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Notre Dame professor Joan 
Brennecke (left) received a $2.5 
million grant to continue 
research to efficiently capture 
CO2 from the flue gas of 
coal-fired power plants. 
Undergraduate and graduate 
students are helping conduct 
the research.

W
hat will power tomorrow’s world? The movement toward greener energy 
has Hoosier innovators developing solutions that could make use of 
renewable resources and reduce the impact on the planet. 
 From wind and solar energy to cleaner coal and ethanol, these 
technologies are as diverse as those pursuing them. An award-winning 
scientist and professor, an entrepreneur fresh from California, an energy 

company CEO and an HVAC (heating, ventilation and air conditioning) business owner are all 
undertaking a similar task: finding sustainable ways to power the world.

Cleaning up fossil fuels
 A process being developed at the University of Notre Dame could make burning fossil fuels 
more eco-friendly. Joan M. Brennecke, Keating-Crawford Professor of Chemical and 
Biomolecular Engineering, is working on a new, efficient method to capture carbon-dioxide 
(CO2) from flue gas at power plants. 
 “The reality is about 50% of electricity in the United States is produced by coal-fired power 
plants and then another big chunk from natural gas-fired power plants,” she notes. “We hope 
that will change with time, but there is sort of the reality that it’s going to take some number of 
decades before any really significant fraction of our electricity is produced by renewable resources.”
 Brennecke is working to capture CO2 from power plants to reduce the impact of burning 
fossil fuels with the help of a $2.5 million grant through the U.S. Department of Energy 
Advanced Research Projects Agency-Energy (RPE). The three-year grant (scheduled to start this 
summer) will allow Brennecke and a team of graduate and undergraduate students to work on 
“alternative methods to capture the CO2 that might use less energy and be less expensive.”
 Technology to remove carbon dioxide has existed for decades for use on submarines. The 
problem with that process is it would take about 28% of the energy produced at a power plant 
in order to capture the CO2, making it too expensive. 
 Brennecke is using a different technology that has offered better results. She has been 

engineering ionic liquids that capture CO2 from 
the flue gas. The ionic liquids are salts with very 
low melting temperatures, making them liquid at 
room temperature. “They don’t evaporate, so they 
don’t cause air pollution themselves.”
 While the method employed on submarines 
would use up 28% of the power being produced, 
Brennecke’s ionic liquids have reduced that 
number to a 22% parasitic energy loss. 
 “We’re looking at trying to even further 
improve the technology that we’ve developed 
here at Notre Dame to get that energy 
requirement down even further. The theoretical 
minimum is 12%, so there is still additional 
improvement that can be done,” she states. 
Current estimates included reducing the energy 
loss to about 16%. 
 As the energy requirement decreases, 
capturing CO2 without hiking up power bills 
becomes more feasible.
 “I think we like (this project) because this is 
great science and engineering, and we think that 
what we’re doing can make a real impact in the 

By Candace Gwaltney

Fueling the Future
Technologies Aim for Greener Energy



July/August	2010	–	BizVoice/Indiana Chamber 31

New Albany-based WindStream 
Technologies plans to unveil a 
small wind turbine that could 
supplement energy needs at 
home. The turbine will feature 
do-it-yourself installation.

world,” Brennecke emphasizes. “This really has the potential to actually turn into an industrially 
relevant process that could help (us to) use some of our energy resources that we have here in 
the United States like coal and use it more responsibly.”

Brighter prospects for solar energy 
 While Notre Dame works to capture pollutants, a Portland, Indiana, businessman hopes a 
process he is developing can capture and store the sun’s heat.
 Wayne Blevins, a longtime HVAC business owner, has seen countless applications of solar 
energy and panels. The technology first became popular in the late ’70s, but it was short-lived. 
Many of the businesses selling the technology shut down, leaving his company, Sertech Heating 
and Air Conditioning Inc., and others to try to figure out how to maintain the systems.
 That’s how Blevins became interested in solar energy. He saw systems that ranged in 
purpose and application, though “none a universal system that could be applied to every home.”
 Blevins now is developing a process (through his affiliated company Solartech) that could 
have wider application than previous systems. The technology traps heat from the sun using 
vacuum tubes. The heat is then transferred from the collection tubes to a solar storage tank, 
similar to an oversized hot water heater.
 In 2009, Blevins received a $77,000 grant from the United States Department of Agriculture 
to continue developing expertise in the area. The grant helped him partner with Ball State 
University to test the system and build a formula to best store the heat. Blevins recently asked for 
an extension on the grant “because the results we had were so good that Ball State wanted to do 
more testing with it.”
 While he continues to study the solar power storage technology, he hopes it will become a 
viable option for future HVAC application. “Maybe one day we’ll be able to store heat over a 
prolonged time, when solar heating will be our primary heat source. 
 “We feel like the economy is truly leaning and moving toward a newer and better way of 
heating, and we feel like renewable energy is going to be the way it’s going to go,” he adds.
 In the meantime, his company installs other solar applications for clients. Systems have 
included solar technology to heat water for motels and melt snow at car washes. The company 
also installs solar systems for residential use. 

