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Center for Clean Energy Engineering (C2E2) 

A Public Private Partnership for Excellence in Education, Training, 

Innovation, R&D, Systems Engineering and Demonstration 

CEFIA (CCEF) 

Northeast Utilities 

UTC & FCE 

State 

Utility 

Industries 

University UConn 

A Partnership in Excellence 

 Sustainable Energy Initiative 

 Green Campus Initiative 

 Industrial Collaborations 

 Federal Agencies 

 Industrial Consortium 



Center for Clean Energy Engineering (C2E2) will be 
recognized  for world class education, research and 
training of scientists and engineers; for innovations in 
transforming “Science to Systems”; enabling industries 
and organizations in developing cost effective 
solutions for multi disciplinary problems in a timely 
manner; and for providing guidance and leadership in 
solving global societal issues ranging from sustainable 
energy to environment.  Application 

 C2E2 

Our Mission 

Enhancing Energy Security through Sustainability 



U.S. Power Generation – Diversity 

• Dictated by Policy, Environment, Technology, Fuel, and Market 



 Collaboration with fuel cell and energy industries in advancing basic scientific understanding.  

 Participation in technology demonstration programs. 

 Work with CT legislature, policy makers and industrial leaders. 

 Provides technical input to the state clean energy fund. 

 Coordinate and participate in K-12 out reach programs. 

Broader Focus 

Research Systems Engineering Demonstration 

Trained work force  Startup companies       Supply chain 

Maintain and Support CT Industrial Leadership 

Civilian & Defense Market 

Establish Sustainable Energy Industry in CT 



Broader Scope 

Emerging Opportunities in: 

• Energy Conversion Systems – Electrochemical to Renewables 

• Fuels – Fossil to Biomass to Hydrogen 

• Energy Storage – Batteries to Mechanical to Chemical 

• Water - Mining effluent to post processing  

Systems optimization and efficiency 

Advanced materials 

Demonstration and deployment 

Compete  Collaborate 

Thrust 



Center for Clean 

Energy Engineering 

From “Idea” to “Implementation” 

Education  & Innovation Research &Validation Testing & Demonstration Engineered Systems  

Schools of Engineering, Business, Agriculture, CLAS Industries 

State & federal Agencies 

 > 20,000 Sq. Ft laboratory space 

 4 High Bay Area piped with Hydrogen for 24/7 Operation 

 Well equipped laboratory – High temperature to Electrochemistry 

 20 resident Faculty and  research Staff 

  75 Graduate Research Students 



Center for 

Clean Energy 

Engineering 

Innovating Technology  for CT Companies 

http://www.fuelcellenergy.com/index.php


Collaboration in Clean and Sustainable Energy 

UConn 

UTC  

Carrier 

P&W 

UTC Power 

UTRC 

Hamilton 

Sikorsky 

Advanced Energy systems 

Fuel cell BOP 

Market transformation 

Applied Engineering 

Advanced Materials 

C2E2 



CT Industrial & Academic 

Partners: United Technologies 

Corporation, FuelCell Energy, 

Northeast Utilities, CT Clean Energy 

Fund, Proton Energy Systems, Habco, 

nzymSys, PCI, DSTAR, Sonalysts, 

Yardney, Mystic Innovations Group, 

Yale,  & many more 

National and International Industrial 

and Academic Partners: Northrop 

Grumman, Rolls Royce, Siemens, Conoco Phillips, 

Nissan Automotive, Haynes International, Harvard, 

MIT, WR Grace, UMass Amherst, WPI, Boston 

Univ., University of Pittsburgh, U. Wyoming, UC 

Irvine, University or South Carolina, Ohio State 

University, Dalian, POSTECH, Tokyo Institute of 

Technology, Indian Institute of Science & many 

more 

Research Laboratory  

Partners:  

ORNL, ANL, PNNL, NRC Canada, 

Research Center Juelich – 

Germany, Institute of Nuclear 

Energy Research Taiwan, Council 

for Scientific & Industrial Research 

India and others 

Federal Agency 

Partners:  US DOE, US Army, 

ONR, DARPA, NSF, USAF 

Collaboration and International Partnerships 
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Center for Clean Energy Engineering 

