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Ramping Up Rooftop, Reliably  

As the rooftop solar market continues to grow, serious concerns are surfacing regarding 
system quality and safety. In this article, I’ll address some specific areas of concern including 
system lifetime, efficiency, safety and cost implications. We will also cover some best 
practices to mitigate risk, while optimising system performance and payback for rooftop 
systems.  

A growing trend  

According to industry estimates, around 35-40% of global solar installations are currently on 
rooftops, and rooftop installations will continue to grow at a faster pace than ground 
mounted installations, reaching close to 50% of annual installations over the next five years.  

Growing concerns  

A recent survey was conducted by Solar Power Portal, PV Tech and DuPont Photovoltaic 
Solutions, where 70 engineering, procurement and construction (EPC) firms, project 
developers and installers in the UK revealed some important insights about the challenges 
that most concern them. Participants indicated they were involved in several different 
market segments, including 40% percent residential and 58% percent commercial. Here are 
some of the key findings:  

Approximately half of the UK respondents reported they have experienced quality issues on 
their solar installations.  

When asked, what are the areas of improvement for solar panels which are relevant to your 
rooftop installations? 
• 93% of participants stated performance  

related to lifetime 
• 87% of participants stated performance  
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related to efficiency  

When asked, how important are the  

following benefits in your solar panel purchasing decision-making? 
• 95%, reliability and durability of the panels  

conducted in 2010 by PV ResQ, a research team in Japan, demonstrated that 47% of all 
bypass diodes would not function properly under such circumstances. With current pushed 
through a shaded cell, the resulting hot spot can exceed 100oC, a temperature that can 
affect the integrity of the protective backsheet and its adhesion to the encapsulant, 
especially if the materials selected are thermally sensitive.  

Degradation of the backsheet is particularly critical on rooftop installations because a cracked 
or delaminated backsheet could expose conductors inside the solar panels, operating up to 
1000 volts to the environment. This represents a serious safety hazard given the proximity 
of the solar panels to the rooftop and the building itself, with risks of current leakage and 
even electrical arc formation. The backsheet is a composite film, designed to provide robust 
electrical protection over the expected lifetime of the panel. Therefore, electrical insulation 
materials, specifically backsheets, need to be selected based on their resistance to higher 
operating temperatures, thermal cycling and resistance to hot spots, particularly prevalent in 
rooftop applications.  

Polyvinyl fluoride (PVF) film-based back- sheets are proven to be very robust under thermal 
stress. Specifically, TPT backsheets, made using two layers of PVF film on either side of a 
core polyester layer, offer a very stable inner layer interface with the highest softening point 
temperature in the industry (170oC or 338oF), which provides a robust and consistent 
adhesion to the encapsulant layer, even at high temperatures.  

It is important to note that not all backsheet materials have been proven to protect panels 
over 25 years, especially in harsh conditions. Field studies have shown that unproven and 
inferior backsheet materials can break  

81%, reliable power output over lifetime  

81% warranties  

Many of the concerns listed can be addressed with the selection of solar panel materials that 
can play a key role in helping systems safely and reliably produce their optimal power output 
over their 25 year expected lifetimes. System owners need to select and specify materials 
carefully to mitigate risk of performance and safety issues. And while this is important for all 
systems, it is especially critical given the unique challenges inherent with rooftop systems.  

System longevity  

Operating temperatures on building-integrated rooftop installations can be up to 25oC (77oF) 
higher than ground-mounted systems, primarily because the solar panels are fixed closer to 
the rooftop surface, with a limited air gap and hence, limited ventilation.  

Solar panels are also subjected to thou- sands of thermal cycles and thermal stresses over 
their 25-year expected lifetimes that have a higher amplitude compared to ground-mounted 
solar installations. This can create fatigue and accelerate the deteriora- tion of critical 
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materials such as backsheets, which protect and electrically insulate solar panels. 
Deterioration of the backsheet can lead to performance and safety issues.  

There is also a higher risk of partial shading on rooftops due to the presence of physical 
obstacles such as antennae, chimneys or the proximity of trees that can induce hot spots. A 
solar cell subjected to shading becomes resistive and will generate heat if current continues 
to be pushed through. While this situation should not occur with correctly- functioning 
bypass diodes, a field study conducted in 2010 by PV ResQ, a research team in Japan, 
demonstrated that 47% of all bypass diodes would not function prop- erly under such 
circumstances. With current pushed through a shaded cell, the resulting hot spot can exceed 
100oC, a temperature that can affect the integrity of the protective backsheet and its 
adhesion to the encapsulant, especially if the materials selected are thermally sensitive.  

Degradation of the backsheet is particularly critical on rooftop installations because a cracked 
or delaminated backsheet could expose conductors inside the solar panels, operating up to 
1000 volts to the environ- ment. This represents a serious safety hazard given the proximity 
of the solar panels to the rooftop and the building itself, with risks of current leakage and 
even electrical arc formation. The backsheet is a composite film, designed to provide robust 
electrical protection over the expected lifetime of the panel. Therefore, electrical insulation 
materials, specifically backsheets, need to be selected based on their resistance to higher 
operating temperatures, thermal cycling and resistance to hot spots, particularly prevalent in 
rooftop applications.  

Polyvinyl fluoride (PVF) film-based back- sheets are proven to be very robust under thermal 
stress. Specifically, TPT backsheets, made using two layers of PVF film on either side of a 
core polyester layer, offer a very stable inner layer interface with the highest softening point 
temperature in the industry (170oC or 338oF), which provides a robust and consistent 
adhesion to the encapsulant layer, even at high temperatures.  

It is important to note that not all backsheet materials have been proven to protect panels 
over 25 years, especially in harsh conditions. Field studies have shown that unproven and 
inferior backsheet materials can break  

down within a few years. Common issues observed in the field include micro cracking, deep 
cracks, front and rear side yellowing and delamination that can lead to premature power 
degradation, system failures and electrical safety issues.  

Most rooftop solar systems are relatively small and do not normally involve formal operations 
and maintenance procedures. Also, it is not always easy to conduct proper rooftop 
inspections, in particular on the back of the panels, owing to the proximity of the panels to 
the actual roof. But just because a problem can’t be observed does not mean there is not 
one there. Specifying proven materials for rooftop installations is one of the best ways to 
help ensure the safe and reliable long life of solar panels in rooftop applications.  

Efficiency matters  

On rooftops, where space is typically limited, it’s important to get the most power possible 
from each panel. The key to maximising power output is in optimising the efficiency with 
which the solar cells convert sunlight into electrical energy. This can be determined by the 
type of solar cell and the type of metallisation paste materials that are utilised.  

To help optimise efficiency, some leading solar cell and panel manufacturers are developing 
panels made using new high-efficiency, multi-crystalline passivated emitter rear cell (PERC) 
solar cell designs, enabled by specialised metallisation pastes or paste systems. Using PERC 
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technology, one manufacturer recently achieved a 19.6% total efficiency in the production of 
60-cell panels featuring a record-setting 286 watts of power.  

Efficiency also has an important impact on system cost and can help reduce the balance of 
system (BoS) cost by making better utilisation of the mounting, cabling and installation costs 
per panel installed. Continued advances in new solar cell architectures such as PERC and n-
type technologies and new high- efficiency paste materials have resulted in solar systems 
requiring about half the number of panels to produce the same power output as they did 
years ago. As a result, for each panel installed, the relative cost of less racking, mounting, 
weight to transport, and labour involved in installation has been reduced by a factor of two. 
Innovations in paste technology also have resulted in up to 50% less material needed for 
each solar cell which can help reduce costs even further, without sacrificing power output.  

Cost implications  

Incentive programs and support mechanisms  

for solar energy are gradually phasing out across the globe. To sustain growth, the solar 
industry needs to compete on a cost basis with other sources of electricity, including fossil 
fuels. As the cost of a solar panel captures approximately 50% of the total system cost, it is 
important to reduce its cost on a Watt peak (Wp) basis. But while we find ways to reduce the 
cost of panels, it is equally important to ensure that these cuts do not adversely impact the 
reliability, durability and operational lifetime of solar systems.  

Cost-per-watt (or £/Watt) is often used to express the cost of a solar energy system. 
However, cost-per-watt only describes the purchase price for the initial power capacity for a 
solar panel, it does not express the overall cost of system ownership. Many experts advocate 
the use of Levelised Cost of Electricity (LCOE), measured in cost-per-kWh (or £/kWh), as a 
much better performance metric. LCOE takes into account the total system cost divided by 
the cumulative power output of the system over its actual lifetime.  

The industry’s use of £/Watt creates a short-term focus that overlooks system quality and 
field failures that can seriously degrade investor returns. LCOE by contrast provides a more 
accurate measure of costs and cash flows that better reflects true system performance and 
therefore true investment returns. Evaluating systems based on LCOE enables the best 
cost/performance decisions.  

