Summary of NCSE Symposium #5 “Integrating Discoveries from Other Scientific Fields (Nano, Bio, Micro, Info, Social) into Energy Science and Technology” 

Polaris Suite, Ronald Reagan Building

10am-noon, Friday, January 27, 2006

Synopsis:  Scientific advances in ‘non-energy’ fields have great potential for trans-forming the future supply and use of energy.  This symposium explores advances in fields such as nanotechnology, biotechnology, behavioral science, information technology, sensor development, and microbiology that may be applicable to energy. 

Moderator: Tina Kaarsberg, Office of Policy & International Affairs, US Department of Energy 
10:00
Patricia M. Dehmer, Director, Office of Basic Energy Sciences, Office of Science, U.S. Department of Energy “Determining the Basic Research Needs for Our Energy Future.” Our energy challenges cannot be met by incremental improvements to existing technologies. Transformational changes and disruptive technologies will be required to provide clean, reliable, economic solutions. As in the past, many of these changes will likely come from fundamental research in the physical sciences and biological sciences.  How we approach the problem as a Nation and how we respond as a community of scientists will determine our success.  Here we describe the processes that we have used during the past four years in the Department of Energy to understand the basic research needs to ensure a secure energy future. (For more information see first report at http://www.sc.doe.gov/bes/reports/files/SEF_rpt.pdf and similar files)
10:15
Bruce Logan, Director, H2E Center & Engineering Environmental Institute, Penn State University, “Biotechnology innovations for renewable energy: direct bioelectricity generation and novel biohydrogen generation technologies.” For more details see: http://www.engr.psu.edu/ce/enve/mfc-Logan_files/mfc-Logan.htm.
10:30
20 Minute Roundtable Discussion on the first two presentation and topics related to basic energy sciences and  energy supplies.  We also will discuss how to connect scientists in these areas with the traditional energy supply research and development community. Format:  a) Tina facilitates; b) panelists each go first c) only questions no speeches; d) no one gets more than 5 minutes (Q&A total)

10:50
Marilyn Brown, Interim Director, Engineering Science and Technology Division, Oak Ridge National Laboratory; “Scientific Pathways to Extreme Efficiency.” Over the past 30 years, energy-efficiency improvements have contributed to a remarkable decline in the energy intensity (E/GDP) of the U.S. economy. This success and the continued strain on worldwide energy resources have prompted analysts to consider the upper limits on energy efficiency.  But existing energy conversion and end-use technologies that are approaching their limits of performance could be replaced with novel systems and devices that enable large or ‘extreme’ increases in energy efficiency. The pathways to extreme efficiency described capitalize on the ability to manipulate the fundamental properties of materials and systems at the nanoscale, to apply molecular biology to better understand “how things work,” and to draw on data- and modeling-intensive investigations that will enable simulation to join theory and experimentation as cornerstones of scientific discovery.  Such nano-bio-info discoveries could greatly improve standards of living for future generations continuing progress toward a more energy-efficient economy.  For additional background information see: http://www.ornl.gov/sci/eere/aaas/abtracts.htm.
11:05  
Willett Kempton,  Senior Policy Scientist, Center for Energy and Environmental Policy, University of Delaware; “How advances in behavioral research along with physical sciences and engineering can improve the design of our power infrastructure.” A fresh look at the transportation and electrical systems, from multiple disciplines, suggests disruptive technical realignments using existing technologies.   Due to synergies of supply, time-of -use and storage, developing a clean light vehicle fleet and a clean  electricity supply at the same time is easier than doing either one in isolation. For additional information on vehicle to grid (V2G) see http://www.udel.edu/V2G/ and for offshore wind see http://www.ocean.udel.edu/windpower/.
11:20
20 minute Roundtable Discussion on the second two presentations and topics related to nano- bio- info- tech and behavioral sciences’ potential impact on energy use and design of energy using infrastructure. We also will discuss how to connect scientists in these areas with the traditional energy efficiency and energy infrastructure research and development communities. 

11:40
Q&A

Noon
Adjourn

