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June 30, 2012 

 

The mission of the Richard G. Lugar Center for Renewable Energy is 

to: 
 

Address the societal needs for clean, affordable and renewable energy sources, improve 

the nation's energy security, and help mitigate the negative impacts of climate change.  

 

Promote research excellence in the area of renewable energy through collaborative 

efforts among faculty in the disciplines of engineering, chemistry, physics, biology, 

environmental affairs, and public policy.  

 

Promote renewable energy applications through teaching, learning, civic engagement, 

and synergistic partnerships with industry, government labs and local communities.   
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Introduction 

 
The Richard G. Lugar Center for Renewable Energy (LCRE) is located on the campus of Indiana 

University Purdue University-Indianapolis (IUPUI), and is administratively housed in the Purdue 

School of Engineering and Technology, IUPUI.  The LCRE consists of thirty-six (36) Research 

Members spanning multiple disciplines.  The LCRE and its Research Members and partner 

departments also help to support around thirty-five (35) students, interns, and post-doctoral 

researchers.  Additionally, the LCRE benefits from the participation of twenty-two (22) external 

Advisory Board Members, whom represent a variety of energy and transportation-related 

companies, agencies, and organizations.  Since its founding in the Spring of 2007, the LCRE has 

successfully supported and promoted the work of faculty, departments, students, and schools all 

across the IUPUI campus and beyond in the fields of renewable energy, efficiency, and 

sustainability.   

 

The LCRE is an interdisciplinary research center, and strives to meet the societal and public 

needs and challenges in these key energy and environmental areas, which also require 

interdisciplinary solutions.  The Center helps create a collaborative environment for solving 

these challenges through promoting and supporting programs and opportunities for faculty, 

students, and external organizations (universities, companies, national labs, non-profit 

organizations).  The LCRE promotes and supports impactful and meaningful renewable 

energy research in several traditional niche areas, including:  fuel cells, advanced batteries, 

renewable hydrogen production and storage, plug-in hybrid (PHEV) and electric vehicles 

(EV), power electronics, novel materials, and solar energy. 

 

Additionally, over the past two years, the LCRE has expanded its traditional areas of research, 

education, and expertise to now include efforts in Waste to Energy (WTE) technologies and 

applications, as well as industrial energy efficiency and management.  For example, in the Fall 

of 2011, IUPUI was one of only 24 universities in the United States to be awarded a Department 

of Energy grant to establish an Industrial Assessment Center (IAC) on campus.  This goal of 

this $1.3 million award is two-fold:  to 1) enable the training of the next generation of energy 

efficiency managers and experts, and 2)  to provide a vital service to Indiana manufacturers and 

companies in the form of energy auditing and planning to reduce energy usage and become more 

economically competitive in the marketplace.  In the area of Waste to Energy, Research Member 

Dr. Tom Iseley (Purdue School of Engineering and Technology, Construction Engineering 

Management) has developed a Waste to Energy Working Group at the LCRE and over the last 

academic year has developed an international assessment of WTE technologies.   

 

Other ongoing educational programs mentioned in reports of past include the Bachelor’s degree 

program in Energy Engineering at IUPUI and Indiana Advanced Electric Vehicle Technical 

Education Consortium (IAEVtec).  The latter is a partnership with Purdue University, Purdue 

Calumet, Notre Dame, and Ivy Tech Community College, which is focused on training the 

workforce needed for more widespread use of electric vehicles. 

 

Finally, the LCRE meets its mission through public education, outreach, and community 

engagement.  One of the ways the LCRE accomplishes this is through the offering of an annual 

Renewable Energy Forum, and several topical workshops offered throughout the year.  The 



5 
 

LCRE also partners with many local organizations to offer meaningful and timely educational 

opportunities for the community, and forges external partnerships to assist members with 

research and educational opportunities.  This year’s Forum (2012) focused on the newest 

research area of the LCRE, Waste to Energy, and took place on May 18
th

 at University Place 

Hotel on the campus of IUPUI.  Attendance for the event exceeded 100 people and brought 

together many different interests and disciplines.  These connections for the LCRE will 

provide future collaborative opportunities, including an investment group from Texas who is 

already interested in the work being done in this area.   

 

The work of the LCRE continues to focus on the mission through the continuation of existing 

research and educational programs in traditional niche areas, while expanding to include new 

areas of emphasis and growth (i.e. IAC, WTE, IP commercialization, and more) The following 

report summarizes these activities and represents the hard work and commitment of our Research 

Members, Advisory Board, staff, and entire LCRE family. 

 

Focus Areas – Renewable Energy 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

• Batteries 

– Li-metal 

– Anode/cathode/electrolyte chemistry 

• Fuel Cells 

– Non-Pt catalyst for PEM 

– Hydrogen storage 

– Hydrogen generation 

– SOFC for APU and home energy 

• Combustion Engines 

– Gas turbines 

– Internal combustion engines 

– Power and propulsion systems 

• MSW Energy from Waste 

– Heat, oils for refining, electricity 

– Advanced gasification 

• Policy & Economics 

– Urban, State, Federal 

– Energy forecasting 

– Environment & Human health 

• Commercial/Institutional & Buildings 

– Sustainable hospitals 

– Energy recovery 

– Skyscrapers, paper waste 

– Cafeteria waste 

– Fats, Oils, Greases 

 

• Installation & Maintenance 

– Training 

– Automation 

– Diagnostics 

• Manufacturing Science 

– PV 

– EV, PHEV 

– FC 

– Switchgear 

• Efficiency 

– Industrial assessment 

– Curriculum development 

– Combustion engines and HVAC 

– Sustainable Technologies Certificate   

• Entrepreneurism 

– Economic pro forma & business 

plans 

– Incubators and mentoring 

– Raising capital 

• Sustainability & Lifecycle Analysis 

– Electric vehicles 

– Energy storage 

– Urban environment 

• Switchgear, Diagnostics & Cybersecurity 
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Summary of Research and Educational Activities 

 
The LCRE is continuing to make progress and achieve results in its core research fields and is 

continuing to establish itself as a leader, especially with regards to alkaline anion exchange 

membrane (AAEM) fuel cells, lithium ion batteries, and electric vehicle research and education.  

Additionally, the capabilities of the LCRE are being expanded in these and new areas as 

evidenced by the departmental hiring of several new faculty members in the fields of electrical 

and mechanical engineering, and the induction of several new Research Members, along with the 

establishment of new core areas of research such as WTE and industrial energy efficiency 

management. 

 

Below is a summary of the latest updates with regard to existing and new research and 

educational programs at the LCRE: 

 

Battery Innovation 

The Lithium-ion Battery Safety Project was completed at the end of March, 2012. This was 

initially a three year project. The project was shortened to two years due to lack of funding for 

the third year. The project was re-scoped in September 2010. The goal was to develop a battery 

failure early warning system at the cell level. This is a necessary step to achieve the long term 

goal, which is to develop a reliable battery pack failure early warning system that the U.S. Navy 

needs to help re-establish the lithium ion battery program to meet future missions. 

 

The IUPUI team worked closely with the team from Delphi Automotive on the project. The 

project is very challenging because the identification of battery failures requires a comprehensive 

understanding of the battery design, structure, and behavior. Extensive and time consuming 

battery testing was conducted. Various modeling and simulations were performed. Furthermore, 

a significant amount of data was processed. The team successfully identified several battery cell 

failure signatures, developed algorithms and sensors to detect them, and designed and built a 

system that can detect the signals and provide early warning. The technology can be used in 

FAA and automotive industry because Lithium-ion Battery safety is of their concern due to 

accidents in electric vehicle and air transportation of Li-ion battery. 

 

In addition to the Lithium-ion Battery Safety Project, the LCRE has recently partnered with the 

Battery Innovation Center and Delphi on an ARPA-E proposal. The title is “Advanced Battery 

Management and Protection for Electric Drive Vehicles”, and also includes Oak Ridge National 

Lab (ORNL, Oak Ridge, TN), the National Renewable Energy Lab (NREL, Golden, CO), and 

the Science Application International Corp (SAIC), and seeks $10M in funding over 3 years. 

 

The LCRE is also working with Jeco Plastic Products (Plainfield, IN) on extending battery safety 

technology to the pallets upon which they are stored and shipped.  This is an area of intense 

interest to warehouses and shipping companies.  Research is underway to identify best-in-class 

technologies and how they can be integrated into a universal system solution. 
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Signature Center Status 

 
One of the top priorities for the LCRE is to achieve signature center funding on the IUPUI 

campus.  LCRE Director Schubert is working to receive this funding, which will result in an 

annual stipend from the campus, which is subsequently matched by the School of Engineering 

and Technology.  He participated in the Signature Center Initiative Review Team to better 

understand the criteria to achieve signature center status.  A Signature Center is a research unit 

distinctly identifiable with IUPUI. In addition to representing an area of research strength, the 

center will usually build on some ongoing activities and have many of the following attributes: 

• Signature centers will often be interdisciplinary in character. They should have the 

capacity to attract significant external funding appropriate to the disciplines involved, 

including federal grants and foundation support. The centers need to bring academic 

distinction to the campus. After an initial period of campus-based seed funding, they 

should become largely self-sufficient in a 3 to 5 year time frame. 

