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Canada’s Priorities 

• Common objectives of energy security, economic 
prosperity, and environmental stewardship.

• Common interest in promoting energy efficiency and in 
developing and deploying new and cleaner energy 
technologies.



Canada’s Priorities….cont’d 

• Increase cross-border science, innovation & technology 
partnerships by developing and intensifying long-term, 
collaborative links to the international business community.

• Identify and connect our institutions, researchers and firms 
with technology through research and development 
collaborations, including licensing agreements, access to 
venture capital, and technology commercialization.



GLSEC in Context 

• Trans-border Research University Network facilitated by 
Consulates General (Canada-Buffalo) and (US-Toronto)

• York, Toronto, Queen’s, Western, Waterloo, McMaster 
and Guelph 

• University at Buffalo, U Rochester, Rochester Inst. Tech., 
Syracuse, Cornell, SUNY Albany

• GLSEC one tangible outcome from these discussions



Great Lakes Sustainable Energy Consortium

• Informal Discussions at Syracuse CoE – 23 October ‘07
• Meeting at Queen’s University – 12 December ‘07
• Themes: Energy Security, Climate Mitigation, & 

Economic Development
• Strengths: Expertise in Research & Public Policy
• Purpose: Effective Economic Outcomes 



Great Lakes Sustainable Energy Consortium 
Draft Mission Statement

• The Great Lakes Sustainable Energy Consortium will focus on advanced sustainable 
and secure energy technologies in a collaborative environment.   The Consortium will 
serve the academic, industrial and educational research needs of both Canada and 
the US, to enhance commercialization and to inform public policy within the 
sustainable energy sector.

• A shared internationally competitive resource pool will be cultivated, building on 
existing and emerging regional strengths and infrastructure.  The Consortium will act 
collaboratively to develop, retain and attract the best human resources through 
training, research programs and job creation.  The Consortium will strengthen the 
competitiveness of our regional industries and contribute to economic growth by 
providing an early window into sustainable energy technologies.



Great Lakes Sustainable Energy Consortium

Activities

• Meetings – Academic/Private Sector (Syracuse)

• Conferences – Queen’s Biomass (Kingston) 

• Thousand Islands Energy Research Forum 



Great Lakes Sustainable Energy Consortium

Upcoming Activities

• TIERF 2011 – Carl Bauer, former Director NETL

• Queen’s Public Policy & Maxwell Public Affairs: Informing 
Ottawa - Washington Collaborations

• Ontario – NYS Summit: Preparations



Great Lakes Sustainable Energy Consortium

Challenges

• Successful Innovation – no clear “formula”

• Research – Commercialization – Public Policy 

• Great Lakes (Bi-national) Context – no borders



14 August 2003



Background

Andrew Pollard, Professor and Queen’s Research Chair

Dept. Mechanical and Materials Engineering,

Director Sustainable Bioeconomy Centre, 

Cross-appointed, Syracuse University

Research areas: thermo-fluid mechanics, turbulence, sustainable and 
regional economic development and biomass XYZ



Queen’s University



Cross-border engagement



Biomass and Pellets R Us
• Biomass is the often neglected piece of the renewable energy portfolio
• We are critically dependent on the Great Lakes/St. Lawrence seaway (GLSLS), which will be 

further stressed with changes in climate…..little work done on long term impacts of biomass 
production

• Recent Queen’s study* suggest that GLSLS can supply
enough biomass to displace all coal fired electricity in Ontario
as well as supply ~600 million litres of green biodiesel. 

• Link with SUNY ESF (hybrid poplar) and Eastern Ontario Model Forest

• Capital Corridor

*Hacatoglu et al. (2011) Feasibility study of a Great Lakes bioenergy system, 
Bioresource Tech. 102:1087-1094



Biomass and Pellets R Us

• Atikokan – conversion from coal to biomass
» Current biomass pellets are problematic: 

hydroscopic, poor handling, low calorific value, dust, 
low bulk density, special storage, biologically active

» Q’Pellet: resolves all these: hydrophobic, high bulk 
density, no dust, coal-like calorific value, no special 
storage required, biologically inert (using both woody 
biomass AND agricultural residues)

» Need to take from batch bench scale to continuous 
post-bench scale

– QSB presented strategic plan for Township
– LIDAR assessment of wood supply

• Other Northern Ontario communities, including First Nations 
(Constance Lake) engaged.



Green IT

• Joint QSB and FEAS project funded by SSHRC
• Focus on “greening” information technology companies and 

management information systems. PhD student - to investigate how 
new information systems and technologies (particularly smart 
metering and advanced metering infrastructure (AMI)) support 
utilities' demand management activities, in terms of energy 
efficiency and load management.