Since the economics of solar are driven by how much power is produced by a system over its 
lifetime, materials are critical. They impact LCOE in three ways: 
1. More durable and reliable protective materials such as TPT backsheets help increase 
system lifetimes 
2. Advanced materials such as specialized metallisation pastes have achieved a 4x reduction 
in metal laydown, saving costs, while solar panel power has increased by 25%  

3. Greater efficiency also reduces the number of panels required to achieve the needed 
power output for a system. Using fewer panels reduces related BoS costs.  

Cutting costs by cutting corners on materi- als, component design, and/or manufacturing 
practices may lower the £/Watt of a system, but can result in significantly higher LCOE based 
on decreased lifetime, faster power degradation or electrical safety issues.  

Warranties  
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Typically, warranties are provided for peace of mind. However, in the climate of consolidation 
that the solar industry has, and continues to  

experience, warranties are not always as reli- able as they should be. Within a span of 25 
years, companies can become insolvent, and panel designs can change to such an extent 
that matching the size and voltage is no long- er possible after an extended period of time.  

When the panel manufacturer or installer is no longer in business, the consequences can be 
very serious and very expensive for the system owner. Take this example: eight pan- els 
with shattered glass were found during an inspection of a 37kWp installation in Delaware. 
The system owner found itself in an increasingly common predicament when it was 
discovered that both the panel and inverter manufacturer were insolvent and the installer 
had been purchased by another company. Unfortunately, this situation left no recourse - the 
responsibility to safely mitigate the prob- lem was left to the system owner. Ultimately, the 
smallest subarray containing 14 panels was dismantled for use as replacement panels.  

The company estimated the issue translated to a lost value of $35,000USD, due to a 
combination of less energy produced and increased operation and maintenance costs for this 
sized system. Clearly, costs for larger system failures can run significantly higher.  

Best practices to reduce risk  

Rooftop is a key area of focus, due to its unique characteristics and continued strong growth 
projections. Additional research in all regions is ongoing and DuPont will be sharing its 
learnings, insights and best practices for improving system safety and performance at the 
upcoming Solar Energy UK exhibition and conference in Birmingham.  

Insisting on transparency to understand what materials are used for rooftop solar sys- tems, 
specifying those materials with a track record of proven reliability over time and verifying 
that the specified materials are in fact used in all panels in the system are three key steps to 
effectively mitigate risk of panel failures long term. Solar manufacturing and installation best 
practices are also critical to minimise risk of system failure on rooftop solar systems.  

Decisions that trade-off quality for cost may save projects a few cents per Watt, but they can 
put system performance and safety at risk. For these reasons it is increasingly important to 
be aware of (or even influence/specify) the materials used particularly in rooftop solar 
installations.  

  

 Nations Approve Landmark Climate Accord in Paris 
 
With the sudden bang of a gavel Saturday night, representatives of 195 nations reached a 
landmark accord that will, for the first time, commit nearly every country to lowering planet-
warming greenhouse gas emissions to help stave off the most drastic effects of climate 
change. 
The deal, which was met with an eruption of cheers and ovations from thousands of 
delegates gathered from around the world, represents a historic breakthrough on an issue 
that has foiled decades of international efforts to address climate change. 
Traditionally, such pacts have required developed economies like the United States to take 
action to lower greenhouse gas emissions, but they have exempted developing countries like 
China and India from such obligations. 
 
The accord, which United Nations diplomats have been working toward for nine years, 
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changes that dynamic by requiring action in some form from every country, rich or poor. 
 
“This is truly a historic moment,” the United Nations secretary general, Ban Ki-moon, said in 
an interview. “For the first time, we have a truly universal agreement on climate change, one 
of the most crucial problems on earth.” 
 

President Obama, who regards tackling climate change as a central element of his legacy, 
spoke of the deal in a televised address from the White House. “This agreement sends a 
powerful signal that the world is fully committed to a low-carbon future,” he said. “We’ve 
shown that the world has both the will and the ability to take on this challenge.” 
 
Scientists and leaders said the talks here represented the world’s last, best hope of striking a 
deal that would begin to avert the most devastating effects of a warming planet. 
 
Mr. Ban said there was “no Plan B” if the deal fell apart. The Eiffel Tower was illuminated 
with that phrase Friday night. 
 
The new deal will not, on its own, solve global warming. At best, scientists who have 
analyzed it say, it will cut global greenhouse gas emissions by about half enough as is 
necessary to stave off an increase in atmospheric temperatures of 2 degrees Celsius or 3.6 
degrees Fahrenheit. That is the point at which, scientific studies have concluded, the world 
will be locked into a future of devastating consequences, including rising sea levels, severe 
droughts and flooding, widespread food and water shortages and more destructive storms. 
 
But the Paris deal could represent the moment at which, because of a shift in global 
economic policy, the inexorable rise in planet-warming carbon emissions that started during 
the Industrial Revolution began to level out and eventually decline. 
 
At the same time, the deal could be viewed as a signal to global financial and energy 
markets, triggering a fundamental shift away from investment in coal, oil and gas as primary 
energy sources toward zero-carbon energy sources like wind, solar and nuclear power. 

President Obama, who regards tackling climate change as a central element of his legacy, 
spoke of the deal in a televised address from the White House. “This agreement sends a 
powerful signal that the world is fully committed to a low-carbon future,” he said. “We’ve 
shown that the world has both the will and the ability to take on this challenge.” 
 
Scientists and leaders said the talks here represented the world’s last, best hope of striking a 
deal that would begin to avert the most devastating effects of a warming planet. 
 
Mr. Ban said there was “no Plan B” if the deal fell apart. The Eiffel Tower was illuminated 
with that phrase Friday night. 
 
The new deal will not, on its own, solve global warming. At best, scientists who have 
analyzed it say, it will cut global greenhouse gas emissions by about half enough as is 
necessary to stave off an increase in atmospheric temperatures of 2 degrees Celsius or 3.6 
degrees Fahrenheit. That is the point at which, scientific studies have concluded, the world 
will be locked into a future of devastating consequences, including rising sea levels, severe 
droughts and flooding, widespread food and water shortages and more destructive storms. 
 
But the Paris deal could represent the moment at which, because of a shift in global 
economic policy, the inexorable rise in planet-warming carbon emissions that started during 
the Industrial Revolution began to level out and eventually decline. 
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At the same time, the deal could be viewed as a signal to global financial and energy 
markets, triggering a fundamental shift away from investment in coal, oil and gas as primary 
energy sources toward zero-carbon energy sources like wind, solar and nuclear power. 

Secretary of State John Kerry, who has spent the past year negotiating behind the scenes 
with his Chinese and Indian counterparts in order to help broker the deal, said, “The world 
has come together around an agreement that will empower us to chart a new path for our 
planet.” 
 
Xie Zhenhua, the senior Chinese climate change negotiator, said, “The agreement is not 
perfect, and there are some areas in need of improvement.” But he added, “This does not 
prevent us from marching forward with this historic step.” Mr. Xie called the deal “fair and 
just, comprehensive and balanced, highly ambitious, enduring and effective.” 
 
Negotiators from many countries have said that a crucial moment in the path to the Paris 
accord came last year in the United States, when Mr. Obama enacted the nation’s first 
climate change policy — a set of stringent new Environmental Protection Agency regulations 
designed to slash greenhouse gas pollution from the nation’s coal-fired power plants. 
Meanwhile, in China, the growing internal criticism over air pollution from coal-fired power 
plants led President Xi Jinping to pursue domestic policies to cut coal use. 
 
In November 2014 in Beijing, Mr. Obama and Mr. Xi announced that they would jointly 
pursue plans to cut domestic greenhouse gas emissions. That breakthrough announcement 
was seen as paving the way to the Paris deal, in which nearly all the world’s nations have 
jointly announced similar plans. 
 
The final language did not fully satisfy everyone. Representatives of some developing nations 
expressed consternation. Poorer countries had pushed for a legally binding provision 
requiring that rich countries appropriate a minimum of at least $100 billion a year to help 
them mitigate and adapt to the ravages of climate change. In the final deal, that $100 billion 
figure appears only in a preamble, not in the legally binding portion of the agreement. 
 
“We’ve always said that it was important that the $100 billion was anchored in the 
agreement,” said Tosi Mpanu-Mpanu, a negotiator for the Democratic Republic of Congo and 
the incoming leader of a coalition known as the Least Developed Countries coalition. In the 
end, though, they let it go. 
	

The Falling Costs of Renewable Energy: No More Excuses 
Historically, cost was cited as one of the primary barriers to switching from fossil-based 
energy sources like oil, coal and gas to renewable energy sources like solar, wind and 
geothermal. 
 
But the narrative has now changed. Plummeting costs for renewable energy technologies are 
making a global energy transition not only possible, but actually less expensive than the 
alternative. 
 