• The work of the center should have something unique and distinctive, which makes it 

stand out. It should not focus on an area commonly studied at many other universities, 

although collaborations with other institutions could be a desirable feature. 

• The center should engage in work which takes advantage of the urban location in 

Indianapolis and establish partnerships with local community and cultural organizations. 

 

MSW Gasifier  
 

In June LCRE took possession of MSW Gasifier donated by Conversion Energy Systems.  No 

facilities were available for the gasifier on campus.  SAIC donated space at their Bedford, IN 

facility to house the gasifier.  LCRE is currently working with SAIC and the University of 

Louisville to form an industrial-academic collaboration on WTE technologies.  The initial goals 

will be to get the gasifier operational, increase student involvement, design and conduct hands-

on research, develop partnership opportunities, and create a first of its kind outdoor laboratory 

representing three major MSW to energy technologies.  Future goals are to become the “go to” 

organization for MSW research and deployment. 

 

Industrial Assessment Center (IAC) 

IUPUI was awarded a $1.3 million grant from the U.S. Department of Energy’s Office of 

Energy Efficiency and Renewable Energy (EERE) Program in the Fall of 2011 to establish an 

Industrial Assessment Center (IAC).  The IAC at IUPUI is the only center of its kind in the 

state of Indiana.  The missions are to train the next generation of energy efficiency experts and 

provide energy assessments to small- and medium-sized companies for improving energy 

efficiency, see the IAC website for more information: www.engr.iupui.edu/IAC.  On March 5
th

 

IUPUI hosted Department of Energy Secretary Steven Chu, who attended a kick-off event for 

the center.   

 

Currently, the IAC has been focusing on curriculum development, team building, and 

preparation for conducting energy assessment. An “Energy Management” certificate program 

http://www.engr.iupui.edu/IAC
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has been developed, and has been approved by the School of Engineering & Technology. We are 

waiting for the final approval from the Purdue Graduate School. The certificate program is 

expected to be offered starting Fall 2012. The graduates of the program will receive certificates 

from DOE and from Purdue University. We are also ready to conduct energy assessment to 

companies. The first energy audit was conducted on 2/24/2012. 

 

Indiana Advanced Electric Vehicle Technology Consortium (IAEVtec) 

The Lugar Center has participated in the consortium led by Purdue University called the Indiana 

Advanced Electric Vehicle Technology Consortium (IAEVtec). As a member of the consortium, 

we have developed 9 graduate level courses in the areas of electric and hybrid electric vehicle 

technologies. An “Electric and Hybrid Electric Vehicle” Certificate Program has been developed 

and approved by the School of Engineering and Technology. We are waiting for the final 

approval by the Purdue Graduate School. These courses are delivered on-line, which provide 

convenience to the existing workforce in the automotive industry. Adequate training to the 

workforce will help our companies to be more competitive globally. We are offering 7 of the 9 

courses already. The remaining two courses will be offered starting in Fall 2012. 

 

Fuel cell research 
 

Dr. Rongrong Chen continues her research and development on anion-exchange-membrane fuel 

cells (AEMFCs) using H2 and ethanol as the anode fuels.  The key materials developed by her 

team have been demonstrated to achieve the targeted performance, and to be applicable for low-

cost yet high-performance AEMFCs.  A Phase I Small Business Innovation Research (SBIR) 

project was awarded to prove the design concept for direct ethanol fuel cells (DEFCs) based on 

the anion-exchange-membranes. A Phase II project for demonstrating a 40 Watt DEFC prototype 

system will be applied for in 2012.   

 

The catalyst technology developed for auto-thermal reforming of butanol to generate hydrogen 

has resulted in an award of Phase II Small Business Technology Transfer (STTR) project from 

the Department of Defense at the end of 2011.   This project started in early 2012.  IUPUI will 

provide Innovatek catalysts for reforming butanol. 

 

Specific Accomplishments include: 

 

 Improved theoretical model for designing novel catalysts with high activity and durability 

for the AEMFCs, 

 Developed low-cost, yet high-performance catalysts for oxygen reduction reactions in 

alkaline media, 

 Completed a state-of-the art research laboratory for fuel cell and membrane development. 

 Filed 1 additional patent application (total is six from this work), 

 Published four papers in top-ranked peer-reviewed international journals, with additional 

manuscripts in development (total of 20 papers published). 
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Power for Future Soldiers ($1.02M, 2 years) 

 
Project will assist the Army Research Lab in the development of a reliable and safe lightweight 

renewable power source. This power source will enable military personnel to better maintain full 

use of their equipment while in the field and allow them to more easily transport reliable power 

sources.  This research project is being led by Dr. Rongrong Chen, Associate Research Professor 

in the Mechanical Engineering Department at IUPUI - Purdue School of Engineering and 

Technology.  The funding was approved as part of the Fiscal Year 2010 Department of Defense 

Appropriations Act and will be completed Fall 2012.   

 

Specific Objectives: 

 

 Develop novel anion exchange membranes (AEMs) with improved ionic conductivity 

and stability. 

 Develop novel non-Pt catalysts for oxygen reduction reaction (ORR). 

 Develop ionomers for preparing high-performance and low-cost MEAs. 

 Design, fabricate, and test single cells of fuel cells using AEMs with power capacity and 

durability comparable. 

 

Accomplishments: 

 

 Anion exchange membranes with ionic conductivity ~ 0.1 S/cm at room temperature, and 

stable at temperature > 60 C. 

 A validated model for designing novel catalysts with good activity and durability for 

ORR  

 Non-Platinum catalysts with ORR performance in AEM fuel cells comparable with 

commercial Platinum/C catalysts 

 

Outcomes from the projects: 

 Two provision patents have been filed: one is related to catalysts for ORR, another is 

related to the membrane technology. 

 9 papers have been published or accepted to be published in high-impact peer-reviewed 

journals, while other two papers have been prepared to be submitted for publication. 

 Initial performance of H2/O2 AEM fuel cells using non-Platinum catalysts has been 

demonstrated to be the bench-mark in the field. After the durability of the AMEFC 

performance is demonstrated, a product will be feasible.   

.   

 

Pew Environmental Group report  
 

Professor Eric Dannenmaier of the Robert H. McKinney School of Law is completing the final 

report.  The LCRE still has a small amount of funds left that will either be used for publishing 

the final report or for marketing and promotion.  The goal is to have the report completed by the 

fall of 2012.  Achieving Energy Security in the Midwestern Great Lakes States has been the 

result of a collaboration between the policy working group of the Richard G. Lugar Center for 
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Renewable Energy at Indiana University-Purdue University Indianapolis and the Pew Project on 

National Security, Energy and Climate, a project of The Pew Charitable Trusts. The report brings 

together experts from law, the natural sciences, business, engineering, humanities, and policy 

analysis to examine the political, economic and national security challenges of the current 

national energy posture.  The goal of this effort is to raise awareness among state and local 

policymakers and public officials about the critical link between energy security, economic 

security and national security, and the long-term consequences for the United States and the 

Midwest if inadequate attention is paid to the development of renewable energy technologies and 

infrastructure. 

 
 

Recent Publications 
 

1. H. He, W. Niu, R. Chen*, Y. Kim*, “Rechargeable Lithium-Air Battery with Neutral 

Aqueous Electrolyte”, accepted, Electrochimica Acta, (2012). 

2. J. Guo, H. Li, H. He, D. Chu and R. Chen*, “CoPc and CoPcF16 Modified Ag 

Nanoparticles as Novel Catalysts with Tunable Oxygen Reduction Activity in Alkaline 

Media”, J. Phys. Chem., C, 115 (17), 8494-8502 (2011).   

3. W. Sun, A. Hsu and R. Chen*, “Palladium-coated manganese dioxide catalysts for 

oxygen reduction reaction in alkaline media”, J. Power Sources, 196, 4491–4498 (2011).  

4. W. Sun, A. Hsu and R. Chen*, “Carbon supported tetragonal manganese oxide catalysts 

for oxygen reduction in alkaline media”, J. Power Sources, 196, 627-635 (2010).  