Sustainable Community Sustainable Mobility 

Smart Efficient Buildings Smart Grid 

Leadership in Sustainability – From Community to Mobility  

Position UConn, and CT industries in identifying, testing, validating and  

implementing advanced technologies related to energy sustainability  

Develop Strategies for the Implementation of the Energy Sustainability Roadmap 



FC Power Demonstration System 

Bio fuel  
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CT Energy Hub – From Concept to Validation and Demonstration 

Smart Grid Infrastructure 

• Sustainable Community 

• Sustainable Mobility 

• Smart Grid 

• Smart Buildings 

CT resource 

Technical Leadership 

Unique Facility 

http://www.myutcpower.com/Tour/Product_Tour.html


Moving Forward with Technology Demonstration & Deployment 

Leading to Sustainable Campus 



Emerging Energy Technologies 

• Fuel Cell Power Systems (PEMFC to MCFC to SOFC)  

• Power plant and chemical process Simulation 

• Bio- Fuels and Bio-Mass Gasification (Bio-Diesel to Bio-Solids) 

• Renewable Energy systems (From Solar to Wind)  

• Fuel Processing, Catalysis and Gas clean up (Hydrogen to Hydrocarbon)  

• Carbon Capture (Efficient Adsorbents to Conversion) 

• Combustion Research (Conventional to Oxy-fuel) 

• Energetic Materials (Novel melting to Net Shape manufacturing) 

• Thermal and Plasma Processing 

• Energy Storage (Electrochemical to Thermal) 

• Smart Grid and Efficient Buildings 

C2E2 Research Initiatives 



Reliability and Durability of Energy Systems 

Clean and 

Efficient Energy 

Systems 

Advanced Fuel 

Cell & Alternate 

Power Generation 

Systems 

Cells and Stack 

Balance of 

Plant 

Hydrogen 

production and 

storage 

Fuels and Fuel 

Processing 

Novel materials 

Chemistry 

Systems and 

Simulation 

Characterization 

and Testing 

Materials 

Synthesis 

Reliability 

Demonstration 

Problem Definition and Research Priorities Identified 



C2E2’s Capabilities- Materials, Processes and Design 

C2E2 

Design 

Process Materials 
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•Design of Laboratory and Production Cells 

•Troubleshoot Production Cell Issues 

•System Design 

•System Performance Modeling 

•Pilot Scale MEA Production 

•Catalyst Process Development 

•Process Modeling •Materials Characterization 

•Materials Development 

•Failure Investigation 



Sample: SS-316L-tube; Temperature: 800C, Time: 4 & 10 h; Atmospheres: Inside tube-Dry H2 and Outside tube: Wet Air 

4 hr 

10 hr 

Advancing Metallurgy: 



Tailoring Surfaces to Interfaces 



Analytical Expertise – Key to Product Development 

Porous thick Cr-oxide scale. Interesting contrast under Cr-oxide scale. 



Test Facility - Examples  

HT-ESEM 

HT- XRD 

BET 

TGA-DSC 



State of the Art HT-ESEM, TGA, DSC available for materials characterization and in-situ 

testing. Electrode stability, stoichiometry etc. will be studied. 

In–Situ Characterization 



Xradia - X-ray Tomography

In-Situ Characterization (HT-ESEM) and DSC/TGA 

State of the Art characterization from 3D tomography to FIB-TEM are available for a wide 

variety of materials development including functional materials and catalysts for energy 

conversion and storage systems 



A well equipped laboratory for electrochemical measurements 

High Temperature Processing and Characterization 



Our Continued Growth  

2009                  < 25 

2010                  - 55 

2011-’12            > 120 

Faculty and Staff at C2E2 

Supports CT energy 

initiatives, UConn leadership 

and National needs 

Inspired by Industrial, State, Federal and UConn Support 





Thank You 
Dr. Prabhakar Singh 

Director, Center for Clean Energy Engineering 

UTC Endowed Chair Professor in Fuel Cell Technology 

University of Connecticut 

44 Weaver Road Unit 5233 

Storrs, Ct 06269-5233 

Phone: (860) 486 8379 

Cell:     (860) 336 7866 

Fax:      (860) 486 8378 

Email: singh@engr.uconn.edu   

mailto:singh@engr.uconn.edu