Catching the breeze
 A start-up in New Albany plans to manufacture 
small-scale wind turbines that can be used in urban and 
residential settings. WindStream Technologies, Inc. set 
up shop earlier this year at the Purdue Research Park 
of Southeast Indiana.
 While the small turbine product called TurboMills 
was still in development at press time, company president 
and CEO Dan Bates expects it will be unveiled this 
summer. 
 The city of New Albany plans to pilot the TurboMills 
at various city buildings; several businesses in the Greater 
Louisville area also plan to use the turbines, he shares. 
“We’ve got a lot of business traction out of the region.”
 It was that type of early support that led WindStream 
to choose Indiana for its facility. The company started 
in Manhattan Beach, California, in 2008 during “a less 
than desirable economic environment,” Bates recalls.
 “We felt that we could jump-start our business 
operations working with a state that saw value in what we were doing,” he adds.
 The New Albany site beat out seven other states thanks to a financial incentive package, 
engineering talent and the manufacturing capabilities in the state, Bates states. The company plans 
to create more than 260 jobs at its production facility by 2012.
 While Bates was not ready to share specific details of the proprietary TurboMills, the 
technology will harness power from small amounts of wind with a product that will be tiny 
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Plans in Lake County call for 
trash to be transformed into 
ethanol and electricity. 
Construction on the facility is 
expected to begin in 2011.

compared to the turbines found at wind farms.
 “We’ve come up with a unique technology that is very cost effective and very efficient for 
harnessing small wind. (It will capture) low speed turbulent winds found in that city environment,” 
he states. The product will be designed to meet building codes throughout the country so the 
system can serve as “a means for a municipality, small business or residential setting to supplement 
their power needs.”  
 WindStream Technologies plans to first market the turbines in states that require municipalities 
to reduce their carbon emissions. “We can help those cities with their greenhouse gas emissions 
(while) supplementing their energy (and) reducing costs.”
 The product will then be marketed for homeowners. No professional installer or electrician 
will be required. “It’s designed so it can be a DIY do-it-yourself installation for residential users,” 
according to Bates. 
 The product will help supplement customer’s energy needs while reducing electricity costs 
and environmental impact.
 Already WindStream Technologies has been recognized for its pioneering work. In March, 
the company received a 2010 Vogt Invention and Innovation Award by the Community Foundation 
of Louisville. It was one of three companies to receive the honor. 

From trash to treasured fuel
 While sunshine and wind levels vary day-to-day, trash isn’t hard to come by. A proposed 
plant in Schneider would take advantage of that less than desirable product to create ethanol. An 

agreement to build the facility was officially announced in November 2008 by 
Evansville-based Powers Energy One of Indiana and the Lake County Solid 
Waste Management District.
 The original plan called for operations to begin this year, but the project 
has been delayed as the company lines up the proper permits. Now construction 
is expected to begin in spring 2011, according to recent published stories.
 When completed, the facility will be the only one of its kind in Indiana. 
“There is no other anaerobic digester fermenter in the state,” offers Earl 
Powers, CEO of Powers Energy One.
 The technology being used is a patented process developed and owned by 
INEOS Bio, which is based in Arkansas. Instead of taking solid waste to landfills, 
cities and towns in Lake County will provide their trash to the plant for disposal. 
 The plant would use the trash to create both electricity and ethanol. About 
half of the electricity would be used by the plant, while the rest will be returned 
to the power grid as green energy, Powers explains. The ethanol will be sold. 
 Still the project has faced some controversy with area residents questioning 
the technology, the funding and the project’s viability. The county has stood 
behind the project and local newspapers have written extensively about both 
the concerns and how the facility will be operated.
 Powers notes that the county hired several consultants to examine the 
technology and plans before choosing the Powers Energy One proposal. 
Representatives also visited the INEOS Bio facility in Arkansas to see firsthand 
the successful process, he adds.

 For the Lake County plant “very little if anything goes back to the normal landfill,” Powers 
states. “There is nothing hazardous in the whole process.”
 Instead of funding foreign governments when Americans fill up at the gas station, Powers 
hopes this and other projects he’s working toward will keep American dollars in the states.
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Resources: Dan Bates, WindStream Technologies, Inc., at www.windstream-inc.com

Joan Brennecke, University of Notre Dame, at www.nd.edu

Wayne Blevins, Solartech and Sertech Heating and Air Conditioning Inc., at  
www.solartechrnd.com

Earl Powers, Powers Energy One, at www.powersenergyofamerica.com