5. L. Huang, Q. Liu, R. Chen, A. Hsu, “Hydrogen production via auto-thermal reforming of 

bio-ethanol: The role of iron in layered double hydroxide-derived Ni0.35Mg2.65AlO4.5 

catalysts”, Applied Catalysis A: General, 393, 302–308 (2011) 

6. L. Huang, R. Chen, D. Chu, A. Hsu, “Hydrogen production through auto-thermal 

reforming of bio-ethanol over Co-based catalysts:effect of iron in Co/Al2O3 catalysts”, 

International Journal of Hydrogen Energy, 35, 1138-1146 (2010). 

7. P. Schubert, J. Paganessi, A. D. Wilks, M. Murray  “Distributed Hydrogen Generation 

and Storage from Biomass,” ACerS, Matls Challenges in Alt. and Renew. Energy, 

Clearwater, FL, Feb 2012. 

8. H. He, Y. Lei, C. Xiao, D. Chu, R. Chen* and G. Wang*, “The Molecular and Electronic 

Structures of Transition Metal Macrocyclic Complexes as Related to Catalyzing Oxygen 

Reduction Reactions: A Density Functional Theory Study”, submitted to Journal of 

Physical Chemistry C, 2012.  

9. L. Ma, R. Chen, H. He and A. Hsu, “Carbon-Supported PdRu as a Highly Active Ethanol 

Oxidation Catalyst for Anion-Exchange-Membrane Direct Ethanol Fuel Cells”, submitted 

to Electrochemistry Communications, 2012. 

10. J. Guo, H. He, D. Chu and R. Chen*, “OH
-
-binding effects on metallophthalocyanine 

catalysts for the O2 reduction reaction in anion-exchange-membrane fuel cells”, 

Submitted, Electrocatalysis, 2012.  

11. L. Ma, A. Hsu, D. Chu and R. Chen*, “Comparison of ethanol electro-oxidation on Pt/C 

and Pd/C catalysts in alkaline media”, accepted, International Journal of Hydrogen 

Energy, 2012.  
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12. L. Sun, J. Guo, J. Zhou, Q. Xu, D. Chu and R. Chen*, “Novel nanostructured high-

performance anion exchange ionomers for anion exchange membrane fuel cells”, Journal 

of Power Sources, 202, 70-77, 2012. 

13. A. Karimi, M. Rajagopal and M. R. Nalim, “Turbulence-Chemistry Interaction in Co-

axial Methane Diffusion Flame: Effect of Reaction Mechanisms and Combustion 

Models,” Central States Section Spring Technical Meeting, Dayton, Ohio, April 2012. 

14. Abdullah Karimi, Sameera D Wijeyakulasurya, M. Razi Nalim, “Numerical Study of 

Supersonic Flow over Backward Facing Step for Scramjet Application,” 48th 

AIAA/ASME/SAE/ASEE Joint Propulsion Conference & Exhibit”, Atlanta, Georgia, 

July-August 2012. 

15. Sameera D Wijeyakulasurya, M. Razi Nalim, “Fuel Proximity Effect on Hot-Jet Ignition 

in a Wave Rotor Constant Volume Combustor,” 48th AIAA/ASME/SAE/ASEE Joint 

Propulsion Conference & Exhibit”, Atlanta, Georgia, July-August 2012. 

16. Keith Smith, M. Razi Nalim, “Coupled Analysis of the Inlet and Fuel Systems of a Wave 

Rotor Constant-Volume Combustor,” 48th AIAA/ASME/SAE/ASEE Joint Propulsion 

Conference & Exhibit”, Atlanta, Georgia, July-August 2012. 

17. R. Chen, “Novel Catalysts with Tunable Oxygen Reduction Activity in Alkaline Media”, 

243rd ACS National Meeting & Exposition American Chemical Society meeting, March 

25- 29, 2012, San Diego, California. 

18. Cowan, J. (2012). Green: Building Information Modeling. Council of Deans of 

Architecture of Schools of Thailand Conference (CDAST). Bangkok, Thailand. May 19-

20, 2012. 

19. Cowan, J. (2012). Sustainable Architecture: Conceptual Approaches. King Mongut 

Institute of Technology Ladkrabang, Thailand.May 16, 2012.  

20. Fox, P., Goodman, D., Cowan, D., Hundley, S. How to Establish Successful International 

Experiences for Engineering and Technology Students. Proceedings from the Hawaii 

International Conference on Education, CD-ROM, Honolulu, Hawaii, January, 2012.  

21. Cowan, J., Fox, P., Goodman, D. (2012).Educating Engineers and Technologists for a 

Green/Sustainable Future. Journal of Engineering Technology (accepted, in-progress for 

publication) 

22. Nina Mahootcheian Asl, Joshua Keith, Cheolwoong Lim, Likun Zhu, Youngsik. Kim, 

“Inorganic Solid/Organic Liquid Hybrid Electrolyte for Use in Li-ion Battery” 

Electrochimica Acta, (2012) Accepted.  

23. Nina Mahootcheian Asl, Seong Shen Cheah, Jason Salim, Wen Chao Lee, Youngsik. 

Kim, “Li-Liquid Flow Battery for Stationary Energy Storage: Harvesting Li from Waste 

Li-ion Batteries and Discharging with Water” Energy & Environmental Science, (2012) 

Submitted.  

24. Hui. Hu, W. Niu, Nina Mahootcheian Asl, Jason Salim, Rrongrong Chen, Youngsik Kim, 

“Effects of Aqueous Electrolytes on the Voltage Behaviors of Rechargeable Li-Air 

Batteries”, Electrochimica Acta, 67 (2012) 87-94 .  

25. Nina Mahootcheian, Asl,b Seong Shen Cheah,c Jason Salimc and Youngsik Kim, 

“Lithium–liquid battery: harvesting lithium from waste Li-ion batteries and 

discharging with water” The Royal Society of Chemistry, Accepted 30th April 2012. 

26. Sen, A. K. (2012): Streamflow Variability in the Southern Appalachians and 

Atmospheric Teleconnections, River Research and Applications (in press).  
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27. Ceviz, M. A., Sen, A. K., Kuleri, A. K., and Oner, I. V. (2012): Engine Performance, 

Exhaust Emissions, and Cyclic Variations and in a Lean-Burn SI Engine Fueled by 

Gasoline-Hydrogen Blends, Applied Thermal Engineering 36, 314-324. 

28. E. Dannenmaier, “Environmental Law Spring Symposium”, IUPUI, 8 April 2012. 

29. P. Schubert, “When Everything is Electric,” IEEE Electro-Information Technology, 8-10 

May, 2012, Indianapolis.  Invited keynote speech. 

 

Inventions Submitted 

1. Peter J. Schubert, “Superconducting Composition and Applications Thereof,” invention 

submitted to IURTC, patent pending 61/590,520. 

2. Peter J. Schubert, “Ethanol and low-C Alkanes by Electro-assisted Catalysis of Producer 

Gas Mix,” invention submitted to IURTC. 

3.  Likun Zhu, Matthew Rubin, Sohel Anwar, Jian Xie, Peter J. Schubert,  “Universal 

Modular Refillable Self-regulating Hydrogen Generation System,” invention submitted to 

IURTC.  

4. Peter J. Schubert, “Synergistic Energy and Resource Recovery for Human Health 

Facilities,” submitted to IURTC, inventor. 

5. Youngsik Kim, Nina Mahootcheian Asl, Joshua Keith, “Hybrid Electrolyte for Li-ion 

Battery” pending now, IURTC No. 12026; Application No. 61/531,342.  

6. Youngsik Kim, Nina Mahootcheian Asl, Dilara Sultana, “Novel Cathode Materials for 

Li-ion Battery” pending now, IURTC No. 12018; Application No. 61/531,822.  

7. Youngsik Kim, Rongrong Chen, Hui He, “Aqueous Electrolytes for Lithium-Air Battery” 

pending now, IURTC No. 12027; Application No. 61/531,330.  

8. Youngsik Kim, Nina Mahootcheian Asl, “Method and Apparatus for Recovering Lithium 

Metal” IURTC No. 12080/12081; Application No. 61/606,465, filed March 4, 2012.   

9. Youngsik Kim “Na-Liquid flow battery for stationary energy storage applications” 

Submitted to patent office.   

