
studies to evaluate the opportunities and constraints of asset and operational rating unification and the
steps necessary to get there. Relationships between our project and the collaborative, transparent, and
participatory nature of “open government” initiatives are also being explored.
Budget: $24,000 over two years ($12,000 from 01/01/2011 to 12/31/2011 and $12,000 from 01/01/2012
to 12/31/2012)
Universities: UF
External Collaborators: Nick Taylor (Ph.D. Student, UF School of Natural Resources & Environment),
Jennison Kipp (Assistant In, UF Program for Resource Efficient Communities)
Progress Summary
Summary of Progress since April 15, 2013
Collaboration with both Talgov Utility Billing Services Division and JEA in Jacksonville is underway.
Some preliminary data has been exchanged (e.g., energy conservation and demand side management
participation records) and Hal Knowles has begun to clean and consolidate the data in order to generate a
treatment group from these conservation programs and to generate a control group from stratified random
samples across both utility service territories. As previously reported, we anticipate a few hundred homes
with the highest resolution 15-minute or hourly interval smart meter billing data. However, we also
anticipate a much larger sample of approximately 2,500 to 5,000 homes with daily interval smart meter
billing data from both utilities. After evaluating the R statistical software, Hal Knowles has determined
2

See, http://www.whitehouse.gov/assets/documents/Recovery_Through_Retrofit_Final_Report.pdf
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that MATLAB is a better fit for the project research and analysis needs. Project methodology is being
adjusted as appropriate to work within the MATLAB statistical software. Plans are to analyze these large
data sets of home energy consumption to detect how homes follow weather patterns and respond to
weatherization efforts.
Funds Leveraged/New Partnerships Created

New collaborations
Partner name
Title or short description of the collaboration
Djundi Tjindra
UF/PREC is providing intellectual, data sharing, and
logistical support for a related master’s thesis and Djundi
is providing new insights and visualizations into
residential energy consumption in relation to residential
density and urban development pattern
FAIRWINDS
As seeded by the Osceola Energy Initiative (OEI), an
Credit Union
ARRA funded program, UF/PREC has entered a 10-year
partnership with FAIRWINDS Credit Union to administer
a 7-county, $5 million residential energy efficiency
finance program.
Several Building UF/PREC is currently building partnerships with building
Contractors
professionals to serve as “Participating Independent
Contractors” in the loan program.
Proposal #1
Title
Agency

Reference
Number

PI,
Co- Funding
investigators and requested
collaborators

Funding, if applicable
Not applicable

Tied to revenue from
the delivery of the loan
program

Tied to revenue from
the delivery of the loan
program

Project
Date
time frame submitted
(1 year, 2
years, etc.)

NOT APPLICABLE DURING THIS REPORTING PERIOD
Grants / Contracts Awarded #1
Title
Agency

PI,
Co- Period
of Funding
investigators
Performance awarded
and
collaborators
The BEERE Menu: Pre- US DOE DE-FOAPI:
EcoCity 3 year
$128,420.89
Packaged
Technology Better
0000829
Partners
(UF
Retrofit Options for PACE Buildings
Subcontract
Financing
CFDA
#: Co-PI:
Hal
portion on a
81.086
Knowles, Craig
$669,102
Miller,
Nick
overall
Taylor
proposal)
Collaborators:
Pierce Jones and
Jennison Kipp
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Reference
Number

Hal Knowles, Co-PI and the primary supported person on this FESC project was a University of Florida
Program for Resource Efficient Communities (UF/PREC) point person and contributor to the
development of this new successfully awarded federal grant. UF/PREC will provide the following major
services as a subcontractor for this energy efficiency financing and retrofit program: (1) energy prescreening; (2) retrofit package specification development and standardization; (3) quality control; and (4)
measurement and verification. As summarized on the proposal abstract:
“This project seeks to accelerate commercial property assessed clean energy (PACE) financing by small
commercial building owners. We will simplify pathways to project completion and finance by designing
and offering standardized, pre-packaged technology retrofit options arranged by building type and size,
business type, climate zone and other factors. We will prove the reliability of pre-project estimates of
energy and cost savings through post-project audits, monitoring & verification. This will enable us to
develop critical informational resources for building owners to select from a menu of options for buying
energy-efficiency and renewable energy solutions (the “BEERE Menu”).
Successful projects included in the BEERE Menu will generate a minimum of 20% energy savings and be
capable of accurate estimation. This will facilitate scalability of small commercial energy-efficiency
solutions using PACE financing by streamlining pre- and post-energy audit requirements, and will
simplify underwriting, approval and financing. Finally, the project will facilitate easier aggregation of
PACE projects for pooled financing arrangements. The results will be made available to other PACE
program administrators through a white paper and an industry-targeted webinar.
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UNIVERSITY OF SOUTH FLORIDA
Design, Construction and Operation of CSP Solar Thermal Power Plants in Florida
(Progress Report)
PI: D. Yogi Goswami Co-PIs: Elias Stefanakos, Muhammad M. Rahman, Sunol Aydin, Robert Reedy
Students: Gokmen Demirkaya (Ph.D.); Ricardo Vasquez Padilla (Ph.D.);
Huijuan Chen (Ph.D.); Rachana Vidhi (Ph.D. Chemical Engineering);
Description:
This project targets the development of solar thermal power technology for bulk power and distributed
generation, which will diversify energy resources in Florida and reduce greenhouse emissions by utilizing
renewable sources. The project has three main tasks; the first one is to develop design methodologies and
standards for the proven solar thermal power technologies in combination with bio or fossil fuels based
on Florida conditions and resources. Secondly, the project aims to set up demonstration and test facilities
for these technologies for optimization for Florida conditions, and the final task is to develop and
commercialize innovative technologies based on new thermodynamic cycles.
Budget: $882,000
Universities: USF, UF, UCF
External Colaborators: Sopogy Corporation
Progress Summary
Research Objectives for Current Reporting Period: The main research objective is the development of
a test facility and a pilot demonstration system based on parabolic trough technology.
Progress Made Toward Objectives During Reporting Period
Construction of the
solar field and the
power block for the
demonstration
solar
power plant is almost
complete. The picture
in Fig. 1 shows the
status of construction
of the 50kW e solar
power
system.
Soponova 4.0 (Sopogy
Inc.) parabolic trough
collectors have been
used in the solar field
for providing 430
W/m2
of
thermal
energy after losses.
The solar field was
Figure 1. Solar Field and power block for the 50 kWe power generation system
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designed to work in
conjunction with a

thermal energy storage system using a phase change material (PCM) as the storage material. Because of
cost overruns, the designed thermal energy storage system could not be built in the system, although
provision has been made to add a thermal energy storage system later.
Daily integration (DI) approach was used to obtain the average direct normal solar radiation for the
location of the pilot demonstration solar plant (USF, Tampa, Fl). The direct normal solar radiation
obtained for Tampa is shown in Fig. 2. The annual average for this location is 4.6 kWh/m2-day. These
solar radiation values and the solar shading analysis for solar collector rows were used for the solar field
calculation.
The power block that will convert the thermal energy to electricity is based on Organic Rankine Cycle.
This power block will have a nominal capacity of 50 kW e . A preliminary study on passive cooling
methods for dry cooled condensers for solar thermal plants was conducted and additional research is
being conducted to develop a cost effective dry cooling technology.
The following describes a summary of the background research that was needed to move forward with the
design and construction of the power plant.
Parabolic Trough Concentrators
The performance of parabolic trough based solar power plants over the last 25 years has proven that this
technology is an excellent alternative for the commercial power industry. Compared to conventional
power plants, parabolic trough solar power plants produce significantly lower levels of carbon dioxide,
although additional research is required to bring the cost of concentrator solar plants to a competitive
level. The cost reduction is focused on three areas: thermodynamic efficiency improvements by research
and development, scaling up of the unit size, and mass production of the equipment. The optimum design,
performance simulation and cost analysis of the parabolic trough solar plants are essential for the
successful implementation of this technology. A detailed solar power plant simulation and analysis of its
components is needed for the design of parabolic trough solar systems which is the subject of this
research.
Preliminary analysis was carried out by complex models of the solar field components. These components
were then integrated into the system whose performance is
simulated to emulate real operating conditions. Sensitivity
analysis was conducted to get the optimum conditions and
minimum levelized cost of electricity (LCOE). A simplified
methodology was then developed based on correlations obtained
from the detailed component simulations.
A comprehensive numerical simulation of a parabolic trough
solar power plant was developed, focusing primarily on
obtaining a preliminary optimum design through the simplified
methodology developed in this research. The proposed
methodology is used to obtain optimum parameters and
conditions such as: solar field size, operating conditions,
parasitic losses, initial investment and LCOE. The methodology
is also used to evaluate different scenarios and conditions of
operation.