We already know the world’s renewable energy resources are abundant, eternal and have 
the potential to fully meet global energy needs while reducing emissions and mitigating 
climate change. What many do not yet realize however, is that renewable energy 
technologies are increasingly beating both fossil fuels and nuclear energy on costs. While 
some renewable energy sources — hydropower, geothermal and some forms of modern 
biomass — have been broadly competitive with fossil fuels and nuclear energy for some 
time, solar photovoltaics (PV) and onshore wind energy have also now emerged as cost-
competitive options. 
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In Australia, a country with the world’s fourth largest coal reserves, producing onshore wind 
energy was 14 percent cheaper than new coal and 18 per cent cheaper than new gas in 
2013. In Egypt, a recent tender for onshore wind generated electricity resulted in bids as low 
as USD 4 cents per kilowatt hour, compared to USD 7-19 cents for fossil power plants, 
including externalities. 
 
Solar module prices have dropped 75 percent since 2009, and the more we build the less 
expensive it gets. With every doubling of cumulative installed capacity, prices fall by some 
20 per cent due to economies of scale and technology improvements. For example, a 
German PV rooftop system cost roughly €14,000/kW in 1990. At the end of last year the 
price was less than one tenth that amount at €1,300/kW. 
As the cost of renewables continue to fall, the cost of producing power with nuclear and fossil 
fuels is on the rise. 
 
While the average global cost of onshore wind and solar PV fell 2.4 percent and 5.4 percent 
respectively in the past six months, the cost of producing electricity in a new gas or coal-
fired power plant increased in all regions of the world. 
 
According to Bloomberg New Energy Finance, nuclear power costs, on average, more than 
three times as much to produce as wind, solar PV and small hydro in the Americas. In 
Europe, the Middle East and Africa (EMEA), energy from a new coal fired plant is 15 percent 
more expensive and energy from a new gas-fired power plant is 30 percent more expensive 
than onshore wind. And the list goes on. 
 
The cost argument is not lost on the private sector. More and more companies are opting for 
renewables, including some of the biggest in the world such as Apple, IKEA, Amazon, Wal-
Mart, and Lego. They do so on the basis that it is that it is an economically prudent thing to 
do. 
 
General Motors, for example, says its clean energy programme has saved the company more 
than USD 80 million. 
 
We have reached the crucial tipping point where the renewable energy option not only 
makes sense environmentally and socially, but also economically. This is causing a dramatic 
shift towards renewable energy worldwide, with renewable power capacity accounting for 
more than half of capacity additions in the global power sector since 2011. 
 
But renewable energy deployment must be accelerated, and quickly if we are to limit global 
temperature rise to 2°C. Governments must address the most severe disincentives and 
energy market distortions, by improving policies to level the playing field between fossil fuels 
and nuclear power on the one hand, and renewable energy on the other. The world currently 
subsidizes fossil fuels to the tune of more than US$500 billion a year, dwarfing support for 
renewable energy by a factor of five. 
 
World leaders will arrive in Paris on November 30 for the final round of climate negotiations 
before adopting what is expected to be an historic climate agreement. They will do so 
emboldened by the knowledge that the massive deployment of renewable energy 
technologies is a solution whose time has come. 
Renewable energy is now not just the most effective means, but also the most affordable 
means of addressing the climate crisis. Cost can no longer be used as an excuse to delay 
action.	
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Morocco Will Soon Become the World's Solar Energy 
Superpower 

Next month, Morocco will be taking the first step toward becoming the world’s solar energy 
superpower. That’s when the first phase of a planned renewable energy plant will go online 
under the Saharan sun outside the city of Ouarzazate. 

“We are very proud of this project,” Morocco’s environment minister, Hakima El Haite, told 
The Guardian. “I think it is the most important solar plant in the world.” 

 
The planned solar energy mega-
complex, which will eventually include 
hydro and wind plants, will cover 
roughly the same area as the 
country’s capital, Rabat, and provide 
half of Morocco’s electricity by 2020. 
The solar plant alone is expected to 
produce enough electricity to power 1 
million homes. 
 
The first phase of the project, called 
Noor 1, involves the installation of 
500,000 solar mirrors along 800 rows 
that follow the sun as it moves across 
the sky. Unlike rooftops across the 

world that use photovoltaic panels, Noor 1 uses mirror technology, or concentrated solar 
power, which is more expensive but allows the system to continue producing energy after 
the sun goes down. 
 
The mirror panels focus heat on steel pipes filled with a special synthetic thermal oil solution 
that gets pumped to a heat tank lined with molten salts, which can store the heat for three 
hours. The heated solution is then mixed with water to create steam that powers the 
generators that produce electricity. Eventually, when the Noor 2 and 3 plants are built, heat 
energy will be stored for as long as eight hours, which could provide solar energy to the 
region around the clock. 
 
Eventually, the Moroccan Agency for Solar Energy would like to export its renewable power 
to countries in the Middle East and Europe. 
 
“We believe that it’s possible to export energy to Europe but first we would have to build the 
interconnectors which don’t yet exist,” said Maha El Kadiri, a spokeswoman for the agency. 
“Specifically, we would have to build interconnections, which would not go through the 
existing one in Spain, and then start exporting.” 
 
And that’s not far-fetched. Earlier this year, the European Union laid the groundwork for 
establishing cross-border infrastructures between France, Portugal, and Spain for delivering 
“affordable and sustainable” energy by calling on EU nations to make 10 percent of their 
power exportable by 2020. 
 
“We are already involved in high-tension transportation lines to cover the full south of 
Morocco and Mauritania as a first step,” said Ahmed Baroudi, manager of Société 
d’Investissements Energétiques, the national renewable energy investment firm. 
Another reason the Moroccan government is so committed to the $9 billion project, which is 
mainly being funded by international institutions such as the World Bank and the European 
Investment Bank, is to gain energy independence. 
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“We are not an oil producer. We import 94% of our energy as fossil fuels from abroad and 
that has big consequences for our state budget,” El Haite told the Guardian. “We also used to 
subsidize fossil fuels which have a heavy cost, so when we heard about the potential of solar 
energy, we thought, why not?” 
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NSF Makes Florida Universities National Hub for Hurricane 
Mitigation Research  
 
The National Science Foundation 
today announced grants to Florida 
International University and 
University of Florida totaling nearly $8 
million that will position the state to 
become a national hub for research into 
making homes and businesses safer in 
hurricanes and tornadoes.  
 
FIU’s Wall of Wind and UF’s Powell 
Family Structures and Materials 
Laboratory are now among seven labs in 
the nation with the designation of 
“Experimental Facilities” under the Natural Hazards Engineering Research Infrastructure 
(NHERI) program, and the only two dedicated to studying extreme wind events. The facilities 
will attract NSF-funded researchers from throughout the nation who are working on wind 
engineering projects and are part of a network of scientists who study different aspects of 
natural hazards. 
 
“These awards highlight the groundbreaking work supported by Florida’s public universities 
and underscore the value of multi-disciplinary collaboration and investment in research that 
leads to economic development in our state and across the nation,” said Chancellor for the 
Florida State University System Marshall Criser III. 
FIU’s Wall of Wind is the nation’s only full-scale simulator capable of producing Category 5 
hurricane (157+ mph) winds. The 12-fan 8,400 horsepower system was inaugurated in 
2012, on the 20th anniversary of Hurricane Andrew’s devastating blow to South Florida. The 
Wall of Wind was developed with public and private funding over nearly 10 years, and 
capped by a $7.5 million State of Florida Center of Excellence award in 2008. Since then, the 
Center of Excellence has secured projects and awards totaling more than $9 million. 
 
A team from FIU’s Extreme Events Institute (EEI) and International Hurricane Research 
Center (IHRC), led by principal investigator and associate professor of civil and 
environmental engineering Arindam Gan Chowdhury, was awarded a five-year NHERI grant 
for nearly $4.1 million. 
 
“At FIU we are committed to solving problems for our community, our state and the nation,” 
said FIU President Mark B. Rosenberg. “This NSF designation tells us we are on the right 
track and inspires us to push ahead with research-driven innovation to foster economic 
development and job creation.” 
 
UF will receive $3.6 million to give top experts across the country access to a one-of-a-kind 
wind tunnel that tunes its wind field to test bridge and building models in terrains ranging 
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from marine to terrestrial conditions. Civil, mechanical and electrical engineering students 
designed and built its ‘Terraformer’ system, which changes terrains on the fly. Researchers 
will also use dynamic pressure loading actuators—machines that ‘replay’ realistic wind loads 
to test buildings. The largest can replicate extreme wind loads from an EF5 tornado, the 
strongest wind event on the planet. The $4 million system was primarily funded by Henry 
Upjohn II through Michigan-based Special-Lite, Inc. 
 
Forrest Masters and his colleagues in the Engineering School of Sustainable Infrastructure & 
Environment will use the grant to tackle an ambitious science plan that spans from 
promoting the use of robotics in construction to advancing computational methods to reduce 
the reliance on physical testing to understand how building products and systems respond to 
high wind loads. 
 
With the grant, UF also will support military veterans returning to school, with emphasis on 
hiring those with service-connected disabilities. Masters and Chowdhury will serve on the 
leadership team for the entire network, which includes the supercomputing center at UT 
Austin. 
 
“The University of Florida is honored to be selected by the NSF to provide a national resource 
that will be used by researchers throughout the US,” said David Norton, UF’s vice president 
for research. “This speaks volumes to our prowess as a research university.”	
	