 

Conferences attended, Invited Talks, Collaborations established 

1. WFYI “No Limits” program panelist for 1 hour program on Greening the Heartland 

conference.  (Schubert) 

2. Great Decisions series by Mid-North Shepherd’s Center, “Energy, Water & War,” invited 

lecture, 30 May 2012.  (Schubert) 

3.  DOE Hydrogen Fuel Cell Technical Advisory Committee, “Research in Fuel Cells and 

Related Energy Technologies,” 9 May 2012.  (Schubert) 

4. International Space Development Conference, Washington, D.C., May 24-28, 2012.  

Provided IUPUI value proposition white papers to Planetary Resources and to Shackleton 

Energy Company.  (Schubert) 

5. Materials Challenges in Alternative and Renewable Energy, Clearwater, FL, Feb. 26 to 1 

May, 2012.  (Schubert) 

6. US Advanced Ceramics Association 34th Annual Conference on Composites, Materials 

and Structures (ITAR restricted), Cape Canaveral, FL, Jan 23-27, 2012.  (Schubert) 

7. 2012 Public and Land-Grant University Conference on Energy Challenges, Columbus, 

OH, 29-31 April, 2012.  (Schubert) 

8. Greening the Heartland, Indianapolis, IN, 16-18 April 2012.  (Schubert) 
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9.  The progress of STTR phase II program with Innovatek was reviewed at IUPUI on May 

18
th

.  The funding company was impressed with our progress.  Further collaborations for 

other potential projects were discussed and will be established. (R. Chen) 

10.  Invited by a program manager from DARPA to attend a workshop "Low-temperature 

Electrochemical Oxidation of Hydrocarbon Fuels" in July, 2012. (R. Chen) 

11. Attended the 2012 U.S. Department of Energy (DOE) Hydrogen and Fuel Cells Program 

and Vehicle Technologies Program Annual Merit Review and Peer Evaluation Meeting 

(AMR) in the Washington, D.C. on May 14-18, 2012. (Zhang) 

12. Appointed as the secretary of ASM (the American Society for Metals) International 

Indianapolis chapter. (Zhang) 

13. Argonne National Laboratory, Chemical Sciences and Engineering (CSE) Division, Main 

PI: Dr. Christopher Johnson.  Collaboration: Sulfide, oxide, and oxy-sulfide compounds 

are prepared in the Lugar Center, and ANL test them for potential anode and cathode for 

Na-ion rechargeable batteries.  

14. General Motors R&D Center, Electrochemical Energy Research Lab, Main PI: Dr. Jung-

Hyun Kim  Collaboration: Oxy-sulfide compounds are prepared and tested as the 

potential large capacity cathodes for Li-ion rechargeable batteries in the Lugar Center, 

and GM do chemical analysis such as XRD, SEM, and TEM measurements.   

15. Organized regular ASME-CIS meeting at IUPUI and seminars for members. (Kim) 

Significant research milestones 

 Developed a novel catalyst system with excellent performance in alkaline anion-

exchange-membrane fuel cells ( 500 mW cm
-2

 power density was achieved in H2/O2 

AEMFCs) (R. Chen) 

 Achieved power capacity over 100 mW cm
-2

 in direct ethanol fuel cells.  (R. Chen)   

  Demonstrated high performance of direct ethanol fuel cells utilizing ethanol from CIE.  

(R. Chen) 

 Demonstrated the performance of anion-exchange-membrane fuel cells using low-cost 

catalysts to be comparable to state-of-the-art proton-exchange-membrane fuel cells using 

Pt-based catalysts.  (R. Chen) 

 Focusing on durability of AEMFCs in the further work.  (R. Chen) 

 Planning and preparing the summer outreach project funded Advanced Research Projects 

Agency-Energy (ARPA-E).  (Zheng) 

 Building yeast suitable for cost savings for 1
st
 generation ethanol plants through reduced 

enzyme utilization and more efficient fermentations through Xylogenics, Inc.  Xylogenics 

is also working to bring these strains to market and has carried out plant scale feasibility 

studies in the last year which were very promising.  (Goebl) 

 Assisted Dr. Rongrong Chen testing ethanol mixtures from various steps of the 

commercial ethanol process for suitability in fuel cell energy production.  We have also 

started discussions with DSM regarding the potential co-development of yeast strains for 

the production of cellulosic ethanol.  (Goebl) 
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Outreach 
 

In addition to research and training, the LCRE continues to achieve its mission through public 

outreach activities.  The Center hosts the annual Lugar Center Renewable Energy Forum, which 

provides a platform for the discussion of critical and timely energy issues.  The Lugar Center 

Renewable Energy Forum consistently attracts an audience of between 120-150 clean energy 

stakeholders from all across Indiana and beyond, representing numerous industries and 

organizations that are directly involved in a variety of related activities.  The Forum also receives 

significant visibility and publicity through local and regional media outlets, such as the 

Indianapolis Star, WFYI, Hoosier Ag Today, WISH-TV, Indiana Living Green magazine, and 

many others.  Participants and stakeholders represent a diverse range of industries and interests, 

keeping in line with the LCRE’s interdisciplinary approach to addressing societal needs for 

clean, affordable and renewable energy.  Last year’s Forum focused on the topic of Electric and 

Hybrid Electric Vehicles, and included participation from such organizations as Allison 

Transmission, Delphi Corporation, Cummins, Ener1, and many other key state players that are 

helping to contribute to the clean transportation segment.   

 

As mentioned in the introduction the LCRE held its annual forum as part of the Lugar Center 

Renewable Energy Forum Series.  This year’s topic was “Waste to Energy, Chemicals, Fuels, 

and Heat”, an emerging area of research and education within the Center and university.  The 

waste to energy forum covered current and future technologies in each major waste area, from 

agricultural waste and biomass, to municipal solid waste and more. Participants discussed a 

variety of topics including emerging technologies, business challenges and opportunities, and 

key policy and regulatory issues. In addition to individual speakers, panel discussions throughout 

the conference discussed the current state and anticipated future of the waste to energy industry, 

as well as recent developments, opportunities and challenges related to regulation and permitting.   

As discussed above the LCRE has recently taken possession of a gasifier.  The first steps being 

taken are to form the Practical Economical Waste to Energy Research (PEWTER) consortium.  

The core participants include:  

 SAIC, Energy Sector, providing Engineering Production Company services with systems 

integration of best-in-class subsystems into semi-custom installations, either turn-key or 

performance-based.  Provide broad support across a range of issues, bringing to bear the 

resources of a major Fortune 500 company to the specific needs of PEWTER and its 

commercial off-shoots. 

 IUPUI’s Purdue School of Engineering & Technology and the Richard G. Lugar Center 

for Renewable Energy, and the Kelly School of Business providing hands-on 

experimental work, feedstock pre-processing and process flow, technical expertise in 

thermochemical conversion, site assessment, construction management, and 

environmental permits, plus inputs to public policy, outreach and education.  

 U of Louisville’s J.B. Speed School of Engineering and the Conn Center for Renewable 

Energy Research, providing hands-on experimental work, technical expertise in 

electronic controls, cyber security, chemical analysis, output post-processing treatment, 

plus inputs to documentation, outreach, and education.   
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The Mission of PEWTER is to become the world’s pre-eminent provider of semi-custom system 

solutions for waste conversion and being a trusted advisor on all matter relevant to the Waste to 

Energy (WTE) field, providing information, experimental support, and complete solutions as 

needed by our customers.  Currently the bylaws, white paper, and membership documents are 

being drafted. 

The LCRE also continues to be involved in several campus, statewide and regional energy and 

sustainability leadership activities, and strives to be an active partner to expand energy security 

and clean, renewable energy across the state of Indiana and beyond. 

 

Other recent outreach activities include the following: 

 

 IUPUI Energy Club-The LCRE continues to serve in an advisory role to the IUPUI 

Energy Club.  The goal of this student organization is to inform and educate students on 

campus of research, careers, and opportunities in the fields of energy.  The club also 

generates awareness and discussion about key global issues related to energy use, such as 

sustainability and energy security.  The relationship between the LCRE and Energy Club 

also provides many opportunities for IUPUI students to get involved in the workings of 

the LCRE as volunteers or interns.  The Club has also welcomed newly-joined Research 

Member Professor Jerome Dumortier as the new mentor for the club. 

  

 Indiana State Biomass Energy, Solar Energy, and Wind Energy Working Groups-

The LCRE is an active member of the Indiana State Biomass Energy Working Group, 

Solar Energy Working Group, and the Wind Energy Working Group.  The LCRE 

continues to participate and take an active role in these important state level initiatives to 

further expand and promote renewable energy research and applications across Indiana.  

In June the LCRE was asked to be on the Executive Committee of the Indiana Biomass 

Energy Working Group.  Newly-appointed General Manager Patrick Flynn will 

represent LCRE on this committee.   
 

 Energy Systems Network and Battery Innovation Center (BIC) – IUPUI is a partner 

in the newly formed BIC lead by ESN and Crane NSWC.  The goal of this proposed 

organization is to develop a pipeline and process for taking basic and applied battery 

research in the state and move it along the product development process to ultimately 

benefit the Department of Defense. 