Page | 44

Figure 2. Direct Normal Radiation for Tampa, FL

The new methodology was implemented for a parabolic trough solar power plant for two cities: Tampa
and Daggett. The results obtained for the proposed methodology were compared to another physical
model (System Advisor Model, SAM) and a good agreement was achieved, thus showing that this
methodology is suitable for any location.
Power Cycles for Solar Thermal Power
Low-grade heat sources below 300ºC, are abundantly available as industrial waste heat, solar thermal
using low cost solar concentrators, and geothermal, to name a few. However, they are under-exploited for
conversion to power because of the low efficiency of conversion. The utilization of low-grade heat is
advantageous for many reasons. Technologies that allow the efficient conversion of low-grade heat into
mechanical or electrical power are very important to develop.
Supercritical Rankine cycles were investigated for the conversion of low-grade heat into power. The
performance of these cycles was studied using ChemCAD linked with customized excel macros written in
Visual Basic and programs written in C++.
The selection of working fluids for a supercritical Rankine cycle is of key importance. A rigorous
investigation into the potential working fluids was carried out, and more than 30 substances were
screened out from all the available fluid candidates. Zeotropic mixtures were proposed to be used in
supercritical Rankine cycles to improve the system efficiency. Supercritical Rankine cycles and organic
Rankine cycles with pure working fluids as well as zeotropic mixtures were optimized for efficient
conversion of low-grade heat into power. The results show that it is theoretically possible to extract and
convert more energy from such heat sources using the cycle developed in this research than the
conventional organic Rankine cycles. A theory on the selection of appropriate working fluids for
different heat source and heat sink profiles was developed to customize and maximize the thermodynamic
cycle performance.
The outcomes of this research will eventually contribute to the utilization of low-grade waste heat more
efficiently.
Combined Power/Cooling Cycle
Binary mixtures exhibit variable boiling temperatures during the boiling process, which leads to a good
thermal match between the heating fluid and working fluid for efficient heat source utilization. This study
presents a theoretical and an experimental analysis of a combined power/cooling cycle, which combines
the Rankine power cycle and the absorption refrigeration cycle to produce power and refrigeration in the
same cycle, while power is the primary goal. This cycle, also known as the Goswami Cycle, can be used
as a bottoming cycle to utilize the waste heat from a conventional power cycle or as an independent cycle
using low to mid-temperature sources such as geothermal and solar energy. A thermodynamic analysis of
power and cooling cogeneration was conducted. The performance of the cycle for a range of boiler
pressures, ammonia concentrations, and isentropic turbine efficiencies were studied to find out the
sensitivities of network, amount of cooling and effective efficiencies. The thermodynamic analysis
covered a broad range of boiler temperatures, from 85 °C to 350 °C. The first law efficiencies of 25-31%
are achievable with the boiler temperatures of 250-350 °C. The cycle can operate at an effective exergy
efficiency of 60-68% with the boiler temperature range of 200-350 °C. An experimental study was
conducted to verify the predicted trends and to test the performance of a scroll type expander. The
experimental results of vapor production were verified by the expected trends to some degree, due to heat
transfer losses in the separator vessel. The scroll expander isentropic efficiency was between 30-50%, the
expander performed better when the vapor was superheated. The small scale of the experimental cycle
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affected the testing conditions and cycle outputs. This cycle can be designed and scaled from a kilowatt to
megawatt systems. Utilization of low temperature sources and heat recovery is definitely an active step in
improving the overall energy conversion efficiency and decreasing the capital cost of energy per unit.
Task 1: Development of simulation and design methodology for parabolic trough and parabolic
dish
The objective of the task one is to develop a simulation and design methodology for the parabolic trough
and parabolic dish based technologies for Florida conditions. Solar radiation, solar collector and thermal
storage topics are the subtasks, and following progresses have been made during the period.
Parabolic trough solar systems are currently one of the most mature and prominent applications of solar
energy for production of electricity. Compared to conventional power plants, parabolic trough solar
power plants produce significantly lower levels of emissions and carbon dioxide. Thermal simulations
and cost analysis of the system are used to evaluate the economic feasibility. Complex models and
components are integrated to emulate real operating conditions, such as: Solar Radiation Model, Solar
Thermal Collector, Thermal Energy
Storage, Solar Field Piping, Power
Block,
Cost
Analysis,
and
Integration of all Systems. This
progress
report
presents
a
preliminary design method to
calculate solar radiation data and
thermal collector efficiency which
are used to determine the size and
the cost of solar field.
An hourly solar radiation model is
necessary to calculate the energy
input that come from the sun, since the
Figure 3. Parabolic trough Power Plant
solar collector performance changes
during the whole day. The inputs for the hourly solar radiation model are the long term average values of
total horizontal and diffuse radiation, which can be obtained by ground or satellite measurements.
Satellite data provide information about solar radiation and meteorological conditions in locations where
ground measurement data are not available. Gueymard
developed a Daily integration approach model to predict the
monthly-average hourly global irradiation by using a large
dataset of 135 stations with diverse geographic locations
(82.58N to 67.68S) and climates. The results showed that the
daily integration model is most accurate than previous hourly
models.
The second part of this report is about the numerical heat
transfer model. The receiver consists of an absorber
surrounded by a glass envelope. The absorber is typically
Figure 4. Comparison of two models
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stainless steel tube with a selective absorber surface. The
glass envelope is an antireflective evacuated glass tube
which protects the absorber from degradation and reduces

heat losses. The Solar receiver uses conventional glass to metal seals and bellows to achieve the necessary
vacuum enclosure and for thermal expansion.
The heat transfer model is based on an energy balance between the heat transfer fluid and
surroundings (atmosphere and sky). A comprehensive radiation model between the absorber and
envelope is included in this study. The results showed that the new model has lower RMSE than
NREL Model (0.985% and 1.382% respectively). The numerical heat transfer model integrated with
solar radiation model can be used for evaluating the performance of solar collectors for any location.

the
the
the
the

Task 2: Development of a test facility and pilot demonstration
The second task targets the development of a test facility and pilot demonstration systems based on
parabolic trough and dish technologies. The experimental combined power and cooling setup will be used
as a preliminary study of the demonstration system that will be developed.
2.1
Performance analysis of a Rankine-Goswami Combined Cycle
Improving the efficiency of thermodynamic cycles plays a fundamental role for the development of solar
power plants. These plants work normally with Rankine cycles which present some disadvantages due to
the thermodynamic behavior of steam at low pressures. These disadvantages can be reduced by
introducing alternatives such as combined cycles which combine the best features of each cycle. In the
present study a combined Rankine-Goswami cycle is proposed and a thermodynamic analysis is
conducted. The Goswami cycle, used as a bottoming cycle, uses ammonia-water mixture as the working
fluid and produces power and refrigeration while power is the primary goal. Figure 5 shows a schematic
of the Rankine-Goswami cycle.

Figure 5

The detailed explanation about the parameters that were used for simulation is given in the paper.
Different cases were also considered for parametric studies which are shown below.
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The thermodynamic properties of water and steam were implemented in Python 2.6 by using the
international-standard IAPWS-IF97 steam tables. For the Goswami cycle, the properties of ammonia
water were obtained from a Gibbs free energy formulation given by Xu and Goswami. In this study the
amount of the electric work obtained from the topping cycle was held constant at 50 MWe while for the
bottoming cycle the turbine work was considered as an output parameter. Figure 6 shows the effect of the
high pressure side on the rectifier temperature and absorber concentration, In this case, the ammonia
concentration range was selected such as the absorber was kept at least under atmospheric pressure.