	
	

USF Innovators Sending First Device Converting Waste to 
Energy to India  
  

After more than a decade of 
development, a device created by 
USF Associate Professor of 
Engineering Daniel Yeh and his team 
of graduate students, will soon take 
the next step toward solving several 
serious issues facing countries 
around the world. 
 
In their quest to help communities 
with a lack of sufficient sanitation, 
clean water, food and reliable 
energy, the team will ship their first 
NEWgenerator unit to India for 

field-testing later this month. 
 
The NEWgenerator converts waste into Nutrient fertilizers, renewable Energy, and clean 
Water, providing a modular and self-sustaining machine that operates completely off-grid 
(no water, power or sewer system required). 
 
In this next phase of the project, a field test unit will be shipped to a community in southern 
India. The USF team will install the unit and USF Civil & Environmental Engineering PhD 
candidate Robert Bair, the technical lead on the design and fabrication of the unit, will 
remain in India for about one year to operate, test and collect data on the NEWgenerator. He 
will develop design changes for the next version of the unit based on his findings. These 
design changes will likely lead to the commercialization of the NEWgenerator. 
 
The project is funded by the Indian government and the Bill and Melinda Gates Foundation. 
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To date, USF has filed three patents on the NEWgenerator, with more expected in the future. 
 
The USF group also earned $50,000 for winning the Cade Museum Prize in 2014. 
 
	

 
FIU Researchers Working on Protecting Nation's Power Grid 
From Cyber Attacks 
 
Researchers from 
FIU’s College of 
Engineering and 
Computing have teamed up 
with four other 
universities and a utility 
company to help 
safeguard the nation’s 
power utilities from cyber 
attacks. 
 
“A cyber attack on any part 
of the nation’s power grid 
could leave millions of people without power, resulting in serious health and safety threats as 
well as a major economic blow,” said Electrical and Computer Engineering Professor Osama 
Mohammed, who is leading the team of FIU researchers. “Working together, we hope to 
reduce the vulnerability of our power grid and ensure the security of our energy delivery 
systems for the future.” 
 
The researchers from the different universities are working together as part of the DoE 
Center for Securing Electric Energy Delivery Systems (SEEDS), made possible by a $12.2 
million award from the U.S. Department of Energy, augmented by $3.1 million in matching 
funds from the research participants. In addition to FIU, the team is led by faculty from the 
University of Arkansas at Fayetteville and also includes faculty from the University of 
Arkansas at Little Rock, Carnegie Mellon University, and Lehigh University. Arkansas Electric 
Cooperative Corporation will serve as an industry partner. 
At FIU, Mohammed’s four co-investigators from the Department of Electrical and Computer 
Engineering are Kemal Akkaya, Arif Selcuk Uluagac, Arif Sarwat and Alexander Perez Pons. 
 
In the first half of Fiscal Year 2015, the Industrial Control Systems Cyber Emergency 
Response Team (ICS-CERT), part of the Department of Homeland Security, responded to 
108 cyber incidents impacting critical infrastructure in the United States. As in previous 
years, the energy sector led all others with the most reported incidents. The National 
Security Agency also reported that it has seen intrusions into industrial control systems used 
in the electrical grid by entities with the apparent technical capability “to take down control 
systems that operate U.S. power grids,” according to the “Cybersecurity Issues for the Bulk 
Power System” congressional report. 
 
The center’s researchers will address vulnerabilities and challenges in delivery systems of the 
U.S. power grid. Their goal is to protect hardware assets, make systems less susceptible to 
cyber attack and provide reliable delivery of power if such an attack were to occur. 

The FIU team will be involved in aspects of the project that include protection of core power 
grid controls and operations by building security and privacy protection into components and 
services that include micro-grid assets, smart metering and electric vehicles; protecting the 
communications infrastructure and providing security management capabilities to address 
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operations beyond human capacity; and providing security testing and validation to evaluate 
the effectiveness of protective measures on the FIU Energy Systems Research Laboratory’s 
Smart Grid Test Bed in the Department of Electrical and Computer Engineering within the 
College of Engineering and Computing. 
		
	

	

Innovation Hub at the University of Florida to Double in Size, 
Companies Have Created 760 Jobs, Raised $50M	

Gov. Rick Scott made a swing 
through Gainesville's Innovation Hub 
Thursday afternoon to present 
seven young business leaders with 
the Young Entrepreneur Award to 
highlight their work and 
encourage more of the same.  
 
The University of Florida's 
Innovation Hub allows start-up 
companies and entrepreneurs to 
work with mentors and learn 
what it takes to make their ideas 
marketable and successful. 
 
About 40 people attended the 
short event; Scott greeted many of them before taking a brief tour with the entrepreneurs 
and heading into a small room, where the media and others waited for him to present the 
awards. 
 
He gave a quick congratulations to each before awarding them their medal, and talked of his 
excitement about Florida adding 917,000 jobs in the last four years. 
“Florida’s on a roll,” Scott said. “We are becoming the leader in job creation.” 
 
Scott concluded his speech by introducing Gainesville Mayor Ed Braddy and UF President 
Kent Fuchs who both attended and briefly took the floor. 
 
“Our goals are truly aligned — we’re working together for a common cause,” Braddy said. 
The young entrepreneurs awarded included Jose Luna of Eventplicity, Helena Cowley and 
Aaron Cowley of Captozyme, Leandro Neves and Marcio Resende of RAPiD Genomics, Adam 
Kinsey of Verigo and Matt Howland of Youth Combine. 

Helena Cowley of Captozyme who works alongside her husband, Aaron, in their company, 
which makes enzymes to prevent kidney stones, said it was her first time meeting the 
governor: “It’s great that the Innovation Hub can have this support from the state and the 
city of Gainesville itself.” 

Eventplicity is a company devoted to creating event-booking software; Rapid Genomics 
provides genetic data analysis for crops and livestock. 
Verigo is a supply chain IT company that provides real-time data to help ensure perishables 
maintain quality from farm to fork; nonprofit Youth Combine aims to eliminate childhood 
obesity. 
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The governor took photos with the winners afterward and offered them a bit of advice: “Go 
for it; if you have beliefs, you need to go and figure them out.” 

	UF: Energy Efficiency in Developing Countries: Roles For 
Sector Regulators 
 
FESC faculty at the University of Florida published a report on "Energy Efficiency in Developing 
Countries: Roles for Sector Regulators." 
 
"In addition to implementing Renewable Energy (RE) initiatives, sector regulators also have 
roles to play in promoting Energy Efficiency (EE) since EE can be expanded via utility actions 
(incentivized and monitored by the regulator) and actions by other agencies. The former 
include reduced line losses, improvements in load patterns and system reliability, decision-
relevant customer billing information, energy audits, and smart grids. The adequacy and cost-
effectiveness of utility programs clearly fall under regulatory oversight. Other agencies set 
appliance standards and provide government financial support. The sector regulator must then 
factor in the interdependencies among EE programs when determining the cost-effectiveness 
of utility-based programs. EE promotes energy conservation, so such programs impact utility 
revenues and costs (directly through changes in consumption and production patterns and in 
program costs). These impacts mean that the energy sector regulator can promote or block 
some EE initiatives carried out by the electric utilities." 
 
Click here to view the pdf of the report. 
 
 
 

UF's HiPerGator 2.0 Among the World's Most Powerful 
Supercomputers 
 
The University of Florida is the home of the most powerful supercomputer in the state, the 

most powerful university 
supercomputer in the Southern U.S. 
and the third-fastest university 
supercomputer in the country, 
according to the latest world 
rankings. 
HiPerGator 2.0, the 30,000-core 
addition to the existing 21,000-core 
HiPerGator that went online 2 1/2 
years ago, also ranked No. 114 in 
the world, according to the Top 500, 
the widely recognized list of the 

world’s fastest supercomputers since 1993. This year’s compilation was released Monday and 
is available at http://www.top500.org/list/2015/11/. 
 
“This is a ranking and an accomplishment that every Gator can take a lot of pride in,” said 
Elias Eldayrie, UF’s vice president and CIO. “Our world-class faculty have access to world-
class computing, and they’re using it to crack the world’s toughest and thorniest issues.” 
 
Speedwise, HiPerGator 2.0 is seven times faster than its predecessor, which was already 
capable of processing every federal income tax return in the U.S. in a fraction of a second. 
 
To put things further in perspective, the expanded HiPerGator can hold: 



15	
	

  20 billion photos -- twice the amount currently stored worldwide on Facebook 
  More than all the books in the Library of Congress and the nation’s Top 25 public 

libraries (including the New York Public Library) combined -- with about 86 million 
books to spare. 

  Nearly 21 million times more than the computer program on Apollo 11 that put man 
on the moon 

  Nearly 40 years of HD-TV video 
 
But while power is important, it’s what researchers can do with that power that really 
matters, said David Norton, UF’s vice president for research. 
 