 

 

New Personnel at LCRE 

 
The LCRE continues to rely upon its highly qualified staff and Research Members to advance its 

mission and benefit the university, city, state, and world.  Several new additions to both 

personnel categories occurred in 2012, including the hiring of a new general manager.  Below is 

a list of new personnel at the LCRE and some additional background about each: 
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Staff 

 
Peter J. Schubert, Ph.D., P.E., Director, LCRE 

 

Dr. Peter J. Schubert is a licensed Professional Engineer who holds 35 US Patents, and is the 

author of over 75 technical publications.  He received his Ph.D. from Purdue University on a 

General Motors Fellowship.  After returning to Delphi Electronics & Safety (Kokomo, IN) he 

was inducted into the Delphi Hall of Fame, and promoted to Technical Fellow.  Dr. Schubert is 

the Principal Investigator on research projects from the USDA, DOE, DOD, and NASA, all 

related to renewable energy, energy harvesting, and sustainability.  Schubert is an Instructor with 

the Society of Automotive Engineers, and has taught over 1000 engineers from 17 countries in 

systems engineering and mechatronics system design.  Dr. Schubert is a recognized technology 

leader in multiple disciplines, and provided consulting services to industry as the Senior Director 

for Space, Energy & Education Research at Packer Engineering, Inc., Naperville, IL from 2006 

until 2011.   

 
Patrick Flynn, General Manager, LCRE.  Educational experience includes the completion of a 

B.A. and M.S. in Environmental Management, and a Masters in Public Administration.  As a 

Program Manager at the Indiana Office of Energy Development (OED) was responsible for 

Renewables, Vehicle Technologies, and Energy Efficiency programs.  In two years at OED 

managed nearly $100M in federal grant monies covering 12 grant programs. Was involved with 

all aspects of the grant process including design, evaluation, award process, project completion, 

monitoring, technical assistance, reporting, and closeout. Work included extensive federal grant 

reporting on a quarterly basis for all grant programs including multiple federal project officers.  

In addition to the grant administration work, worked extensively in OED outreach and 

communication that includes public speaking, industry events, education, public events, and 

OED sponsored events. Administered the Indiana Wind, Solar, and Biomass Working 

groups. Worked with many groups in all program areas, 

 

Research Members 
 

Jan Cowan, Ph.D., Assistant Professor, Purdue School of Engineering and Technology, 

IUPUI 

 

Dr. Cowan is the Director and an Assistant Professor in the Architectural Technology Program 

within the Purdue School of Engineering and Technology at Indiana University Purdue 

University Indianapolis (IUPUI).  He teaches courses in residential and commercial construction, 

facilities management, building systems and interior design.  His research interests lie in the 

areas of international education, disaster reconstruction, Computer Aided Drawing and 

visualization, computer gaming, innovation diffusion, distance learning and energy 

simulation.  He is a graduate architect with degrees in art education, visual arts (sculpture) and 

sustainable architecture. He is also the co-founder of Global Design Studio, an international 

education collaborative that addresses design problems in various locales around the world, most 

recently in disaster stricken areas (e.g., Thailand, Indonesia, New Orleans). As well, Dr. Cowan 

serves as a mentor for IUPUI’s student chapter of Engineers without Borders. He has practiced 
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as an architectural designer in the private sector and has taught in postsecondary institutions in 

several countries. 

 

Tom Iseley, Ph.D., P.E., Director, Construction Engineering Management Technology, 

Purdue School of Engineering and Technology, IUPUI 

 

Dr. Tom Iseley has over 35 years of experience in the planning, design, and construction of 

underground infrastructure systems. From 1982 until 1995, he served on the faculty of 

Mississippi State University, Purdue University, Louisiana Tech University, and as chairman of 

the department of Construction Technology at the Purdue University School of Engineering and 

Technology in Indianapolis. During the past 15 years, he has maintained an international 

leadership position in trenchless technology. In 1989, Dr. Iseley established the Trenchless 

Technology Center (TTC), an industry/university cooperative research facility, at Louisiana Tech 

University and served as director for 5.5 years and director of development for 2 years. He is a 

founding director of the North American Society for Trenchless Technology (NASTT). He 

served for 3 years as the chairman of the National Utility Contractors Association’s (NUCA) 

Trenchless Technology Committee, and he received NUCA’s 1993 Associate Member of the 

Year Award. Also, in 1993, Dr. Iseley was selected as the Trenchless Technology Magazine’s 

Person of the Year. He received the ASCE 1995 John O. Bickel Award and the 1999 Stephen D. 

Bechtel Pipeline Engineering Award. He has served on the board of directors of the American 

Underground-construction Association (AUA) from 1991 to 2005. Dr. Iseley holds a B.S. degree 

in Civil Engineering and an M.B.A. degree from the University of Alabama in Birmingham and 

a Ph.D. degree in Civil Engineering from Purdue University. 

 

Dr. Iseley has used his knowledge and experience in this field to apply it to the Waste to Energy 

(WTE) arena.  As a result, Dr. Iseley has successfully developed the WTE Working Group of the 

Lugar Center at IUPUI and recently commissioned an international assessment of WTE 

technologies in an attempt to database, categorize, quantify, and validate the myriad of WTE 

technologies that exist globally.  This work will soon be published, and additional proposals are 

underway.  The LCRE believes that this Working Group, and the IUPUI faculty and students 

associated with the effort, will serve as an important information and educational resource for 

WTE companies, investors, and others searching for proven and validated “game changing” 

WTE technologies.  Dr. Iseley  

 

Jerome Dumortier, Ph.D., Assistant Professor, IU School of Public and Environmental 

Affairs (SPEA), IUPUI 

 

Dr. Jerome Dumortier’s primary area of expertise and research are agricultural and natural 

resources economics. He also has interests in energy and financial economics. Of particular 

interest to Dr. Dumortier are greenhouse gas emissions associated with land-use change and 

agricultural production at a global scale. This interest resulted in contracting/consulting work 

with the German Marshall Fund and the EU Commission (Joint Research Center). In the future, 

Dr. Dumortier would like to expand his research into the area of biomass co-firing and its effect 

on commodity prices in the United States.  
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Rebecca Barthelmie, Ph.D., Professor of Atmospheric Science and Sustainability, Indiana 

University-Bloomington 

Rebecca Barthelmie is Professor of Atmospheric Science and Sustainability at Indiana 

University. Her research encompasses many aspects of wind energy but focuses on optimization 

of wind farm layouts and measurements and modeling of wind turbine wakes in large wind 

farms. Her research is funded by external agencies including the Department of Energy and the 

National Science Foundation and also private companies such as wind farm developers. She is an 

author of over 100 international reviewed journal papers and more than 250 conference papers 

and reports. She is co-chief Editor of the journal Wind Energy, and a member of the science and 

technical committees of many wind energy conferences. In 2009 she received the annual 

scientific award from the European Wind Energy Academy for 'her extraordinary efforts and 

achievements in the field of wind energy research'. 

 

Sara Pryor, Ph.D., Provost Professor Atmospheric Science Program, Center for Research 

in Environmental Sciences, Indiana University-Bloomington 

Professor Pryor received her PhD from the University of East Anglia in 1992 and then was a 

Post-Doctoral Fellow at the University of British Columbia until she joined the IU faculty in 

1995. In addition to her position at IU, she is also a visiting distinguished professor at the 

Atmospheric Environment Institute at the University of Aarhus in Denmark, and a visiting senior 

scientist with the Department of Wind Energy and Atmospheric Physics at the Risø National 

Renewable Energy Laboratory in Denmark.  

Professor Pryor conducts research focused on two major areas: (1) physical climatology, 

specifically climate change and variability, and impacts on the energy and agricultural sectors; 

and (2) atmospheric chemistry and biogeochemical cycling with the atmosphere-surface 

exchange of reactive gases and particles. Professor Pryor has published over 90 articles in 

internationally renowned journals, and edited a book published last year entitled ‘Understanding 

climate change: Climate variability, predictability and change in the Midwestern US.’ She is 

contributing author to Intergovernmental Panel on Climate Change (IPCC) Special Report on 

Renewable Energy Sources and Climate Change Mitigation (SRREN) (Chapter ‘Wind Energy’), 

editor of the foremost atmospheric science journal - the Journal of Geophysical Research: 

Atmospheres, and is currently engaged by the International Atomic Energy Authority (IAEA) for 

her research on links between climate change, extreme events and critical energy infrastructure.  

Professor Pryor is a current Fellow of the Academic Leadership Program and past recipient of 

the IU Presidents Award in recognition of outstanding teaching, research and service. 