Figure 6

Figure 7 shows the effect of the condenser pressure on the Goswami bottoming cycle exit quality for
different cases and ammonia mass fraction. Moreover, Figure 8 shows the effect of the variations of the
net -work with the condenser pressure for ammonia mass concentration of 0.3, in all the studied cases.

Figure 7
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Figure 8

The effect of condenser pressure on the effective First Law efficiency is also illustrated in Figure 9 while
the cooling capacity of the Goswami bottoming cycle is presented in Figure 10. The effective exergy
efficiency in the cycle as a function of the condenser pressure and ammonia mass fraction is also
presented in Fig.11.

Figure 9

Figure 10

Figure 11

Task 3. Installation and Operation of 50 kW e Solar Power Plant
Sopogy Inc. Honolulu, Hawaaii is the main contractor for the installation of a 50kW e Solar Power Plant at
USF. Parabolic collectors (Soponova 4.0) were received from Sopogy and were assembled. Power block
for generating electricity from GulfCoast Green Energy was also received and installed. Power block is a
Green Machine Elite 4000 manufactured by Electratherm. This machine will produce about 50kW e
electricity from the thermal energy collected by the solar field that has 199 Soponova 4.0 parabolic
concentrators from Sopogy Inc. Fig. 12 shows a photo of the Electratherm power generator with an aircooled condenser. Installation of the system is almost complete and commissioning of this system is
expected to take place sometime in the first week of Nov. 2013.
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Figure 12. Electratherm power generator with air-cooled condenser.

Task 4: Thermal Energy Storage
We are currently working on the development of low cost thermal energy storage (TES) systems for
Concentrating Solar Power (CSP). The objective is to research and develop a thermal energy storage
system (operating range 3000C – 450 0C) based on encapsulated phase change materials (PCMs). The
system will be able to meet the utility-scale base-load concentrated solar power plant requirements at
much lower system costs compared to the existing TES concepts. This project is developing a TES
system concept that will allow for an increase of the capacity factor of the present CSP technologies to
75% or greater and reduce the cost to less than $15/kWh th as compared to the present cost of about
$40/kWh th .
We have successfully prepared capsules of phase change materials that will allow for the volumetric
expansion during PCM melting and hence impose less stress on the encapsulating material. We have
developed the encapsulation techniques and selected low cost encapsulating materials that will be used to
encapsulate the PCM. Currently we are optimizing the process for encapsulating the PCMs for various
salts and salt eutectics in the temperature range from 300 to 10000C. We are also preparing about 900
capsules for a laboratory test of a PCM based packed bed thermal energy storage system.
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University of South Florida
Solar Photovoltaic Manufacturing Facility to Enable a Significant
Manufacturing Enterprise within the State and Provide Clean Renewable
Energy
(Final Report)
PI: Don L. Morel Co-PI: Chris Ferekides, Lee Stefanakos
Students: K. Jayadevan (MS), S. Bendapudi (MS 5/11), R. Anders (PhD), Y. Wang (PhD), Manikandan
Sampathkumar (MS)
Description: The primary goal of this project is to enable the establishment and success of local solar
photovoltaic manufacturing companies to produce clean energy products for use within the state and
beyond and to generate jobs and the skilled workforce needed for them. Thin film technologies have
shown record efficiencies of 20%, and present tremendous opportunities for new Florida start-up
companies. USF, UCF, and UF are collaborating to develop a pilot line facility for thin film solar
technologies, which will serve as a test bed for making ongoing improvements in productivity and
performance of solar modules, develop advanced manufacturing protocols, and help train a skilled
workforce to ensure the success of new companies.
Budget: $1.6M
Universities: USF, UCF, UF
External Collaborators: Mustang Solar, a Division of Mustang Vacuum Systems
Summary of Final Report
Just before submitting the Fifth Annual Report we were told that our funding had been taken over by
DSR and we were not to spend any further on the project which officially ended June 30th of this year.
Consequently the Fifth Report constitutes the final Report for the project.
Over the past year progress has continued to be made on the two main task areas of the project,
development of the Thin-Film Pilot Line deposition system and development and advancement of
laboratory scale processes for CIGS related materials and devices. As a result of the changing landscape
related to CIGS manufacture the Pilot Line System was modified to focus on the key elements currently
controlling commercialization of the technology. Simulation tools that address cost factors as well as
technology were developed and utilized to guide the redirection of the design. It was determined that
deposition rates of 20 Å/s and above were needed to hit the targeted cost factors for capital equipment
utilization. The design of the deposition machine and the process recipes will allow attainment of these
rates.
The key factor for machine and process design on the technology side is the arrival rate and sequence of
the CIGS constituents. Simulation tools have been developed and utilized that allow determination and
control of these species. The deposition tool set utilizes two pair of metal deposition sources and several
Se sources distributed over the deposition zones. The two-dimensional deposition profile of the
components are individually simulated and then combined to simulate the overall two-dimensional
profile. Imbedded in the simulations is the ability to control the evolution of the metal ratios across the
deposition zone. And, simulation of the Se/metal profiles within a targeted range completes the capture of
the entire deposition process. The insights provided from these simulations have guided the design of the
deposition system. It will be versatile enough to enable access to a large range of deposition space that
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contains the optimum parameters for performance and cost control. The machine components have been
delivered, and it is currently being assembled.
Based upon CIGS laboratory scale experimentation that has been underway two process recipes have
been chosen to implement in the Pilot Machine. The initial configuration of the machine will be directed
toward determining which of these has the most potential for success. On a longer timeframe we have
also been developing CuZnSnSe(CZTS) as a sustainable substitute for CIGS. With increasing production
volume the availability of In may drive up its cost. CZTS uses earth abundant materials and has
demonstrated efficiency in the 10% range. We have been developing the material, and with new insights
gained from use of Raman spectroscopy have made significant progress in improving material quality.
Initial results from devices made with the upgraded material are also promising.
Thin Film Pilot Line
As progress is being made in the manufacture of CIGS solar panels new challenges and opportunities are
emerging for ongoing growth of the technology. Champion large area module efficiencies of 16% are
being reported, and average production efficiencies are catching up. So it is clear that performance
parameters for large scale applications can be met. What remains is to demonstrate that costs are
competitive and have a pathway to remaining so. The key to cost is throughput and materials utilization.
These translate to fast deposition rates and management of In and Ga utilization. From the beginning of
our research endeavors at USF we have always pursued deposition technologies that would be able to
pass commercialization muster while avoiding those that allowed fast pathways to high efficiency, but
had no chance at commercialization. There has been a series of companies that failed by trying to
commercialize the easy high efficiency technologies. With this backdrop we have designed our new
deposition system to accommodate the commercialization drivers. The system will incorporate tools to
evaluate deposition approaches that have not been reported in the literature. Our objective is to
demonstrate that one of these surpasses commercialized technologies in performance and cost.
Cost Simulation

Absorber Deposition Cost $/W

0.4
0.35

1 set,5000
A
1 set,4000
A
1 set,3000
A

Throughout the project we
have developed and used
0.3
simulation tools to guide our
0.25
technology development. Of
particular importance to the
0.2
design of the deposition system
0.15
is the projected capital
cost/Watt for the deposition
0.1
tool. The drivers for this cost
0.05
factor are the capital cost of the
0
equipment, the throughput, the
efficiency and the yield. There
10
15
20
25
30
are also variations for series
Deposition Rate Å/s
and
parallel
target
configurations
that
have
Figure 1. Projected capital equipment cost in $/W for CIGS deposition as a
various cost tradeoffs. An
function of deposition rate
example of results for a few of
these configurations is shown in Fig. 1. This component for the cost of a finished module should be about
20%, which for a selling price of $0.60/W should be around $0.12/W. As can be seen in the figure, this
threshold can be reached for deposition rates of 20 Å/s and higher.
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At this point it is necessary to bring another technical factor into the cost discussion. Deposition rates of
20 Å/s can be attained by both sputtering and thermal evaporation of the source materials. While thermal
evaporation is the technology that has been used to progress efficiencies to the 20% level, it has not
proven to be a successful technique for large area manufacturing. Sputtering is considered the technology
of choice for large area manufacture because of its ability to deposit uniformly and reproducibly over
large areas. Ideally one would like then to just sputter from a CIGS target or maybe a combination of
CuSe, In 2 Se 3 and Ga 2 Se 2 targets. These approaches have not worked largely because of loss of Se, but
even if they did, sputter rates of 20 Å/s and higher are not realistic for “ceramic” targets. Thus sputtering
of metals is what must be pursued, and that is what we, and others, are working at. Depositing Cu, In and
Ga at these rates is not the problem, it is rather how to selenize the metal layers. This is where
innovations are needed to enable the emergence of this technology and what is guiding our efforts and the
design of our deposition tool.