“Solving the world’s most perplexing challenges is where HiPerGator shines,” Norton said. 
“This incredible machine makes it possible for our scientists to tackle climate change, 
hunger, poverty, disease and other puzzles in ways that were unimaginable just a few years 
ago.” 
 
S. “Bala” Balachandar, the William F. Powers Professor of mechanical and aerospace 
engineering at UF, knows firsthand what a boon HiPerGator is. 
 
“Our goal is to focus all of our energies on the Laws of Motion, not on the computers,” 
Bazlachandar said. “International research alliances with universities in France and Japan 
mean we need the ability to compute, store, and move Big Data. With HiPerGator we can do 
it all. That’s what you want -- the most powerful computing machines at work for you.” 
 
Caroline G. Storer, a Ph.D. candidate in UF’s School of Forest Resources and Conservation, 
said HiPerGator has made her work infinitely easier and faster. 
 
“HiPerGator is mobile computing power and support at my fingertips,” she said. ”Using 
HiPerGator, I can analyze anywhere from one to 1 million DNA sequences from beetles 
around the world without worrying about the computing environment or resources. The ease 
and efficiency of using HiPerGator allows me to spend less time processing data and more 
time determining where new exotic pest beetles are arriving from and how they are 
spreading through a new environment.” 
 
 
 

FAU and SK Telecom Sign Cybersecurity Research 
Agreement 
 
Florida Atlantic University and SK Telecom, the largest telecommunications company in 
South Korea, have entered into a research and education agreement to collaborate on the 
development of secure communications using quantum physics. 
 
FAU and SK Telecom will work jointly to conduct basic quantum physics research for 
applications in cryptology, hardware engineering and quantum computing. SK Telecom will 
work with researchers across FAU including faculty in the Center for Cryptology and 
Information Security, the Department of Computer and Electrical Engineering and Computer 
Science, the Department of Mathematical Sciences, and the Department of Physics. 
 
As a leading player in quantum cryptography, in September, SK Telecom demonstrated its 
quantum cryptography system and a true random number generator (QRNG) at the U.S. 
Capitol Hill and entered into a memorandum of understanding (MOU) with the International 
Transportation Innovation Center to jointly develop quantum cryptography technologies for 
connected vehicles. 
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As an extension of this partnership, FAU recently co-hosted the 2015 Korea-U.S. Joint 
Workshop on Quantum Information at the Korea Institute for Advanced Studies in Seoul, 
South Korea. 
 
“Cyber-attacks or ‘criminal attacks’ and security breaches put millions of people across the 
world at risk for having their sensitive information in the wrong hands,” said Daniel C. Flynn, 
Ph.D., vice president for research at FAU. “We are very pleased to be working with a pioneer 
in quantum cryptology to develop secure communications solutions for a number of 
industries such as healthcare, finance and banking as well as government and military 
institutions.” 
 
Recent research findings from the Ponemon Institute, show that criminal attacks are now the 
leading cause of data breach in healthcare. Ninety-one percent of healthcare organizations 
had one data breach; 39 percent experienced two to five data breaches; 40 percent had 
more than five data breaches over the past two years. In addition, 59 percent of business 
associates experienced data breaches; 14 percent experienced two to five data breaches; 15 
percent experienced more than five data breaches over the same period. 
 
“Quantum cryptography is being highlighted as the leading technology in the next-generation 
security system. SK Telecom will work closely with FAU to develop diverse secure 
communication solutions based on its quantum cryptography technologies,” said Alex Jinsung 
Choi, chief technology officer of SK Telecom. 
 
Standard encrypted electronic communications uses a predetermined secret key to transmit 
data. However, this predetermined secret key is vulnerable to electronic interception and/or 
hacking and it’s easy to copy the transmitted data in the secured shell. Also, there are many 
known ways to find out the secret key and principle, enabling the eavesdropper to eventually 
retrieve the original data. 
 
Quantum cryptography on the other hand, uses the laws of physics to block eavesdropping 
attempts. This system uses quantum signals that are fragile like bubbles. If an eavesdropper 
attempts to find out the secret key, the quantum signals are destroyed just like bubbles, 
thereby making eavesdropping impossible. 
With current cryptography systems the secret key is being used repeatedly. With quantum 
cryptography systems, because the new secret keys are being generated continuously, they 
can be refreshed in less than one minute, allowing data to be securely transmitted. 
 
“Any attempts to intercept the key will destroy the bubble, making it impossible to intercept. 
And best of all, the key can be refreshed within a minute,” said Flynn. “Quantum 
cryptography is going to globally revolutionize how we protect our data.” 
 
 

FSU Researchers Pushing Limits of Solar Cells 
 
Florida State University researchers are striving to make solar cells more effective at 
trapping and using light. 
 
They’re one step closer. 
 
In a new paper in the Journal of Physical Chemistry Letters, Assistant Professor of 
Chemistry and Biochemistry Kenneth Hanson and his team have introduced a new strategy 
for generating more efficient solar cells. The team is composed of post-doctoral researcher 
Tanmay Banerjee and graduate students Sean Hill and Tristan Dilbeck. 
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“We’re looking not only for new materials but also 
new light harvesting processes to make solar cells 
better,” Hanson said. 
 
Though solar cells have grown in popularity, they 
are still not widely used by the general public as an 
energy source due to their high cost and low 
efficiency. A typical solar cell, at maximum, 
converts less than 33 percent of light into 
electricity, so researchers have been working to 
find ways to surpass this limit and make cells more 
efficient. 
 
In the past, scientists have put an extra photon 
upconversion filter before or after the cell to catch 
the low energy, unused light and convert it into 
usable, high-energy light. But, Hanson wanted to 

integrate this process directly into the cell. 
 
The researchers were able to do that by using self-assembly. Through a soaking procedure, 
they assembled two molecules, an acceptor and sensitizer, on a surface.  Once assembled, 
these molecules work in concert to perform photon upconverion, combining two low energy, 
green photons to generate a higher energy, blue photon, which can then be used to generate 
electricity. 
 
Using this process in an optimized solar cell can increase the maximum efficiency from 33 
percent to more than 45 percent. The team is also confident they can generate even better 
numbers in the future. 
 
“It’s definitely a stepping stone toward making more efficient solar cells,” Hanson said. “Our 
current work demonstrates a feasible method.” 
 
Scientists worldwide have been working on how to make more efficient solar cells through a 
variety of mechanisms and different materials. The solar market has grown considerably 
over the past few years, and as emphasis on clean energy grows, more resources will likely 
be devoted to creating better solar options. 
 
A recent Department of Energy study estimates that solar energy, which is 0.05 of the 
current power supply, will grow to 14 percent by 2030 and 27 percent by 2050. 
Hanson is a part of the Energy and Materials Strategic Initiative with the mission of 
producing high tech materials for new generation, energy sustainable technology. Members 
of the initiative are working on a variety of high-tech materials including solar cells, light 
emitting diodes and photoactive molecules. 
 
 

UNF Partners with Johnson & Johnson Supply Chain to 
Establish 3-D Printing Lab 
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The University of North Florida and MD&D 
Global Services, LLC, part of Johnson & 
Johnson Supply Chain, have partnered to 
establish the 3-D Printing and Netshape 
Technologies Center Polymer Laboratory at 
UNF. The new lab, in the College of 
Computing, Engineering and Construction, is 
dedicated to the study, analysis, research 
and development of 3-D printing 
technologies. 
  
The allocation of the 3-D Printing Laboratory 
space, housed in the Science and 
Engineering Building at UNF, will provide 

cooperative educational and research opportunities for University undergraduate and 
graduate students as well as faculty researchers in the engineering, chemistry, biology and 
physics disciplines. The Laboratory will also assist MD&D Global Services, LLC in its efforts to 
personalize health care delivery through 3-D printing technologies. 
  
"The collaboration represents an extraordinary opportunity for our students to work on the 
cutting edge of one of the most important technological advances in manufacturing,” said Dr. 
Mark Tumeo, dean of the College of Computing, Engineering and Construction at UNF. “It 
also shows just how nationally recognized UNF is becoming.” 
  
The College of Computing, Engineering and Construction at UNF offers exciting and 
demanding degree programs that lead to highly rewarding careers. One of the College’s 
hallmarks is the interaction of the faculty with students on research projects. Faculty is 
committed to preparing students to make significant contributions to their chosen 
professions and the Northeast Florida region and beyond. 
 
UNF, a nationally ranked university located on an environmentally beautiful campus, offers 
students who are dedicated to enriching the lives of others the opportunity to build their own 
futures through a well-rounded education.  
 
	
	

FLORIDA ENERGY NEWS  

	

Energy Department Announces 24 Winners of Housing 
Innovation Awards - Two Florida Winners 
 
The U.S. Department of Energy presented the 2015 Housing Innovation Awards to 24 industry 
leaders last night during the Energy and Environmental Building Alliance's Conference in 
Denver, Colorado. This distinguished recognition is being provided to 27 winning DOE Zero 
Energy Ready Homes, where the awards showcase the very best in business excellence 
required to deliver high-performance homes.  
Florida Winners: 

 Innovation in Affordable Homes:  Habitat for Humanity South Sarasota County, 
Venice (Previous winner in 2014) 

 Innovation in Multifamily Homes:  Sunroc Builders, Lakeland 
All winners can be seen on the Department of Energy website. 
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Lockheed Martin Unveils Florida's Largest Private Solar 
Project in Oldsmar 
Lockheed Martin's Oldsmar facility is 
slashing its electric bill to the tune of 
up to $400,000 annually. 
 