Hazim El-Mounayri, Ph.D., Associate Professor and Associate Chair, Department of 

Mechanical Engineering, Purdue School of Engineering and Technology, IUPUI 

 

Dr. El-Mounayri is an associate professor of ME, the co-director of the Advanced Engineering & 

Manufacturing Laboratory (AEML) at IUPUI, and a senior consulting scientist for 

manufacturing applications at Advanced Science and Automation Corp. Dr. El-Mounayri is also 

a founder of INDI (Integrated Nanosystems Development Institute), a multidisciplinary institute 
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for nanotechnology research and development with a focus on the design and manufacturing of 

innovative nanosystems and devices. The AEML is currently conducting research in virtual 

manufacturing and intelligent (multiscale) machining which aims at developing the Advanced 

Virtual Manufacturing Laboratory for Training, Education and Research (AVML), an innovative 

e-learning tool for educating students and training the next generation workforce on sophisticated 

manufacturing technology and its underlying theory. Dr. El-Mounayri’s research focus is in 

advanced manufacturing, including micro- and nano- machining modeling using techniques such 

molecular dynamics simulation. As part of INDI, he conducts multidisciplinary R&D, including 

nano-manufacturing using advanced technology such as AFM (Atomic Force Microscopy). Dr. 

El-Mounayri is also interested in the design and manufacturing of viable renewable energy 

systems, especially ones harvesting wind and solar energy. Recently, he has conducted research 

in nano-energy aimed at improving the efficiency of solar cells. Dr. El-Mounayri has worked as 

consultant for and conducted R&D for a number of local companies in the areas of CAD/CAM, 

CNC machining, and process development/improvement. He has served as reviewer for a 

number of technical journals, and acted as chair/organizer of conference committees/symposia at 

NAMRC, ASME, and MSEC. He has published over 65 technical papers in peer-reviewed 

journals and technical conferences in his field, and gave presentations at various national and 

international conferences. He is a member of ASME, ASEE, and SME. 

 

Stephen K. Randall, Ph.D., Associate Professor, Department of Biology, School of Science, 

IUPUI 

Dr. Steve Randall has been faculty at IUPUI School of Science, a school of Purdue University, 

for over 20 years. He has mentored over 49 undergraduate-research projects. Of these, 33 

undergraduates have appeared on published abstracts or delivered talks, and seven have been co-

authors on peer-reviewed published papers.  Dr. Randall has been a mentor for the LSAMP 

(Louis Stokes Alliances for Minority Participation) Program, the Ronald E. McNair Post 

baccalaureate Achievement Program’s full-time summer research component, the DSRP 

(Diversity Scholars Research Program), the School of Science Minority Research Scholarship 

Program, the IUPUI UROP (Undergraduate Research Opportunities Program), and the 

Multidisciplinary Undergraduate Research Institute (MURI).  He is currently co-P.I. on a 

National Science Foundation-Undergraduate Research Mentoring program (NSF-URM) grant 

titled, A Multi-year Immersion in Interdisciplinary Research, with co-P.I. Brenda Blacklock, for 

close to one million dollars ($943,000).  His laboratory uses biochemistry and molecular genetics 

to characterize molecular mechanisms by which plants respond and adapt to environmental 

stresses such as cold and drought conditions.  They are conducting proteomic and genetic 

analysis to identify cellular components important for these processes with a focus on 

Arabidopsis, cultivated strawberry, and soybean. Much of his work focuses on study of the roles 

and functions of the dehydrin family, particularly in response to cold and drought stress. The 

experimental goal is to understand the biochemical and physiological mechanisms that underlie 

the role of these proteins, in particular, the impact of regulation of calcium-binding activity of 

these proteins by phosphorylation. 
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Outlook for AY 2012-2013 

The Richard G. Lugar Center for Renewable Energy has emerged as an important and highly 

respected entity in the renewable energy research and education field among local, national, and 

international stakeholders.  The cutting-edge research programs conducted at the Lugar Center 

have resulted in significant exposure among peer institutions, industry, and government players; 

particularly in the fields of fuel cells, advanced battery technologies, bio-fuels, and plug-in 

hybrid electric vehicles (PHEV).  The LCRE has strived to lead and participate in numerous state 

and national discussions related to the future economic development and growth of our societies 

and the associated energy and environmental challenges that are inevitable.  A strong and well-

supported LCRE will be necessary to continue the breakthrough discoveries and the important 

contributions to society that the Center strives for as part of its ongoing mission. 

 

The next year will be pivotal for the LCRE.  The top priority is for the center to become 

financially self-sufficient. In order to accomplish this goal the LCRE will focus on achieving 

Signature Center Status, securing an Endowment Chair, establishing a donation network, 

securing grant funds, and working on the Research and Philanthropic Funding Opportunities 

found in Appendix D.   

 

A new program that will allow the LCRE to expand is our Entrepreneur-in-Residence (EIR) 

program.  This program brings a pool of talented individuals with broad background in research, 

project management, and business strategy who are available to form teams and spIn-Up 

companies (the IUPUI version of spin-off, with emphasis on the I U) in support of the mission of 

the Richard G. Lugar Center for Renewable Energy.  Our EIR program includes scientists and 

engineers who have recently retired, and will not draw a salary until the new company is funded.  

Target funding sources are the federal Small Business Innovative Research (SBIR) grants, and 

private investors, either early-stage (“angel”) investors, or at later stages, venture capitalist, 

banks, or trust funds.  This collaboration allows academics to focus a greater percentage of their 

time on theory and experimentation, preparing intellectual property, writing technical papers, and 

mentoring graduate students.  The EIR program provides additional sources of funding for the 

university in a way that aligns that research with commercial interests.  The goal is to create 

value for the university and the community, provide solutions to the marketplace, generate jobs, 

and increase the taxable revenue base.  The IUPUI EIR program is a new innovation, and 

although a few other universities in the US have programs somewhat similar, this flexible 

arrangement is expected to rapidly broaden or relevance to the business community in general, 

and stimulate economic activity in the State of Indiana. 

 

Another goal of the LCRE is to further engage the Advisory Board and the Research Members in 

future projects, grant applications, and collaborative endeavors.  Work is underway to create 

white papers focused around Research Members and projects that will allow the LCRE to market 

the center as an expert in specific renewable energy projects.  The Advisory Board will help 

identify partnership opportunities for these research areas and market the center in the 

community.   
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Appendix A 
 

Executive Committee 

 

1. Alan Jones, Ph.D., Assistant Professor of Mechanical Engineering, Purdue School of 

Engineering and Technology, IUPUI 

2. Kenneth Richards, Ph.D., Associate Professor, Indiana University School of Public and 

Environmental Affairs 

3. Rongrong Chen, Ph.D., Research Associate Professor of Mechanical Engineering, Purdue 

School of Engineering and Technology, IUPUI 

4. Steve Rovnyak, Ph.D. Associate Professor of Electrical and Computer Engineering, 

Purdue School of Engineering and Technology, IUPUI 

5. Mark Goebl, Ph.D., Professor of Biochemistry and Molecular Biology, Indiana 

University School of Medicine 

6. Yaobin Chen, Ph.D., Professor and Chair, Department of Electrical and Computer 

Engineering, Purdue School of Engineering and Technology, IUPUI 

7. Eric Dannenmaier, Professor of Law and Dean's Fellow, Director, Environmental and 

Natural Resources Law Program, Indiana University Robert H. McKinney School of Law 

8. M. Razi Nalim, P.E., Ph.D., Professor of Mechanical Engineering, Associate Dean for 

Research & Graduate Programs, Department of Mechanical Engineering, Purdue School 

of Engineering and Technology, IUPUI 
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Appendix B 
Advisory Board 

 

1. Dr. Edward Daniels, Director, Energy Systems, Argonne National Laboratory 

2. Robert  Galyen, Chief Technology Officer, Amperex Technology Limited 

3. John, Kirkwood, JD, Partner, Krieg DeVault 

4. Keni Washington, Managing Director, Earth Solar Technologies Corporation 

5. Doug Wasitis, Director of Federal Relations, Indiana University 

6. Bill Wylam, President, International Energy, LLC 

7. Bill (William) Marsan, Vice President, General Counsel & Secretary, Indianapolis Power 

and Light 

8. Lane Ralph, Deputy State Director, Senator Richard Lugar's Office 

9. John Waters, President, Waters and Associates Consulting 

10. Kären Haley, Executive Director, Indianapolis Cultural Trail, Inc.  

11. Carey Lykins, President and CEO, Citizens Energy Group 

12. Dr. Wayne Eckerle, Vice President, Corporate Research and Technology, Cummins, Inc. 

13. Cathy Tripodi, Senior Advisor, Baker and Daniels Consulting 

14. Cary Aubrey, Manager, Bio-energy Development, Indiana State Department of 

Agriculture 

15. Steve Kozey, General Counsel, Midwest ISO 

16. Todd Colpron, VP of Business Development, Skyron Systems, Inc. 

17. Dr. Maureen McCann, Director, Purdue Energy Center, Purdue University 

18. Katherine Winter, General Director, Advanced Engineering and Software & Services, 

Delphi Electronics and Safety 

19. Doug Esamann, President, Duke Energy Indiana 

20. Dave Miller, Manager, Test and Evaluation Branch Energy, Power & Interconnect Div., 

NSWC Crane 

21. Laurie Tuttle, VP Hybrid Program, Allison Transmission 
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Appendix C 
 