Figure 2. Thickness Profile of a Sputtered Film on the Web.

Deposition Simulation
The process recipes that we will be developing are based upon sputtering of the metal components. We
will pursue a couple of different approaches to Se delivery and determine which is most effective. The
deposition system will be in a roll-to-roll configuration and will be able to handle “plastic” as well as
stainless steel coils. The width of the substrate will be 4”. Champion efficiency cells are made in
deposition systems on small substrates onto which all four components, Cu, In, Ga and Se are delivered to
the substrate simultaneously and carefully controlled. This is not possible in a manufacturing scale system
based upon sputtering. In these systems the components are delivered to a moving substrate by multiple
sputtering sources. Consequently there are time offsets in the arrival of the constituents.
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Figure 3. Cumulative thickness as a function of web
position.

Figure 4. Metal ratio profiles from four sputtering
sources.

Flux Ratios

Given the complex phase space of CIGS and the 7
potential for formation of unfavorable phases it
is important to understand the formation 6
chemistry and to design the deposition tools to
be able to access the region of deposition space 5
that produces high quality, single-phase CIGS.
Throughout the years we have explored and 4
studied many regions of this phase space and
have designed the deposition tool to access 3
regions that we know to be viable. To
effectively use this understanding we have 2
developed deposition simulation tools to guide
design of the deposition tools. Figure 1 shows 1
the instantaneous thickness profile, or
equivalently the flux, of the deposition along 0
the web for a sputter target located at 20”. Fig. 3
0
5
10
15
20
Location(in)
shows the resulting thickness increase as the
Figure 5. Flux ratios for two sputter sources and Se sources.
web moves over the sputtering source. There is
a corresponding profile for a second sputter source adjacent to the first one. It has the same profile, but
offset from the first source. Thus the instantaneous composition at any location on the web can be
determined. Further, the composition can be changed by adjusting the separation distance between the
sources, the sputter gun angle and the deposition rates. Fig. 4 is an example of the emergence of the metal
ratio profile as a function of position for four sputtering sources resulting in targeted ratios of 0.9 for
Cu/(In + Ga) and 0.4 for Ga/(In + Ga).
In addition to controlling the metal fluxes it is important to attain the proper delivery profile for Se. It is
necessary to have an overpressure of Se to achieve full selenization of the films. A simulation result for
one of the two pairs of sputter sources used for the Fig. 4 simulation is shown in Fig. 5. The targeted ratio
of Se/metal is 3 – 5. The red(top) curve in the figure is this ratio and indicates that the desired range is
achieved. The underlying curves are the contributions from the individual sources.
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Figure 6. Pilot-Line Deposition system.

The insights gained from the above analysis were used to guide the development of the Pilot-Line
deposition system shown above which has a total length of 10 feet. This figure is before all of the
operational hardware has been installed. We hope to report next time on installation and operation of the
system and initial results.
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Sustainable Materials

Figure 7. Raman spectrum of CZTS.

Figure 8. CZTS IV curve.

One of the cost issues for CIGS is Indium. In is currently available and cost-effective, but going forward
to large volumes this might not remain true. Consequently we and others have been pursuing alternative
CIGS-related compounds. In particular we have focused our efforts on CuZnSnSe. Efficiencies of 5 –
10% have been reported for CZTS made with different techniques. We have chosen a deposition pathway
that we believe will meet the requirements for large scale manufacture. Our efforts thus far have
concentrated on attaining good materials properties. This material is more complex than CIGS because of
the various locations that the metals can take in the lattice. These properties are also difficult to
characterize by the usual techniques of XRD because of the similarities of the fingerprints for the relevant
phases. We developed an optical technique which we reported previously and which was helpful in
identifying the presence of ZnSe1. Our attempts at making devices were being thwarted by the formation
of ZnSe. Recently we started using Raman spectroscopy to gain further insights to the structural
composition of our material. In Fig. 7 we show a Raman spectrum for a sample made at an annealing
temperature of 300 °C. The main peak at just under 200 cm-1 is that of CZTS with two satellite peaks on
either side. The peak at 265 cm-1 , although identified to be ZnSe, is more likely CuSe. With additional
processing at higher temperatures we find that this peak disappears. It is known that CuSe forms at lower
temperatures and then reacts with the other constituents to form CZST. We are using these insights to
guide further development of our material and believe that the electronic quality is now significantly
better. However, the ultimate proof of material quality is in device performance. We have started making
devices with the upgraded materials process and are seeing encouraging results. An IV curve of a device
showing PV response is shown in Fig. 8. Once we advance the performance of CZTS at the laboratory
level, we can also transfer the process to the Pilot-Line machine for further development.
1

Y. Wang, S. Bendapudi, C. S. Ferekides and D. L. Morel, “Optical Determination of Phase Composition
and Processing Effects on Cu 2 ZnSnSe 4 Film Quality and Device Performance”,
Proceedings of the 38th IEEE PV Specialist Conference, Austin, June, 2012.
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FESC Phase 2 Technology Commercialization Projects
High Efficiency Black Polymer Solar Cells
(Final Report)

PI: Dr. Franky So
External Collaborators: John Reynolds, Georgia Tech
Industry Partner: Sestar Technologies, LLC
Students: Cephas Small and Song Chen
Description: The objective of the proposed project is to synthesize broadly absorbing, black colored
(PBLACK) polymers with especially high charge mobilities and to fabricate the highest performance
polymer solar cells possible. Specifically, we will synthesize polymers with absorption band ranging
from 400 nm to beyond 1 µm with carrier mobilities higher than 10-4 cm2/Vs. Polymer-fullerene (both
PC 60 BM and PC 70 BM along with more recently developed derivatives) blend morphology will be
optimized using different solvent/heat treatments as well as additives to the blends. The final device will
be enhanced using anode and cathode interlayers to enhance carrier extraction to the electrodes. With the
ability to synthesize broadly absorbing polymers, control the donor-acceptor phase morphology and
engineer the device structure, it is expected that the power conversion efficiency of polymer solar cells
can reach 10% at the end of the two-year program.
Summary of Progress
Polymer bulk heterojunction solar cells based on low bandgap polymer:fullerene blends are promising for
next generation low-cost photovoltaics. While these solution-processed solar cells are compatible with
large-scale roll-to-roll processing, active layers used for typical laboratory-scale devices are too thin to
ensure high manufacturing yields. Furthermore, due to the limited light absorption and optical
interference within the thin active layer, the external quantum efﬁciencies (EQEs) of bulk heterojunction
polymer solar cells are severely limited. In order to produce polymer solar cells with high yields, efﬁcient
solar cells with a thick active layer must be demonstrated. In this work, the performance of thick-ﬁlm
solar cells employing the low-bandgap polymer poly(dithienogermole-thienopyrrolodione) (PDTG-TPD)
was demonstrated. Power conversion efﬁciencies over 8.0% were obtained for devices with an active
layer thickness of 200 nm, illustrating the potential of this polymer for large-scale manufacturing.
Although an average EQE > 65% was obtained for devices with active layer thicknesses > 200 nm, the
cell performance could not be maintained due to a reduction in fill factor. The SCL photocurrent regime is
reached for device with active layer over 200nm, leading to limited charge collection efficiency in the
devices due to space-charge accumulation. The onset of space-charge accumulation also coincides with
reductions in FF and hence power conversion efficiency in thick devices. These results indicate that
although high efficiencies can be obtained in solar cells with low-bandgap conjugated donor-acceptor
polymers, the high density of photogenerated charge carriers could severely limit the performance of solar
cells with a thick active layer.
Goals and Objectives
The objective of the proposed project is to synthesize broadly absorbing, black colored (PBLACK)
polymers with especially high charge mobilities and to fabricate the highest performance polymer solar
cells possible. Specifically, we will synthesize polymers with absorption band ranging from 400 nm to
beyond 1 µm with carrier mobilities higher than 10-4 cm2/Vs. Polymer-fullerene (both PC 60 BM and
PC 70 BM along with more recently developed derivatives) blend morphology will be optimized using
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different solvent/heat treatments as well as additives to the blends. The final device will be enhanced
using anode and cathode interlayers to enhance carrier extraction to the electrodes. With the ability to
synthesize broadly absorbing polymers, control the donor-acceptor phase morphology and engineer the
device structure, it is expected that the power conversion efficiency of polymer solar cells can reach 10%
at the end of the two-year program.
Project Activities, Results and Accomplishments
Extensive efforts have been directed at developing polymer bulk heterojunction (BHJ) solar cells because
of their potential for low-cost energy harvesting. The device geometry of typical laboratory-scale polymer
solar cells comprises a bottom indium tin oxide (ITO) anode, an anode interfacial layer, a photoactive
layer and a low-work-function top metal cathode. Because vacuum deposition of low-work-function
metals is required for these top cathode devices, it is not viable to use this device architecture in largescale roll-to-roll (R2R) processing. To avoid the low-work-function metals used in such devices, we
recently report a new method for enhancing charge collection with inverted geometry of polymer BHJ
solar cells using a ZnO–poly(vinyl pyrrolidone) (PVP) composite sol–gel film as the ETL, and
demonstrate inverted polymer solar cells that operate with laboratory-measured PCEs in excess of 8% and
certified efficiencies of 7.4% under AM 1.5G illumination at 100 mW cm-2.
The photo J–V characteristics for inverted PDTG–TPD:PC 71 BM solar cells were measured under AM
1.5G solar illumination at 100 mW cm-2. The photovoltaic (PV) performance results for the inverted cells
with ZnO–PVP nanocomposites are shown in Figure 1. On initial light exposure the inverted solar cells
had a low FF of 25.5% and J sc of 10.9 mA cm-2. With continuous illumination, device performance was
enhanced significantly over time. After 10 min of light soaking, an enhanced FF of 63.7% and J sc of 12.9
mA cm-2 were obtained, resulting in an average PCE of 7.0%. Previously, we reported inverted PDTG–
TPD-based polymer solar cells with a FF of 68% using colloidal ZnO nanoparticlesas the ETL. We
suspected that by using ZnO-PVP composite as the ETL, the ZnO-PVP surface would be compositionally
rich in PVP, creating a contact barrier between the ZnO nanoclusters and PC 71 BM leading to the lower
FF of our present devices.