The defense contractor Tuesday 
unveiled a $5 million, 2.25-
megawatt solar array that doubles as a 
canopy for 534 employee vehicles at 
its electronics manufacturing 
facility in the 3600 block of Tampa 
Road. That is enough electricity to 
power nearly 300 homes a year. 
 
The company billed the project, 
which has been online since last 
month, as the largest private, nonutility solar array in Florida. 
 
Gov. Rick Scott was the keynote speaker at the event, though in comments to gathered 
employees, he provided a boilerplate jobs pitch and didn't mention solar at all. Afterward, 
the governor said the omission was not intentional. 
 
"This is outstanding what is happening here," he said. 
 
With the cost of solar technology plummeting, business is becoming increasingly receptive to 
the source of clean energy. Duke Energy, which once argued in Florida that solar did not 
make economic sense, has already announced several of its own solar projects. 
 
Just last week, Duke said it would build a 5-megawatt solar facility southeast of Tallahassee, 
and the utility says it plans to install 35 megawatts of solar by 2018 and up to 500 
megawatts by 2024. 
 
Alex Glenn, president of Duke Energy Florida, was on hand for the Lockheed unveiling and 
noted during the ceremony that with solar prices falling, solar "starts to hunt" as an energy 
alternative. 
 
The Lockheed project covers 151,400 square feet with 7,260 solar modules. The company 
said its goal is to cut its energy use by 25 percent by 2020. 
 
The Oldsmar facility employs about 640 people who work on electronics for Lockheed's 
defense systems. While the solar project costs $5 million, the company is eligible for a 30 
percent federal solar tax credit. Federal solar tax credits are set to expire by the end of 
2016. 
 
The development, Lockheed said, is expected to save the company $6.5 million over the 25-
year life of the project — or about 3.33 million kilowatt hours of electricity. 
 

Startup Venture, NHU Energy, Launched to Develop Energy, 
Control, and Mission Critical Systems and Technologies 
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Based in Tallahassee's Innovation Park, Nhu Energy, Inc., 
focuses on identifying, assessing, developing, de-
risking, and deploying energy, control, and mission critical 
systems technologies.  
  
Nhu Energy will work with private industry, universities, 
national labs, and others to accelerate the development and adoption of emerging 
technologies by applying state-of-the-art approaches in risk reduction and increasing 
technology readiness levels.  This will provide a new pathway for universities, including FESC 
members, to more quickly and effectively move technologies and systems found to be 
promising in the research environment towards deployment and commercialization.  

Click here to read the entire news release. 

 

U.S. ENERGY NEWS  

	
SolarCity to Make High-Efficiency Panel  
 
When SolarCity, the fast-growing provider of rooftop solar electricity systems, announced 
last year that it would begin making its own equipment, executives said they would focus on 
creating high-efficiency panels in an effort to reduce the cost of the electricity they sell. They 
announced on Friday that they had done just that, with a panel that converts more of the 
sun’s energy into electricity than competing products. 
 
The company plans to start making the panel — whose output has been measured at more 
than 22 percent — this month at a small plant in Silicon Valley, said Peter Rive, a founder, 
but will eventually produce it at the enormous factory it is building in Buffalo 
. 
The move into manufacturing, a business that has proved deadly for many other upstart 
American solar companies, came with the acquisition of a start-up, Silevo, and is intended to 
help the company compete with conventional energy sources once generous federal 
subsidies begin to phase out at the end of next year. 
 
Although 22 percent may not seem like a tremendous level of efficiency, the breakthrough 
for SolarCity is that it can produce the panels at a lower cost than it pays to buy standard 
models but get more electricity out of the same square footage, Mr. Rive said. 
 
“You’re talking about a 40 percent increase in efficiency at a lower cost,” he said. “We have 
to get solar energy to be cheaper than natural gas or coal, and these breakthroughs get us 
there.” 
 
Solar panels convert only a fraction of the sun’s energy into electricity — the process is 
limited by a number of factors, including heat and shading. This year, three companies, 
including the Chinese giant Trina Solar, announced records in efficiency, all in the high teens. 
SunPower panels, which have achieved efficiencies of more than 21 percent, have generally 
been considered the most efficient, but SolarCity’s new modules will exceed that level, Mr. 
Rive said. 
 
The company plans to begin using the panels primarily for rooftop installations for homes, 
schools and other buildings, but eventually plans to make them available for large-scale, 
ground-mounted installations. The panel’s design, which involves layers of different forms of 
silicon, could allow for the production of electricity on both sides, Mr. Rive said. 
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Energy Department Unveils 3D-Printed Building; New 
Initiatives During Industry Day 
The Energy Department announced several new and exciting innovations and programs 
during Industry Day held at Oak Ridge National Laboratory (ORNL) in Tennessee Sept. 23-
24. This included unveiling a 3-D printed building with integrated energy storage via 
bidirectional wireless power transfer to and from a vehicle, revealing the first-round winners 
of ORNL’s crowdsourcing competition to advance innovative building technology ideas, and 
announcing a new open innovation program between ORNL and four industry partners. 
 
FIRST DEMONSTRATION OF A 3D-PRINTED HOME POWERED BY VEHICLE 
Known as AMIE, Additive Manufacturing Integrated Energy, this demonstration 
combines clean energy technologies and rapid advanced manufacturing techniques to 
showcase new approaches to energy use, storage and consumption. AMIE was developed as 
a model for energy efficient systems that link buildings, vehicles and the grid. ORNL and 
DOE’s Building Technologies, Advanced Manufacturing, and Vehicle Technologies Offices 
collaborated with industry players to showcase how government and the private sector can 
work together to quickly bring innovative technologies to market. The demonstration also 
showcases additive manufacturing's rapid prototyping potential in architecture and vehicle 
design; the car and house both were built using large-scale 3D printers. 
 
BUILDINGS CROWDSOURCING 1.0 WINNERS 
ORNL launched the Buildings Crowdsourcing Community Campaign in March to give 
innovators an opportunity to present their ideas to leaders in the research and development 
community, with a goal of bridging the gap between cutting-edge ideas and the marketplace. 
More than 300 innovators, including students, designers and small businesses, participated 
in the campaign, voting and commenting on the submitted proposals in three categories: 
Equipment and Appliances, Sensors and Controls, and Envelope Technologies. 
 
  Equipment and Appliances: James Rowland, Mark Walter and Matthew O’Kelly won 

the category with their prototype of a hybrid air-water conditioner developed at Ohio 
State University. The design exploits synergies between conditioning indoor air, 
dehumidification, ventilation, and hot water heating to reduce energy expenditures 
associated with these processes. 

  Sensors and Controls: Jim White, Senior Energy Conservation Engineer at Chelan 
County Public Utility District in Washington state, won the category for his idea to 
improve the design of variable air volume (VAV) mixing boxes by combining 
temperature and carbon dioxide sensors to control minimum airflow settings. A model 
of the concept was 3-D printed and exhibited at Industry Day. 

  Envelope Technologies: Rod Stucker, an entrepreneur and owner of RM Enterprises 
in Idaho, won for his idea of a novel approach to installing high performance 
expanded polystyrene (EPS) foam window frames and insulated glass units at the job 
site. 

 
NEW PUBLIC-PRIVATE OPEN INNOVATION PROGRAM (JUMP) 
Building upon the first campaign’s success, plans were announced for a new crowdsourcing 
campaign, called JUMP, or Join in discussion, Unveil innovation, Motivate transformation, and 
Promote technology to market. Four industry partners—A.O. Smith, GE, Honeywell, and United 
Technologies Research Center—will partner on the JUMP campaign to accelerate deployment 
and commercialization efforts of winning ideas by providing cash awards. 
 
 



22	
	

The Third-Annual AEMC Summit: Showcasing U.S. Clean 
Energy Manufacturing Growth Powered by New Innovation 
Models 
It’s no secret that American manufacturing took it in the teeth in recent decades. After a 
steep decline in the 2000’s, when 40% of all large U.S. factories closed their doors, American 
manufacturing is making a comeback, adding jobs at its fastest rate in decades with nearly 
900,000 new manufacturing jobs created since February 2010. 
 
This is in part due to the fact that the winds of competitiveness have begun to blow back in 
the direction of the United States, including increasing wage rates overseas and a growing 
appreciation by American companies of the importance of co-locating manufacturing and 
innovation to maintain their competitive technology edge. 
 