Research Members 

 

1. Dr. Jie Chen, Mechanical Engineering, Purdue School of Engineering and Technology at 

IUPUI 

2. Dr. Hazim El Mounayri, Mechanical Engineering, Purdue School of Engineering and 

Technology at IUPUI 

3. Dr. Razi Nalim, Mechanical Engineering, Purdue School of Engineering and Technology 

at IUPUI 

4. Dr. Yaobin Chen, Electrical and Computer Engineering, Purdue School of Engineering 

and Technology at IUPUI 

5. Dr. Sohel Anwar, Mechanical Engineering, Purdue School of Engineering and 

Technology at IUPUI 

6. Dr. David Goodman, Electrical and Computer Engineering Technology, Purdue School 

of Engineering and Technology at IUPUI 

7. Dr. Stephen Hundley, Computer, Information, and Leadership Technology, Purdue 

School of Eng & Tech at IUPUI 

8. Dr. Youngsik Kim, Mechanical Engineering, Purdue School of Engineering and 

Technology at IUPUI 

9. Dr. Afshin Izadian, Electrical and Computer Engineering, Purdue School of Engineering 

and Technology at IUPUI 

10. Dr. Lingxi Li, Electrical and Computer Engineering, Purdue School of Engineering and 

Technology at IUPUI 

11. Dr. Rongrong Chen, Mechanical Engineering, Purdue School of Engineering and Tech at 

IUPUI 

12. Dr. Maher Rizkalla, Electrical and Computer Engineering, Purdue School of Engineering 

and Tech at IUPUI 

13. Dr. Steven Rovnyak, Electrical and Computer Engineering, Purdue School of 

Engineering and Technology at IUPUI 

14. Dr. Alan Jones, Mechanical Engineering, Purdue School of Engineering and Tech at 

IUPUI 

15. Dr. Tamer Wasfy, Mechanical Engineering, Purdue School of Engineering and 

Technology at IUPUI 

16. Dr. Dong Xie, Biomedical Engineering, Purdue School of Engineering and Technology, 

IUPUI 

17. Dr. Jian Xie, Mechanical Engineering, Purdue School of Engineering and Technology, 

IUPUI  

18. Dr. Likun Zhu, Mechanical Engineering, Purdue School of Engineering and Technology, 

IUPUI 

19. Dr. Mark Goebl, Biochemistry and Molecular Biology, IU School of Medicine at IUPUI 

20. Dr. Gabriel Filippelli, Professor of Earth Sciences, Director Center For Urban Health, 

Earth Sciences Department, Purdue School of Science at IUPUI 

21. Dr. Asok Sen, Mathematical Sciences, Purdue School of Science at IUPUI 

22. Dr. Xianzhong Wang, Biology, Purdue School of Science at IUPUI 
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23. Dr. Ken Richards, Public and Environmental Affairs/Law, IU School of Public & 

Environmental Affairs/IU Maurer School of Law  

24. Dr. Eric Dannenmaier , Director, Environmental and Natural Resources Law Program, IU 

School of Law 

25. Dr. Tom Iseley, Construction Engineering Management, Purdue School of Engineering 

and Technology, IUPUI 

26. Dr. Pierre Atlas, Political Science, Marian University  

27. Dr. David Craig, Religious Studies, IU School of Liberal Arts 

28. Dr. Carol Rogers, Indiana Business Research Center, Kelley School of Business, IUPUI 

29. Patricia Fox, Organizational Leadership and Supervision, Purdue School of Engineering 

and Technology at IUPUI 

30. Dr. Jan Cowan Architectural Technology Program, Purdue School of Engineering and 

Technology at IUPUI 

31. Dr. Jerome Dumortier, Public and Environmental Affairs, IU School of Public and 

Environmental Affairs 

32. Dr. Peter Schubert, Electrical and Computer Engineering, Purdue School of Engineering 

and Technology at IUPUI 

33. Dr. Jing Zhang, Mechanical Engineering, Purdue School of Engineering and Technology 

at IUPUI 

34. Dr. Stephen K. Randall, Department of Biology, School of Science, IUPUI 

35. Dr. Rebecca Barthelmie, Department of Geography, Indiana University-Bloomington 

36. Dr. Sara Pryor, Department of Geography, Indiana University-Bloomington 
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Appendix D 
 

Research and Philanthropic Funding Opportunities 

1. Green Garage – Outdoor Renewable Energy Laboratory 

a. Ask:  $2,800,000 

b. Timing:  immediate 

c. Target:  complete by spring 2013 for planting season 

d. Scope:  Add a 5
th

 floor of catwalks 

and platforms for renewable energy 

generation, integration, and delivery.  

Includes biodiesel, bio-hydrogen, 

wind, solar, smart grid, diagnostics, 

and cyber security.  

e. University Benefits:  A 14 member 

research team has multiple projects 

to conduct in urban, outdoor 

laboratory setting.  Students will get 

hands-on experience.  Location is 

visible to about 800 offices in skyscrapers downtown.  Huge draw for visitors 

from schools, conventions, sporting events, and general tourism.  Creates a 

foundation for multiple research thrusts in an integrated setting. 

f. Sponsor Benefits:  Naming rights to the Laboratory.  Promotional materials in the 

elevator vestibule (subject to University approvals).  Creation of a first-of-its-kind 

outdoor laboratory to establish IUPUI as a leader in renewable energy 

technologies. 

g. Community Benefits:  See, touch, feel, learn is how many Hoosiers understand 

technology.  Such a lab will help educate the citizenry so that smart choices are 

easier to make.  Lab becomes a showcase for start-up companies to test out new 

products or services.  Sets an example to other built infrastructure projects around 

the region. 

 

2. Endowed Chair in Renewable Energy 

a. Ask:  $1,600,000 

b. Timing:  immediate 

c. Target:  one-time investment remains in force for 

perpetuity 

d. Scope:  Provides focused attention on renewable 

energy as a full-time faculty position, delivering a 

yearly dividend available for initiatives for which 

other funding sources are unavailable, including 

community events, new graduate students, 

bootstrap funds for pursuing novel avenues of 

study, publication of papers and reports, travel to 

enhance IUPUI reputation. 

e. University Benefits:  During the IUPUI Impact 
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campaign, an endowed chair contributes to the overall goal, and also provides a 

doubled dividend during the campaign.  Greatly enhances university reputation 

with recognition of such a focused initiative.   

f. Sponsor Benefits:  Naming rights to the endowed chair, a gift that will last forever 

yielding funds essential to sustaining and growing the capabilities of one of our 

nation’s youngest universities.  Provides a permanent boost to renewable energy, 

which will always be needed, always be important, always be relevant.  A 

tremendous legacy. 

 

3. Graduate Fellowship for Renewable Transportation Fuels 

a. Ask:  $160,000 

b. Timing:  Fall 2012 

c. Target:  Four year funding for graduate student or post-doc doing focused 

research on a critical Indiana need – renewable fuels for private and public 

transportation. 

d. Scope:  Provides full funding and benefits to 

allow a highly-qualified candidate to be 

attracted and retained to conduct cutting-edge 

research at IUPUI’s Purdue School of 

Engineering and Technology.  Covers the 

time required for 1 doctoral dissertation, or 2 

masters theses. 

e. University Benefits:  Attracting top student 

talent is often a chicken-and-egg problem.  

Such a fellowship enables IUPUI to offer an attractive package to an interested 

researcher, without the uncertainty of waiting for funding to be obtained by a 

professor. 

f. Sponsor Benefits:  The Fellowship is named after you or your organization, and 

becomes part of the student’s biography, and an acknowledgement on every 

publication arising from this work.  Sponsor will be provided advanced copies of 

certain work, and opportunity to participate in the selection process, and 

invitations to public disclosure of results. 

 

4. Graduate Fellowship in Waste to Energy and Chemicals 

a. Ask:  $160,000 

b. Timing:  Fall 2012 

c. Target:  Four year funding for graduate student or post-doc doing focused 

research on a critical Indiana need – reducing waste and re-purposing the 

chemicals therein.  

d. Scope:  Provides full funding and benefits to 

allow a highly-qualified candidate to be 

attracted and retained to conduct cutting-edge 

research at IUPUI’s Purdue School of 

Engineering and Technology.  Covers the time 

required for 1 doctoral dissertation, or 2 

masters theses. 
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e. University Benefits:  Attracting top student talent is often a chicken-and-egg 

problem.  Such a fellowship enables IUPUI to offer an attractive package to an 

interested researcher, without the uncertainty of waiting for funding to be 

obtained by a professor. 

f. Sponsor Benefits:  The Fellowship is named after you or your organization, and 

becomes part of the student’s biography, and an acknowledgement on every 

publication arising from this work.  Sponsor will be provided advanced copies of 

certain work, and opportunity to participate in the selection process, and 

invitations to public disclosure of results. 