Figure 1. Effect of light soaking on device performance for inverted solar cells with as-prepared ZnO-PVP
nanocomposite ETL.

To ensure a good contact between the ZnO nanoclusters and PC 71 BM, we performed UV-ozone treatment
on the ZnO–PVP nanocomposite films to remove PVP from the surface. Previous work has shown that
UV-ozone treatment can remove PVP on colloidal nanoparticle film surfaces34. The removal of PVP did
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not alter the size, shape or distribution of the nanoclusters in the films. Based on these findings, we
believed that the UV-ozone treatment would improve electronic coupling between the photo-active layer
and the ZnO nanoclusters. The photo J–V characteristics for the inverted PDTG–TPD:PC 71 BM solar cells
with UV-ozone treated ZnO–PVP nanocomposites are shown in Fig. 2a. All devices were tested under
initial light exposure, and no additional light soaking was applied to the devices. The ZnO–PVP
nanocomposite films were UV-ozone treated for 5, 10, 20 and 30 min, leading to significant
enhancements in the J sc and FF values for the inverted PDTG–TPD:PC 71 BM solar cells compared to cells
with as-prepared nanocomposite films. Table 1 summarizes the device performance for inverted solar
cells with treated ZnO–PVP nanocomposite films. UV-ozone treating the ZnO–PVP nanocomposite films
for 10 min led to an optimal device with enhancements in both J sc and FF compared to the light-soaked
devices without UV-ozone treatment, and resulting in an average PCE of 8.1%. This average PCE of
8.1+0.4% is based on measurements from 102 fabricated solar cells. Our best
device had a J sc of 14.4 mA cm-2, V oc of 0.86 V, FF of 68.8% and PCE of 8.5%. For devices with ZnO–
PVP nanocomposite films that had been UV-ozone treated for less than or more than 10 min, a reduction
in FF was observed. For the shorter treatment, we attribute this reduction in FF to incomplete removal of
the PVP from the surface of the composite film. For the longer treatment, excess oxygen is present on the
ZnO film surface, which reduces the electron extraction efficiency. Based on these findings, we conclude
that removal of extra PVP from the ZnO–PVP nanocomposite film surface by UV-ozone treatment
greatly enhances the charge collection efficiency of these devices.

Figure 2. (a) Photo J-V curves of inverted PDTG-TPD:PC71BM solar cells with UV-ozone treated ZnO-PVP
nanocomposite films as ETLs for various treatment times (5, 10, 20, 30 min) under initial AM 1.5G solar
illumination at 100 mW cm-2. (b) Corresponding EQE for the devices with as-prepared and 10 min UV-ozone
treated ZnO-PVP nanocomposite films

.
To confirm the accuracy of the photo J–V
measurements, the external quantum efficiency (EQE)
spectra for the solar cells with as-prepared and 10 min
UV-ozone treated ZnO–PVP nanocomposite films were
measured; these are compared in Fig. 2b. An enhanced
efficiency is observed throughout the full spectral range
from 350–700 nm for cells with UV-ozone treated ZnO–
PVP nanocomposite films when compared to cells
without UV-ozone treatment. The maximum EQE for
the optimized inverted PDTG–TPD:PC 71 BM solar cell
with UV-ozone treated nanocomposite films was 73.6%.
The J sc value was then calculated by integrating the
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Figure 3. Certified I-V characteristics for an
inverted PDTG-TPD:PC71BM solar cell with
10 min UV-ozone treated ZnO-PVP
nanocomposite ETL.

EQE data with the AM 1.5G spectrum. The calculated J sc value of 14.5 mA cm-2 is in good agreement
with the directly measured J sc value.
Encapsulated devices with UV-ozone treated ZnO–PVP nanocomposite films were then sent to
NEWPORT Corporation for certification. The photo J–V characteristics and the corresponding solar cell
parameters are shown in Figure 3. A PCE of 7.4+0.2% was certified for the devices. Although this
certified efficiency is 9% less than that measured in our laboratory because of a reduction in J sc and FF in
the certified device, we attribute the reduction in PCE in the certified cells to degradation because of a
non-optimized encapsulation process. The devices were retested in our laboratory after certification and
we obtained an efficiency (7.2%) comparable to the certified results.
Based on the demonstration of high efficiency polymer solar cells based on a low bandgap donor-acceptor
copolymer with alternating dithienogermole-thienopyrrolodione (DTG-TPD) repeat units last year, we
further present high efficiency inverted polymer solar cell with thicker active layers that will potentially
facilitate the production yield of roll-to-roll printing process. One key factor for improving the large-scale
R2R processing compatibility of polymer solar cells is the active layer thickness required to ensure high
manufacturing yields in PV modules. Most high efficiency laboratory-scale devices demonstrated have an
active layer with a thickness of about 100 nm which is too thin for R2R processing to ensure a pinholefree film. Obtaining high efficiency devices with active layers thicker than 200 nm is critical for
commercialization. To achieve high efficiency with an active layer thickness larger than 200nm, we
fabricated the device containing a bottom transparent oxide electrode, a ZnO-PVP composite layer with
UV-ozone treatment, a photo-active layer composed of PDTG-TPD and fullerene, a layer of molybdenum
oxide and a top electrode—silver. In addition, the efficiency loss mechanism in the thick devices was
studied in depth by the measurement of field dependent external quantum efficiency spectra and
photoconductivity analysis. The work is done in collaboration with Dr. John Reynolds at Georgia Institute
of Technology.
Figure 4 shows the photocurrent density–voltage (J−V) characteristics and the corresponding external
quantum efficiency (EQE) spectra for inverted PDTG-TPD:PC 71 BM solar cells with 105 nm, 204 nm,
and 258 nm-thick active layers. Figure 4 a shows that the short-circuit current density ( Jsc ) increases
with increasing active layer thickness due to enhanced light absorption, with the highest Jsc of 16.1 mA
cm− 2 obtained for the device with an active layer thickness of 258 nm. The integrated current density
from the EQE spectra, shown in Figure 4 b, is consistent with the measured Jsc with 5% deviation. The
difference in the EQE spectra is due to optical interference effects between the incident light and light
reflected from the Ag back electrode. For devices with thickness L ≥ 200 nm, the interference effects no
longer affect the photocurrent density of the device and the active layer absorbs most of the incident light
below 700 nm, resulting in EQEs above 70% from 400 nm to 700 nm.
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Figure 4 (a) Current density versus voltage characteristics for PDTG-TPD:PC 71 BM solar cells with 105 nm,
204 nm, and 258 nm-thick active layer. (b) Corresponding external quantum efficiency (EQE) spectra for the
devices.