And the Obama Administration’s support in rebuilding U.S. manufacturing, especially in the 
clean energy manufacturing area, has also played a major role in America’s advanced 
manufacturing renaissance. Dramatic increases in U.S. shale gas production and the 
attendant decreases in U.S. natural gas prices are making America a more competitive 
destination for energy-intensive manufacturing across the board. At the same time, rapidly 
growing markets for a wide array of new clean energy products are also presenting a “once-
in-a-generation” opportunity for the United States to capture a large and growing share of 
the manufacturing and jobs associated with this $300 billion per year set of markets. And 
these markets are expected to rapidly grow into the trillions of dollars per year as the cost of 
these technologies continues to drop through innovation and scale. 
 
Earlier this month, leaders in science and industry gathered at the Energy Department and 
the Council on Competitiveness’s 2015 American Energy and Manufacturing 
Competitiveness (AEMC) Summit in Washington, D.C. to showcase and celebrate the 
tremendous accomplishments to date of the Energy Department's Clean Energy 
Manufacturing Initiative (CEMI), launched just two and a half years ago. Secretary of 
Energy Ernest Moniz and Secretary of Commerce Penny Pritzker, in addition to senior 
executives from Alstom, Whirlpool, Siemens, and a wide variety of other leading companies, 
shared their perspectives about the biggest successes and remaining challenges and 
opportunities they are seeing in energy and manufacturing. Innovation leaders from the 
Energy Department and its national labs also discussed exciting new partnership models 
such as Lab-Corps –a training curriculum for National Lab researchers to accelerate the 
commercialization of their technologies – and the Small Business Vouchers pilot, which is 
making available $20 million for national labs to strike up research partnerships with 
more than 100 small businesses over the next two years. 
 
American companies and our national labs pulled out all the stops to give attendees a close-
up look of some of the new high-impact technologies that are resulting from CEMI-supported 
research and development (R&D). Oak Ridge National Laboratory rolled in the 3D-printed 
Shelby Cobra, made possible through a collaboration with industry partners and resources 
at Oak Ridge’s Manufacturing Demonstration Facility. Not to be outdone, Magna 
International and Ford Motor Company showcased their Mach 1 multi-material 
lightweight vehicle. Developed in cooperation with Cosma International and the Energy 
Department, this vehicle integrates high strength steel, advanced aluminum alloys, and 
carbon fiber composites to make a vehicle 23% lighter than today’s Ford Fusion, improving 
fuel economy by up to 15%, and essentially lowering it one full weight class. 
 
Not only was the AEMC Summit a perfect opportunity to celebrate successes, but it also was 
a key time to regroup and chart the future course of clean energy manufacturing in America. 
At the Summit, we announced a number of exciting new initiatives, including the launch of 
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a new competition for a $70 million Innovation Institute on Smart Manufacturing, 
and the launch of a new Manufacturing Demonstration Facility focused on high 
performance computing for manufacturing and an associated $3 million competitive 
partnership opportunity. We also announced the five awardees of a $22 million Next 
Generation Electric Machines funding opportunity – focused on developing a next 
generation of wide bandgap power electronics-enabled ultra-efficient industrial motors –and 
the seven pioneering national lab-industry pairs who will be participating in CEMI’s 
Technologist in Residence pilot. Under the pilot, top technologists from national 
laboratories and industry will work together, with a significant focus on “in-residence” 
activities within each other’s facilities, to map out a comprehensive long-term joint research 
agenda. 
 
With these exciting and innovative new R&D partnership models and others being launched 
by CEMI, I am convinced that the United States will compete and win more than its fair 
share of the clean energy manufacturing economic growth and jobs that lie ahead of us in 
the years and decades to come. Let’s keep up our great work together to make that exciting 
future a reality. 
 
Learn more about the Energy Department’s Advanced Manufacturing Office and 
the Clean Energy Manufacturing Initiative, which aims to boost U.S. manufacturing 
competitiveness in the global marketplace. 
 
 
EPA Finalizes Increases in Renewable Fuel Levels  
The U.S. Environmental Protection Agency (EPA) announced final volume requirements 
Monday under the Renewable Fuel Standard (RFS) program for the years 2014, 2015 and 
2016, and final volume requirements for biomass-based diesel for 2014 to 2017. This rule 
finalizes higher volumes of renewable fuel than the levels EPA proposed in June, boosting 
renewable production and providing support for robust, achievable growth of the biofuels 
industry. 
 
“The biofuel industry is an incredible American success story, and the RFS program has been 
an important driver of that success—cutting carbon pollution, reducing our dependence on 
foreign oil, and sparking rural economic development,” said Janet McCabe, the acting 
assistant administrator for EPA’s Office of Air and Radiation. “With today’s final rule, and as 
Congress intended, EPA is establishing volumes that go beyond historic levels and grow the 
amount of biofuel in the market over time. Our standards provide for ambitious, achievable 
growth.” 
 
The final RFS is an important part of the Obama Administration’s strategy to take action on 
climate change by propelling the U.S. toward a clean energy future. With final standards in 
place for the year ahead, biofuel producers and blenders are in a better position to plan and 
invest — putting the market on stable ground and supporting further growth and innovation 
in the renewable fuels industry. 
 
The final 2016 standard for cellulosic biofuel — the fuel with the lowest carbon emissions — 
is nearly 200 million gallons, or 7 times more, than the market produced in 2014. The final 
2016 standard for advanced biofuel is nearly 1 billion gallons, or 35 percent, higher than the 
actual 2014 volumes; the total renewable standard requires growth from 2014 to 2016 of 
more than 1.8 billion gallons of biofuel, which is 11 percent higher than 2014 actual 
volumes. Biodiesel standards grow steadily over the next several years, increasing every 
year to reach 2 billion gallons by 2017. 
 
The RFS, established by Congress, requires EPA to set annual volume requirements for four 
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categories of biofuels. The final rule considered more than 670,000 public comments, and 
relied on the latest, most accurate data available. EPA finalized 2014 and 2015 standards at 
levels that reflect the actual amount of domestic biofuel used in those years, and standards 
for 2016 (and 2017 for biodiesel) that represent significant growth over historical levels. 
 
Final Renewable Fuel Volumes 
2014 2015 2016 2017 
Cellulosic biofuel (million gallons) 33 123 230 n/a 
Biomass-based diesel (billion gallons) 1.63 1.73 1.90 2.00 
Advanced biofuel (billion gallons) 2.67 2.88 3.61 n/a 
Renewable fuel (billion gallons) 16.28 16.93 18.11 n/a 
 
The reduction in the corn ethanol requirement equates to more than 500 million bushels of 
lost corn demand over 2015 and 2016, according to the Nebraska Corn Board. Nebraska is 
the nation’s second largest ethanol producer and the third largest corn producing state. 
Nebraska leads the nation in cattle feeding, because in large part of the ready availability of 
distillers grains, a high-value livestock feed which is a co-product of ethanol production. 
 
Because of American Ethanol, the United States reduced its use of crude oil by 512 million 
barrels, more than is imported annually from Saudi Arabia. 
 
A recent study found that biofuels such as corn ethanol have led to a dramatic reduction in 
U.S. greenhouse gas (GHG) emissions. The analysis conducted by California-based Life Cycle 
Associates and sponsored by the Renewable Fuels Association concluded that biofuels 
consumed under the expanded Renewable Fuel Standard (RFS2) have reduced U.S. 
greenhouse gas (GHG) emissions by 354 million metric tons of CO2-equivalent since 2008. 
The study found that conventional corn ethanol reduced emissions by an average of 29 
percent when compared to the petroleum actually used in 2008, with that reduction growing 
to 39 percent by 2015. 
EPA’s decision is a “wake-up call” that biofuels must move beyond government imposed 
limits and establish new value based on performance and environmental benefits, according 
to several industry organizations. 
 
Todd Sneller, Nebraska Ethanol Board administrator and Clean Fuels Development Coalition 
(CFDC) chairman, said EPA’s final rule for 2014 and 2015 was “disappointing but not 
unexpected.” The rule essentially caps biofuels at 10 percent of the market under the RFS 
program but there is no legal limit to use more ethanol, biodiesel or other renewables. 
 
“The RFS was, and remains, a foundation to provide a solid base for biofuels to continue to 
develop,” Sneller said. “All this means is EPA will limit the amount of biofuels they intend to 
manage under this particular program. Ethanol's high octane and cleaner-burning properties 
make it an extremely valuable fuel and we expect increasing demand for those reasons.” 
 
Under the RFS, a volume requirement is established by EPA that translates to a percentage. 
A refiner, for example, as an obligated party is required to meet that percentage in the fuels 
it provides. Sneller noted that once that obligation is met, additional volumes of ethanol, 
biodiesel and other renewable fuel can be used on a discretionary basis. By design the RFS 
volume requirement is a floor and not a ceiling. However, Sneller said the RFS has been 
viewed as the only factor driving demand and therefore labeled a cap. 
 
“Our challenge and wake-up call is to provide a valuable product that does not depend on 
levels established by the EPA,” said Doug Durante, CFDC executive director. “We continue to 
be alarmed as we learn more about the harmful effects of gasoline-related emissions. 
Ethanol replaces and dilutes toxic, carcinogenic compounds in gasoline and provides a 
healthier alternative.” 
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Although EPA has chosen to limit the amount of fuels like ethanol under the RFS, Durante 
said the EPA can facilitate access to new markets and increase biofuel demand by limiting 
toxic compounds in gasoline, which the agency is required to do under the Clean Air Act. 
 