 

5. MBA Business Plan for SpInUp Creation  

a. Ask:  $40,000 (3 needed) 

b. Timing:  Spring 2013 

c. Target:  Three member teams from the Kelley School of Business to develop 

business plans and pro formas for spin-offs from the Lugar Center for Renewable 

Energy.   

d. Scope:   Provide business strategy and planning for several commercialization 

efforts.  First company is Biomass Unit Ops, LLC.  Second is Hydrogen Storage.  

Third will be in battery safety. 

e. University Benefits:  These are intended to 

develop a template upon which further plans can 

be quickly assembled, thereby reducing the cost 

of future efforts.  The MBA students developing 

the plan become more aware of renewable 

energy technologies and augment the ability of 

the university to generate jobs and taxable 

revenues. 

f. Sponsor Benefits:  Sponsors will generally wish 

the business plan to coincide with an existing or 

future need.  Of particular interest is sponsorship as an investment in a possible 

future purchase of a going concern as a strategic part of a larger corporate 

strategy.  Sponsors will be sought for advice and direction, enabling interaction 

with students who may be candidates for hire. 

 

6. Curriculum Development for “Entrepreneurship and Energy” Course 

a. Ask:  $45,000 

b. Timing:  January 2013 

c. Target:  Class to be added to the Energy Engineering major by Fall 2013. 

d. Scope:  Develop in concert with the Kelley School of Business a course which 

helps enterprising technology researchers understand how to shape their work to 

maximize commercial potential.  

e. University Benefits:  Helps bridge the 

“valley of death” by educating early-

stage researchers in how to position their 

work to get into the marketplace faster.  

Businesses based on intellectual property 
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from the university may return financial benefits. 

f. Sponsor Benefits:  Investment to create a future workforce capable of handling 

the challenges faced when energy becomes more distributed and generation more 

ubiquitous.  The integration of the smart grid with renewable energy technologies 

is vast and has many opportunities for business development. 

 

7. Unrestricted Funds for the Lugar Center for Renewable Energy 

a. Ask:  $150,000 

b. Timing:  Fall 2012 

c. Target:  Expand the relevance and reputation of the Lugar Center 

d. Scope:  Provides initial funds for technical conferences to be held at IUPUI or 

downtown Indy in renewable and alternative energy; provides funds for graduate 

students to get started in advance of their professor winning a grant to cover their 

tuition and stipend; provides seed funding for new or junior professors to branch 

into new areas of study; provides administrative support for massive grant 

applications; provides for travel to network and broadcast the IUPUI reputation. 

e. University Benefits:  Enhances the financial standing of the Richard G. Lugar 

Center for Renewable Energy which is shortly to be assessed as a “Signature 

Center” of the university.  Unrestricted funds are a key metric for achieving this 

permanent recognition. 

f. Sponsor Benefits:  Provides broad support for those initiatives which might 

otherwise languish; reduces the need for smaller-scale fundraising to allow greater 

focus on research and development. 

 

8. Green Garage Projects (see #1 above) 

a. Microgrid and Cybersecurity Development:  $85,000 

b. Wind turbine purchase and installation:  $11,000 

c. Solar panel purchase and installation:  $20,000 

d. Transestherfication for biodiesel:  $35,000 

e. Ethanol fermenting for alkaline fuel cells:  $30,000 

f. Soil purchase and planting:  $15,000 

 

9. MSW Gasification Test Facility & Rig Start-up 

a. Ask:  $75,000 

b. Timing:  immediate 

c. Target:  Prepare a site for operation of a dismantled pilot-scale gasifier for 

converting municipal solid waste into energy.  Conduct research on this advanced 

waste to energy technology to aid in commercialization and deployment world-

wide.  A significant issue for island nations and small states, soon to be a big issue 

for the US. 

d. Scope:  Assemble a 40x40 concrete pad 

with utility hookup and security fence to 

house a 16.7 cu. yd. gasifier built from a 

shipping container plus a custom gas clean-

up system.  Equipment is being offered at 

no charge, but expenses are needed for 
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shipping and installation.  Also, re-assembly and fitting with instrumentation for 

research and analysis is needed prior to start-up of operations. 

e. University Benefits:  IUPUI is an urban campus, and waste is a significant urban 

issue.  Current state of the art in Indiana is in need of upgrading.  Waste-to-energy 

projects around the world have contacted IUPUI on this topic, position the 

university as a clearinghouse for technology vetting.  This facility will provide 

hands-on learning opportunities for students already studying this topic. 

f. Sponsor Benefits:  Advancing the state-of-the-art in this area could have huge 

benefits across society, and thus provide a prime business opportunity for 

investment and deployment.  Island nations or protectorates such as Puerto Rico, 

Dominican Republic, Republic of Malta, and the Maldives are examples of places 

hungry for solutions. 

 

10. Planning Grant for Midwest Fuel Cell Lab 

a. Ask:  $75,000 

b. Timing:  fall 2012 

c. Target:  Establish a fuel cell manufacturing 

facility in central Indiana 

d. Scope:  Focus on low-cost auxiliary power 

units using solid oxide fuel cells.  Develop 

partnerships with the many companies that 

have started, then dropped this technology 

and provide a site where this work can 

continue through the ebb and flow of business 

cycles.  

e. University Benefits:  Provide hands-on learning for engineering students in 

manufacturing, materials, controls, fuel cells, smart grids, and more.  Positions the 

university to develop advances which infuse other projects such as distributed 

generation, grid storage, home power, backup power, and much more. 

f. Sponsor Benefits:  Location may be selected to be convenient to the sponsor.  

Sponsor name will feature prominently in the study.  Opportunity to participate in 

the study and guide the site selection, research portfolio, and commercial 

directions for the Lab. 

 

11. Spring Forum Prime Sponsor 

a. Ask:  $18,000 

b. Timing:  February 2013 

c. Target:  Annual Spring Forum from the Richard G. 

Lugar Center for Renewable Energy 

d. Scope:  A prime sponsor has great latitude in directing 

the topic for the forum.    

e. University Benefits:  Continues an on-going annual 

forum for the Lugar Center, attracts industry, students, 

concerned citizens, and other stakeholders to the 

campus, and raises awareness of renewable energy 

research at the school. 
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f. Sponsor Benefits:  Publicity, direction for the main topic 

 

12. Sponsorship for Electric Vehicle Grand Prix 

a. Ask:  $10,000 

b. Timing:  February 2013 

c. Target:  Provide needed funds for student team to develop a go-kart and compete 

d. Scope:  Expenses include battery packs, 

electronic controllers, custom-machined 

components, and student travel costs to 

participate in this competitive event. 

e. University Benefits:  IUPUI has historically 

dominated this event, and has a very strong 

program in the area of electric vehicles.  

Hands-on projects are important to the 

student, and this sponsorship will provide 

that opportunity to them. 

f. Sponsor Benefits:  Public relations and signage opportunities.  Recognition at 

events.  Interaction with students who may be candidates for hire. 

 

13. Sponsor for Statewide Outreach 

a. Ask:  $50,000 

b. Timing:  Spring 2013 

c. Target:  College campuses and town halls across Indiana 

d. Scope:  Educate the public on energy issues, future trends, best practices in 

neighboring states, and what individuals can do to help.  

e. University Benefits:  Greater awareness of energy issues, 

including technology, public policy, law, environment, and 

business.  Attract new students into these programs. 

f. Sponsor Benefits:  Increase electorate understanding of 

energy issues, leading to wiser choices and action in-time. 

 

14. Named Lab in the new SLB Building 

a. Ask:  $100,000 

b. Target:  Renewable energy general purpose lab, supporting multiple initiatives. 

c. Scope:  Name placard outside of lab, a part of the Lugar Center. 

d. University Benefits:  Recognition of key supporter for renewable energy research. 

 

15. Life-Support for the International Space Station (ISS) 

a. Ask:  $26,000,000 

b. Target:  Provide experiment to fully “close the loop” on the ISS, enabling long-

duration manned bases on the moon, Mars, or at asteroids. 

c. Scope:  Use waste-to-energy technology applied to astronaut food and body 

wastes, plus packaging material, to produce useful chemicals and energy, and to 

reduce or eliminate solid waste.   Currently the ISS disposes of 15% of all 

materials delivered. 
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d. Logistics:  Most of this ask is for the rocket trip, aboard a Falcon launch vehicle 

from Space X, using the Dragon capsule (1
st
 docking on 25 May 2012).  Would 

involve the Indiana Space Grant Consortium, Indiana companies doing space 

hardware, and cooperation with the life sciences team at Boeing. 

 

 

 