Table 1 summarizes the average solar cell Table 1 Averaged solar cell performance for PDTG-TPD:PC 71
parameters for the PDTG-TPD:PC 71 BM BM devices with various active layer thickness under initial AM
devices with an active layer thickness 1.5G solar illumination.
varying from 90 nm to 409 nm. The
reduction in FF observed for PDTGTPD solar cells with increasing active
layer thickness is the major factor
limiting the device performance. A
power conversion efficiency (PCE) of
7.9% is obtained for the device with a
105 nm thick active layer, which is
consistent with our previous report. The
efficiency remains constant for devices
with L ≤ 204 nm, with an average PCE
of 8.2% being obtained for devices
with an active layer thickness of
204 nm. Above 200 nm, the FF
reduction becomes significant,
dropping from 69% in 105 nm film
to 42% in 409 nm film.
To determine the root cause for the
reduction in FF observed in thickfilm PDTG-TPD:PC 71 BM solar
cells, the EQE spectra for the thinfilm and thick-film devices were
measured under different values of
internal electric field. Figure 5
shows the field-dependent EQE
spectra for devices with 105 nm,
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Figure 5 Field-dependent EQE spectra for PDTG-TPD:PC 71 BM solar cells
with (a) 105 nm, (b) 204 nm, (c) 258 nm and (d) 409 nm-thick active layer.
The EQE spectra were measured at internal electric fi eld values of 20 kV
cm− 1 and 70 kV cm− 1.

204 nm, 258 nm, and 409 nm-thick active layers, respectively. By measuring the EQE as a function of
internal electric field (E), approximated as E = (Voc−V)/L , the effect of series resistance can be
eliminated. For the device with an active layer thickness ≤ 204 nm, increasing the applied fi eld from 20
kV cm− 1 to 70 kV cm–1 leads to a uniform enhancement in EQE across the entire spectral range. The
increased applied field enhances the extraction of photogenerated charges equally across the EQE
spectrum. Interestingly, for devices with L > 204 nm, a stronger field dependent enhancement in EQE is
observed in the spectral range from 500 to 750 nm when the applied field is increased from 20 kV cm− 1
to 70 kV cm− 1. This wavelength range corresponds to the absorption spectrum for a pristine PDTG-TPD
film. For devices with a thick active layer, the build-up of charges in PDTG-TPD:PC 71 BM will hinder
charge collection and contribute to the FF reduction in thick solar cells.
To study the role space-charge accumulation plays in PDTGTPD: PC 71 BM solar cells with a thick active
layer, we employed the SCL photocurrent model to confirm that the electrostatic space-charge limit was
reached in our thick devices. We compared the results for PDTG-TPD:PC 71 BM solar cells with similar
devices based on P3HT:PC 61 BM, since P3HT solar cells provide a model system for studying spacecharge effects. The effective photocurrent J ph , normalized to the saturation photocurrent J sat = qG max L,
was plotted on a double logarithmic scale against the effective voltage across the device, given by V eff
=V 0 –V. Here, V 0 is defined as the voltage where J ph = 0 and is slightly larger than Voc. This “corrected”
photocurrent analysis is a widely used tool for analyzing recombination loss processes in organic solar
cells. Figure 6a shows the results for the PDTG-TPD:PC 71 BM solar cells with 105 nm, 258 nm and 409
nm-thick active layer. For the device with a 105 nm thick active layer, two different voltage regimes can
be observed. For V eff < 0.30 V, J ph steadily increases with voltage due to the competition between
diffusion and drift for photo-generated carrier transport at low field. For V eff > 0.30 V, the photocurrent
saturates with increasing voltage. In this saturation regime, the internal field is strong enough to
efficiently extract photogenerated carriers and the high field is responsible for the dissociation of e-h
pairs. The voltage corresponding to the short circuit condition falls within the saturation regime,
indicating that the high J sc and FF obtained for this device is due to efficient charge collection by the
internal electric field. For the device with a 105 nm active layer, space charge effects were not observed
based on the data shown in Figure 6a. As the active layer thickness for PDTG-TPD cells increased above
200 nm, a square-root effective voltage dependence on J ph is observed. This J ph ∝ V 1/2 corresponds to the
onset of space-charge limited photocurrent in thick PDTG-TPD cells assuming a J ph ∝ G¾ dependence is
also observed. The solid lines in Figure 6a correspond to J ph ∝ V 1/2. For the 409 nm-thick device, the J ph
∝ V ½ regime extends to the short circuit condition, which correlates well with the reduction in Jsc and
FF observed in this device. These results are in contrast with those found in Figure 6b for
P3HT:PC 61 BM.

Figure 6 Effective photocurrent density ( J ph ) normalized by J sat = qG max L as a function of effective voltage (V eff )
under 100 mW cm− 2 illumination for (a) PDTG-TPD:PC 71 BM cells with 105 nm, 258 nm, and 409 nm-thick active layer,
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and (b) P3HT:PC 61 BM cells with 100 nm, 200 nm, and 453 nm-thick active layer. Dashed lines highlight the value of
V eff corresponding the short-circuit condition ( V eff = V 0 ). The solid lines correspond to J ph ∝ V 1/2 fits of the
photocurrent in the SCL regime for PDTG-TPD solar cells.

Figure 7 Light Intensity Dependent Study For Pdtg-Tpd:PC71BM Solar Cells with Thin and Thick Active Layer. Jph −
Veff Curves for the (a) 105 nm-thick and (b) 409 nm-thick devices under various light intensities (from 11.4 to 100 mW
cm− 2 ). (c) Effective photocurrent density ( J ph ), saturation voltage (Vsat ), and (d) fill factor as a function of incident
light intensity for the same devices. The Jph − P0 curves were measured at Veff = 0.4 V.