“Our biofuels reduce carbon, sulfur and toxics, and our producers can make plenty more 
ethanol,” Durante said. “We will work to provide access to the market and move beyond the 
RFS.” 
 
Other comments: 

• House Agriculture Committee Ranking Member Collin Peterson: 
“A strong biofuels industry is an essential component of the rural economy and 
necessary to achieving our full potential of producing the next generation of domestic 
biofuels. Today’s announcement isn’t everything we wanted, but is an improvement 
on the disastrous proposed rule. The Administration deserves credit for listening to 
our concerns and now needs to immediately start work on the numbers and get the 
program back on track.” 
 
• Chip Bowling, president of the National Corn Growers Association: 
“America’s corn farmers are proud to grow a cleaner burning, renewable fuel source 
for America and the world. In July, we asked the Environmental Protection Agency to 
restore the 2014-16 corn ethanol renewable volume obligation to comply with the 
Renewable Fuel Standard as passed by Congress and signed into law. 
“While we are pleased to see the EPA take a step forward and revise its original 
proposal, the fact remains that any reduction in the statutory amount will have a 
negative impact on our economy, our energy security, and the environment. It is 
unfortunate that Big Oil’s campaign of misinformation continues to carry weight in the 
court of public opinion, and in this decision. 
“The Renewable Fuel Standard has been one of America’s most successful energy 
policies ever. Because of it, our economy is stronger, we are more energy 
independent, and our air is cleaner. We should be strengthening our commitment to 
renewable fuels, not backing down. 
“In light of the EPA’s decision, we are evaluating our options. We will fight to protect 
the rights of farmers and consumers and hold the EPA accountable.” 
 
• David Merrell, chairman of the Nebraska Corn Board, from St. Edward, Neb.: 
“EPA has clearly bowed to the influence of the oil industry in reducing these volume 
requirements. The unquestioned success of the RFS has created greater fuel choice at 
the pump for consumers and that cuts into the market share for the oil companies. 
They don’t like that — and apparently EPA paid a lot of attention to their complaints.” 
 
• Larry Mussack of Decatur, president of the Nebraska Corn Growers Association: 
“It’s sad that the very agency responsible for protecting our environment has opted to 
favor petroleum-based fuels that foul the air, pollute our water, endanger human 
health and accelerate climate change. American Ethanol reduces greenhouse gas 
emissions, burns clean, reduces air pollution and does not harm our water supply. It’s 
clearly a better alternative to petroleum-based fuels.” 
 
• Kansas Corn Growers Association President Bob Timmons: "This summer, we asked 
EPA to restore the 2014-16 corn ethanol renewable volume obligation to comply with 
the Renewable Fuel Standard as passed by Congress and signed into law. We didn't 
get everything we wanted, but EPA's announcement today is positive and moves the 
ethanol industry closer to an acceptable level. Even though EPA increased the ethanol 
levels over their original proposal, they are still below the statutory amount to comply 
with the Renewable Fuel Standard law. 
"When you look at the slick advertisements from Big Oil's well-funded smear 
campaign against ethanol, you have to be proud of the effort individual farmers made 
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to get the message to EPA that ethanol is good for the environment, good for 
vehicles, and good for the economy." 
 
• Steve Nelson, president, Nebraska Farm Bureau Federation: 
“Today, America took a step backward in its long-standing mission of reducing our 
reliance on foreign oil, lowering fuel costs for American consumers and producing a 
cleaner burning biofuel that helps protect our environment. The Environmental 
Protection Agency’s (EPA) deviation from the federal Renewable Fuels Standard (RFS) 
targets as established by Congress will be widely felt, particularly here in Nebraska. 
“The strength of Nebraska’s agriculture-based economy stems from the 
interdependent relationship between Nebraska’s corn, cattle and ethanol sectors, 
which collectively have provided tremendous economic benefits to our state, and to 
individual farm and ranch families. 
“Nebraska’s ethanol industry is worth an estimated $5 billion per year to Nebraska’s 
economy and has helped create 3,000 Nebraska jobs. Ethanol is truly a homegrown 
success story that started as a single ethanol plant in 1985 and has grown to 24 
plants statewide today, making Nebraska the second largest ethanol producing state 
in the country. 
“It is our hope Congress will take action to reverse EPA’s decision and require them to 
maintain the original corn-based ethanol targets as originally passed by Congress in 
2007.” 
 
• American Soybean Association President Wade Cowan: 
“We are glad to see the volumes for biomass-based diesel increased above the 
Proposed Rule and previous proposals. Biodiesel provides significant economic and 
environmental benefits and we have the capacity to do more. The Administration 
wants to address climate change and reduce greenhouse gas emissions and biodiesel 
can contribute more to that effort. 
 

"As an industry we have always advocated for RFS volumes that are modest and achievable 
and the biodiesel industry has met or exceeded the targets each and every year that the 
program has been in place." 
	

FUNDING OPPORTUNITIES  

		
FESC office tracks the energy related funding opportunities, shares them with faculty and 
industry partners, facilitates the submission of multi-faculty, multi-SUS university 
competitive proposals in response to solicitations for major research programs. The most 
recent funding opportunities are listed below. For a complete list please visit the funding 
opportunities page on the FESC website. 

DEPARTMENT OF ENERGY  
 
DE-FOA-0001282:Scientific Infrastructure Support for Consolidated Innovative Nuclear 
Research 
Application Deadline: Feb 18, 2016 
 
DE-FOA-0001458: Systems Biology Enabled Research on the Roles of Microbial 
Communities in Carbon Cycle Processes 
Pre-Application Due Date: 01/13/2016 
Encourage/Discourage Date: 01/27/2016 
Application Due Date: 03/23/2016   
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DE-FOA-0001430: Atmospheric System Research Program   
Full Application Due Date: April 20, 2016 
  
Berkeley Cleantech University Prize (CUP) 
Closing Date for Applications: TBD 
 
DE-FOA-0001414: FY 2016 Continuation of Solicitation for the Office of Science Financial 
Assistance Program  
Application Due Date: September 30, 2016 
 
H2 Refuel H-Prize Competition  
Deadline: October 31, 2016 
 
DE-FOA-0001412 - Hydrogen and Fuel Cell Technologies Research, Development and 
Demonstrations 
Deadline Varies by Area of Interest 
  
  
DEPARTMENT OF DEFENSE  
 
N16A-T008 - Novel Separator Materials for Achieving High Energy/Power Density, Safe, 
Long-Lasting Lithium-ion Batteries for Navy Aircraft Applications 
Solicitation Open: January 11, 2016 
Solicitation Close: February 17, 2016 
 
OTHER 
 
ABB Research Award in Honor of Hubertus von Grunberg 
The application deadline for the first award is Jan. 29, 2016. 
 
NASA SBIR/STTR FY 2016 
Response Date: February 01, 2016 
  

Read more at our website>>  

UPCOMING EVENTS  

  
2016 Capitol Days    
January 13, 2016 - January 15, 2016 @ All Day    
FSU Turnbull Conference Center 
Tallahassee, FL   
  
Reserve your space to attend the Florida Chamber's Capitol Days and kick-off the 2016 Legislative Session with Florida's top business 
executives, legislators and state leaders with an event that focuses on: 
Florida's Business Agenda - The business communities 2016 legislative priorities, 
Securing Florida's future through private-sector job creation and economic development, 
Innovation, lawsuit abuse reform, healthcare, regulatory reform, talent supply, and water, 
State-of-the-State Update and more. 
Register today and be a part of the conversation to secure Florida's future. 
  
Click here for more information.                                                         BACK TO TOP  
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EUEC 2016: ENERGY, UTILITY & ENVIRONMENT CONFERENCE  
 
February 3, 2016 - February 5, 2016 @ All Day  San Diego, CA 
    
The 19th Annual EUEC 2016, is USA's largest professional networking & educational event of its kind, with 2,000 attendees, 200 exhibits, 
and 400 speakers in 10 tracks. 
  
Click here for more information.                                                         BACK TO TOP  
 
  
ESCC 2015: 3rd International Conference on Energy, Sustainability and  
Climate Change 
 
July 10th - 16th, 2016 
Marathon, Athens, Greece  
    
ESCC series aims on bringing together leading experts in the fields of optimization and computational methods to discuss recent 
advancements and trending topics. 
  
Click here for more information.                                                         
  		
	

Note from the Editor 

Thank you for reading Florida Energy Systems Consortium Newsletter and sharing this newsletter 
with your colleagues. We try to highlight developments in renewable energy technology and 
research all across Florida and the world. If you have any news you would like to see featured in 
the Newsletter, or events you would like to announce, feel free to e-
mail floridaenergysystems@gmail.com for posting in the next newsletter and on the FESC 
website: www.floridaenergy.ufl.edu  	
	

	
	

	