The dependence of J ph and FF on incident light intensity ( P 0 ) was plotted for the 105 nm and 409 nmthick PDTG-TPD:PC 71 BM solar cells (see Figure 7). Neutral density filters were used to control the
incident light intensity, which was varied from 11.4 to 100 mW cm− 2. The J ph − P 0 data for the thin and
thick PDTG-TPD:PC 71 BM devices, shown in Figure 7c, was extracted from the J ph − V eff curves shown
in Figures 7a and b. For the solar cell with a 105 nm-thick active layer, J ph showed a linear dependence
on light intensity with the slope of the linear fit tothe data equal to 1.09. In contrast, a slope of 0.77 is
observed for the 409 nm-thick PDTG-TPD solar cell. The ∼ 3/4 power dependence of J ph on the
incident light intensity confirms the occurrence of SCL photocurrent in PDTG-TPD:PC 71 BM solar cells
at low bias. The dependence of the saturation voltage (V sat ) on incident light intensity provides further
evidence, in which a slope of 0.50 is extracted from the V sat − P 0 data. To form a more clear physical
picture, the light-intensity dependence of the FF was also analyzed and plotted in Figure 7d. The FF
remained relatively constant with incident light intensity for the 105 nm-thick solar cell, which is
expected since the device is not space-charge limited at P 0 = 100 mW cm − 2 and the thickness is
sufficiently thin to ensure efficient charge extraction. For the 409 nm-thick PDTG-TPD solar cell, a 24%
enhancement in FF was observed as the incident light intensity was decreased from 100 mW cm− 2 to 11.4
mW cm− 2. By lowering P 0 and, consequently, reducing the generation rate of charge carriers in the thick
PDTG-TPD:PC 71 BM active layer, space-charge buildup was reduced. As a result, enhanced charge
carrier collection and FF was observed in the solar cell. Despite this enhancement, the FF of the 409 nmthick device at low light intensity does not reach the value obtained in the 105 nm device. This result
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indicates that the reduced photocurrent observed for thick-film devices could not be completely recovered
despite lowering the incident light intensity. There is still some degree of limited charge collection
occurring in thick-film PDTG-TPD:PC 71 BM solar cells.
To conclude, the loss mechanism in thick-film PDTGTPD:PC 71 BM solar cells have been investigated.
For polymer solar cells with an active layer thickness up to 200 nm, efficiencies in excess of 8.0% were
obtained for devices under AM 1.5G illumination at 100 mW cm − 2 . For L > 200 nm, the SCL
photocurrent regime is reached, leading to limited charge collection efficiency in the devices due to
space-charge accumulation. The onset of space-charge accumulation also coincides with reductions in FF
and hence power conversion efficiency in thick devices. These results indicate that although high
efficiencies can be obtained in solar cells with low-bandgap conjugated donor-acceptor polymers, the
high density of photogenerated charge carriers could severely limit the performance of solar cells with a
thick active layer.
Concluding Remarks
Polymer bulk heterojunction solar cells based on low bandgap polymer:fullerene blends are promising for
next generation low-cost photovoltaics. While these solution-processed solar cells are compatible with
large-scale roll-to-roll processing, active layers used for typical laboratory-scale devices are too thin to
ensure high manufacturing yields. Furthermore, due to the limited light absorption and optical
interference within the thin active layer, the external quantum efﬁciencies (EQEs) of bulk heterojunction
polymer solar cells are severely limited. We demonstrated high performance polymer solar cells with high
yields, efﬁcient solar cells with broadly absorbing polymers. The next step is to extend the absorption
wavelength to the NIR region to increase the light harvesting efficiency.
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Florida Advanced Technological Education Center (FLATE)
Education - Technician Based Workforce
(Progress Report)
PI: Marilyn Barger
Description: FLATE (Florida Advanced Technological Education Center) will partner with FESC to
develop statewide curriculum frameworks for technical A.S./A.A.S. degree programs supporting existing
and new energy business sectors. FLATE will develop and have processed through the FLDOE the
industry-validated student competencies of the frameworks. FLATE will also develop new courses
required for each new program of study. Additionally FLATE will help state and community colleges
implement the new frameworks in their institutions. To support the new curriculum, FLATE will work
closely with the FESC Public Outreach and Industry Partnership programs to provide professional
development opportunities for teachers and faculty to upgrade and update their knowledge base.
Budget: $300,000.
Universities: FLATE/Hillsborough Community College
FLATE External Collaborators: Brevard Community College; Tallahassee Community College;
Daytona State College; Central Florida Community College; Polk State College; Florida State College at
Jacksonville; Valencia Community College; Palm Beach State College; School District Hillsborough
County; Florida Department of Education – Division of Adult and Career Education; West Side Technical
School; USF College of Engineering; Madison Area Technical College ATE project for Alternative
Energy certifications; Milwaukee Area Technical College Energy Conservation and Advanced
Manufacturing Center (ECAM); Florida Energy Workforce Consortium (FEWC); TECO; Progress
Energy; ISTEC (Ibero Science and Technology Education Consortium), Usurbil GLBHI (Spain);
TKNIKA - Innovation Institute for Vocational Training (Spain); Center for Energy workforce Consortium
(CEWD); UF Industrial Assessment Center; CREATE NSF Center for Alternative Energy; EST2 NSF
ATE Grant project; DOE’s Office of Energy Efficiency & Renewable Energy; Gulf Coast State College;
Palm Beach State College; University of South Florida’s College of Engineering; University of Miami;
University of Alabama; Rutgers University; Energy Reduction Solution, SMC Corporation of America,
Energy Conservation Group; Florida Solar Energy Consortium; Tampa Bay Regional Business Plan
Energy Efficiency and Conservation Sub-Committee.
Progress Summary
Since October 1, 2012 FLATE has achieved several milestones. Together with the National Science
Foundation-funded Energy Systems Technology Technicians (EST²) project team, FLATE has developed
a new Industrial Energy Efficiency (IEET) specialization for the Engineering Technology (ET) Degree
and associated College Credit Certificate, in addition to the existing Alternative Energy Specialization.
The IEET program framework has been approved by the FL Department of Education and colleges will
be able to implement it in the 2014-2015 academic year.
FLATE coordinated a second highly successful energy workshop (the last one was held in September
2011 in Gainesville), for high school and college educators, as well as industry partners, hosted by the
Florida Solar Energy Center (FSEC) in Cocoa, FL on January 25, 2013. Forty attendees attended a wide
variety of presentations, went on a tour of the amazing FSEC facilities and participated in a Professional
Development activity focused on solar energy applications.
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FLATE’s Third Annual Summer Energy Camp was a huge success with the highest attendance ever
and feedback from both teachers and students overwhelmingly positive! Thirty 7th and 8th grade students
were treated to four days of exciting, hands-on activities centered on capturing and keeping their interest
in STEM (Science, Technology, Engineering and Math) subjects – specifically renewable energy.
Finally, FLATE regularly updates / presents information about energy curriculum and training issues at
the statewide Florida Engineering Technology Forum that meets twice per year at various colleges across
the state. Many of these schools are looking to add “energy” curriculum and/or programs and are
requesting guidance on what industry is asking for across the state and what and how other colleges are
implementing credit programs. The goal of these activities is to keep colleges working together and
sharing curriculum rather than develop independent programs not properly aligned to statewide
frameworks. The ET Forum most recently met October 4 - 5 in Tampa at Hillsborough Community
College.
Florida Advanced Technological Education Center (FLATE), Dr. Marilyn Barger
The development of the process for the Florida State College System to respond to FESC’s long term
strategy to bring energy related technologies out of the Florida University System is well
underway. FLATE has the college contacts and process in place to respond to any FESC and/or regional
economic development authority request to provide assistance to a designated State College. These
requests can be focused on the technician workforce development need as identified or triggered by
industrial partners, FESC university partners or from expanding energy- related companies’ operations in
the State.
Since October 1, 2012 FLATE has achieved
several milestones. Together with the National
Science Foundation-funded Energy Systems
Technology Technicians (EST²) project team,
FLATE has developed a new Industrial Energy
Efficiency specialization for the Engineering
Technology (ET) Degree and associated College
Credit Certificate, in addition to the existing
Alternative Energy Specialization. Experts from
industry, government and academia have been
involved in this collaborative effort and
instrumental in ensuring that the new
specialization is directly aligned with current
industry needs. It will help students prepare to
become a SEP-Superior Energy Performance
Certified Systems Practitioners and CEM
Certified Energy Managers. In addition, the
program will train workers who will assist a
company in achieving the ISO 50001 standards
related to energy management, as well as ISO
14001:2004 to assure a company’s stakeholders
that measures are being taken to improve their
environmental impact. Credits earned in this
certificate will transfer into the Associate in
Science (A.S.) degree in Engineering
Technology.
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FLATE and FESC coordinated an Advisory Working Group Meeting in Orlando (DACUM), FL on
February 28, to develop a curriculum plan for the Industrial Energy Efficiency Technician (IEET)
Specialization. Sixteen members from academia and industry worked on the following focus statement for
the workshop, “An industrial energy efficiency technician implements energy efficiency strategies in
industrial processes and systems in order to improve an organization's bottom line and reduce
environmental impacts." The meeting summary was circulated to the atteendees and others who were not
able to be there for final input. The finalized document established the courses that would be developed
for the A.S. specialization tract in Engineering Technology and the related College Credit Certificate. The
7 new courses will have to be submitted to the state Common Course Numbering System office to be
given a state number before they are available for colleges to adopt.As a result of the meeting, a
comprehensive list of IEET Resources was compiled and classes were identified as well as their
associated learning outcomes.

All courses are 3
credit hours

•
•
•
•
•
•
•

Fundamentals of Industrial Energy Efficiency
Industrial Systems
Energy Benchmarking and Performance Analysis
Energy Efficiency Instrumentation and Measurement
Industrial Energy Analytics and Troubleshooting
Industrial Controls and System Integration
Industrial Energy Efficiency Capstone

The course creation validated the IEET program framework content that was submitted to the FL
Department of Education for approval this year, and colleges will be able to implement it in the 20142015 academic year. Curriculum content modules are currently being developed to support the newly
defined courses (from the DACUM) – available in Dec 2013.
Engineering Technology Energy-Related Programs as of January 2013
COLLEGE CREDIT CERTIFICATES
Alternative Energy Systems Specialist (CCC)
Career Cluster: Manufacturing CIP #:
0615000003
Program Length: 18 (Primary) or 15
(Secondary)Credits
Industrial Energy Efficiency Specialist (CCC)
Career Cluster: Manufacturing CIP #:
061500000x
Program Length: 21 (Primary) or 24
(Secondary)Credits
A.S. DEGREE SPECIALIZATIONS (60 credit
hours)
A.S. Eng Tech Alternative Energy Technology
A.S. Eng Tech Industrial Energy Efficiency
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COLLEGES OFFERING
Brevard Community College, Tallahassee
Community College, State College of Florida,
Gulf Coast State College

Florida State College at Jacksonville (2013)

COLLEGE OFFERING
Brevard Community College, State College of
Florida, and Gulf Coast State College
Florida State College at Jacksonville (2013)

Frameworks are posted on the FLDOE website:
http://www.fldoe.org/workforce/dwdframe/mfg_cluster_frame12.asp
FLATE and FESC coordinated a second highly successful energy
workshop (the last one was held in September 2011 in Gainesville),
for high school and college educators, as well as industry partners,
hosted by the Florida Solar Energy Center (FSEC) in Cocoa, FL on
January 25, 2013. Forty attendees attended a wide variety of
presentations, went on a tour of the amazing FSEC facilities and
participated in a Professional Development activity focused on solar
energy applications. Feedback received was overwhelmingly positive.
FLATE’s Third Annual Summer Energy Camp was a huge success
with the highest attendance ever and feedback from both teachers and
students overwhelmingly positive! Thirty 7th and 8th grade students
from Beth Shields and Pierce Middle Schools were treated to four days
of exciting, handson
activities
centered on capturing and keeping their interest in
STEM (Science, Technology, Engineering and Math)
subjects – specifically renewable energy. By
participating in the camp, students also learned about
the many diverse and exciting careers available in the
field of clean energy. Camp participants were all part
of Hillsborough County School District’s AVID
(Advancement Via Individual Determination) Excel
Program, consisting of first generation college-bound, English language learners.
On the final day of camp, students raced
hydrogen-fueled cars and were given a
fabulous “Green” tour of Hillsborough
Community College’s SouthShore campus
which is LEED (Leadership in Energy and
Environmental Design) silver-certified by the
USGBC (U.S. Green Building Council), and
boasts an earth-friendly, energy-conscious
functionality incorporating a number of
sustainable features. These include solar
panels, a rainwater recycling process,
maximum use of natural light and a raised-floor HVAC system that provides greater efficiencies for
cooling. Students’ feedback from the final camp survey illustrated strongly how much they learned about
energy while at the same time having fun. Student comments included, ““The experiments we did were a
magnificent experience for an 8th grader,” “We got to be creative and at the same time learn something,”
“The thing I like about energy is we do these awesome projects of energy”. One hundred percent of the
students said that they learned new things about energy and 95% stated that they felt the camp would help
them making future career choices with over half saying that they would consider a career in clean
energy.
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Finally, FLATE regularly updates / presents information
about energy curriculum and training issues at the
statewide Florida Engineering Technology Forum that
meets twice per year at various colleges across the
state. Many of these schools are looking to add “energy”
curriculum and/or programs and are requesting guidance
on what industry is asking for across the state and what
and how other colleges are implementing credit
programs. The goal of these activities is to keep colleges
working together and sharing curriculum rather than
develop independent programs not properly aligned to
statewide frameworks. The ET Forum most recently met
October 4 - 5 in Tampa at Hillsborough Community College.
Activities for the 2012-2013 year are listed below.
• Presented at the Florida Association of Science Teachers Conference in October, 2012 with Mark
Dick (Tallahassee Community College), “Energy Camps that are Energizing”, highlighting the
Teacher Energy Workshops and Energy Summer Camps for students offered over the summer by
all EST 2 partners.
• Attended the Florida Energy Workforce Consortium Meeting in November 2012 and March
2013.
• Presented “Industrial Energy Efficiency Competencies for Associate Degree Programs”,
at the Interstate Renewable Energy Council (IREC) Clean Energy Workshop in Albany, NY,
November, 2012.
• Attended the Manufacturers Association of Florida Summit in December 2012 and surveyed 40
manufacturers about the need for energy efficiency trained technicians. The overwhelming
majority of manufacturing members who completed the survey strongly supported the new IEET
CCC since manufacturers need solutions to their high cost associated with energy consumption.
A focus group meeting was held in Orlando, in February 2013 with industry, university faculty,
tech center faculty and state college personnel/faculty. The focus group meeting was a scaled
down, Designing a Curriculum (DACUM) that produced potential courses and course content for
the proposed IEET program. The course creation validated the IEET program framework content
that was submitted to the FL Department of Education for approval this year, and colleges will be
able to implement it in the 2014-2015 academic year. Curriculum content modules are currently
being developed to support the newly defined courses (from the DACUM) – available in Dec
2013
• Coordinated a second Community College Energy workshop for 40 attendees at the Florida Solar
Energy Center (FSEC) in Cocoa, January 25, 2013.
• Was instrumental in the selection of Hillsborough Community College as a winner of the
(Sustainability Education and Economic Development) Green Genome Award which recognizes
exemplary community colleges nationwide that have taken a strategic leadership role in
sustainability and green economic and workforce development.
• Attended and was part of an Energy Efficiency and Conservation Panel at 2013 Beyond
Sustainability 37th Annual Conference at Hillsborough Community College, Plant Ybor City in
February.
• Participated in, “An Energy Literate Citizenry from K-to-Gray: A Webcast on the Department of
Energy’s Energy Literacy Initiative”, in March.
• FLATE hosted the Engineering Technology (ET) Forum in St. Petersburg in April, and in Tampa
in October. (Energy Efficiency Specialization was presented).
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•

A third summer energy program for under-represented middle school students, was held July 8-11
at HCC’s SouthShore Campus in Ruskin, FL in conjunction with the EST2 grant partners (BCC,
TCC and FSCJ). We had the best attendance to date and teachers have requested that we add a
high school camp next year.

Funds leveraged/new partnerships created: FLATE has leveraged its NSF and FESC resources to help
Brevard Community College to apply for and be awarded a very competitive NSF grant, $ 500,000,
implement two energy related specialization within the A.S. Engineering Technology Degree. In
addition, FLATE was able to secure a $ 100,000 award from NSF to develop a faculty/student
interchange that will allow Florida to benefit from the well advanced energy related technology
educations practices at technology colleges in Spain.
FLATE External Collaborators: Brevard Community College; Tallahassee Community College; Daytona
State College; Central Florida Community College; Polk State College; Florida State College at
Jacksonville; Valencia Community College; Palm Beach State College; School District Hillsborough
County; Florida Department of Education – Division of Adult and Career Education; West Side Technical
School; USF College of Engineering; Madison Area Technical College ATE project for Alternative
Energy certifications; Milwaukee Area Technical College Energy Conservation and Advanced
Manufacturing Center (ECAM); Florida Energy Workforce Consortium (FEWC); TECO; Progress
Energy; ISTEC (Ibero Science and Technology Education Consortium), Usurbil GLBHI (Spain);
TKNIKA - Innovation Institute for Vocational Training (Spain); Center for Energy workforce Consortium
(CEWD); UF Industrial Assessment Center; CREATE NSF Center for Alternative Energy; EST2 NSF
ATE Grant project; DOE’s Office of Energy Efficiency & Renewable Energy; Gulf Coast State College;
Palm Beach State College; University of South Florida’s College of Engineering; University of Miami;
University of Alabama; Rutgers University; Energy Reduction Solution, SMC Corporation of America,
Energy Conservation Group; Florida Solar Energy Consortium; Tampa Bay Regional Business Plan
Energy Efficiency and Conservation Sub-Committee.
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