• Data centres: what renewable energy options can be introduced 
either for existing DC’s or new

• Syracuse Green Data Centre part of our study 
as well as existing HPCVL facility

• Link to Skanska NYC - LEED Platinum bldgs 
and DC’s



Solar PV

• QU link with St. Lawrence College at Open 
Solar Outdoor Test Field study on effects of 
snow on PV performance

• Data will be mounted on HPCVL and made 
publicly available

• Solar data base of interest to Sandia Labs; 
current links to Michigan Tech Uni (Pearce) and 
Bolivia to obtain broader additional irradiance 
data, especially effects of atmospheric aerosols

• QU linked with Johnson Controls to install solar 
PV on certain university buildings (FiT)

• QU Solar Design Team’s Solar Education 
Centre (QSEC) is a 640 square-foot house 
designed) to test applied alternative energy and 
green innovations in homes.



Energy Farm and Cement

• Lafarge cement in Bath “Cement2020”

• Links to NYS, ASDI, India

• Purpose grown biomass, LCA, test burns, 
fully instrumented stack emission data

» Product quality not affected

» Emissions okay including 
lower Sox (as expected)

• Exploring use of ORC for power 
generation
• Full engagement of the community



NYS-Ontario Links

• Syracuse, Queen’s are linked into the world unique WINDEE Dome 
at UWO (catastrophic wind event experiments and simulations)

• Clarkson linked to U Waterloo on small scale wind power (UoW has 
facilities that Clarkson does not)

• QU linked to Syracuse COE and SUNY College of Environmental 
Science and Forestry on biomass densification

• QU, McMaster, Toronto, Ottawa, UWO, UoW linked to CU, SU, RPI 
and Cornell on many thermo-fluid energy fronts. Impediment is inter-
jurisdictional funding envelopes



Additional Links
• Queen’s School of Policy Studies and 

Syracuse Maxwell School
• QU with Clarkson and SU 

(Pollard/Glauser cross appointed)
• QSB-Cornell MBA
• SWITCH (Kingston) companies link 

across to NYS
• New Energy Project, Kingston Utilities 

Smart Grid Research Forum
• Kingston & Syracuse both  “GREEN” 

communities.
• KTC hosted (350 p) Rifkin (The Third 

Industrial Revolution or “Intergrid”)



GLSEC

Thank you…….I now invite my colleague Suresh to outline the 
benefits and the potential from the perspective of Syracuse Centre 
of Excellence on Energy and Environmental Systems



Great Lakes Sustainable Energy Consortium (GLSEC)

GLSEC, A REGIONAL ASSET AND RESOURCE

Suresh Santanam, Sc.D., P.E .
Deputy Executive Director
Syracuse Center of Excellence in Environmental and Energy Systems
Director,  Industrial Assessment Center
Associate Professor
Department of Chemical and Biomedical Engineering

L.C. Smith College of Engineering
Syracuse University
Syracuse, NY, USA
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Upstate New York State and Province of Ontario
+  Geographical and Socio-economic Similarities

+  Face Similar Energy Challenges

+  Integral to respective Large and Nationally Significant Metro 
areas (New York City and Toronto)

+  Need to ensure 100% Assurance of Energy Supply, irrespective of 
source, origin or renewables

+ Potential for being a large non-urban source of energy (wind, 
solar, biomass)
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+  Syracuse University
Utility-scale Wind Turbines; NextGen Fuel Cells; IBM-SU Green 

Data Center; PV Materials; Energy Efficiency; Biofuels; Energy Policy; 
Smart Grid Education
+  Clarkson University

Small-scale Wind Turbines; Fuel Cells; Power Systems 
Management
+  SUNY – ESF

Willow Biomass; Biofuels; Biorefinery
+  National Grid

Smart Grid Test bed
+ Cornell University

Boiler Combustion Efficiency; Numerical Simulations; Biomass 
Crops



Real Wind Turbine Operating 
Conditions -- operation envelope at 

off design conditions 
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Adverse Impact on Wind 
Turbine Performance

1. Blade Section Stall
2. Loss in wind turbine performance
3. Potential mechanical damage

– Gear box wear

– Excessive blade flutter and fatigue

4. Increase the wind turbine noise

-���
����������	�

*	�.
����
���������������
'����������
������

����'��%	����	
�%
�

�����%	����	
�%
�

����'$�/�	��0

����������������� �



IT & Security

• Green Data Center as a Partnership between IBM, SU and 
NYSERDA

• Joint Research Initiatives between IBM and SU

• Focused Research on IBM Projects
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Solid Oxide Fuel Cell (SOFC) Research Projects Solid Oxide Fuel Cell (SOFC) Research Projects 
at Combustion and Energy Research (COMER) Laboratoryat Combustion and Energy Research (COMER) Laboratory

Jeongmin Ahn
Assistant Professor, Department of Mechanical and Aerospace Engineering

Syracuse University, Syracuse, NY 13244, USA
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Center for Sustainable 
Energy Systems



Energy Research Areas



Wind Turbine Design and Testing
Improving the efficiency of large and small 

scale wind turbines.

Partnering with 
outside companies



Biomass Cultivation & Harvesting
• Fast growing willow biomass as a fuel source

• SUNY ESF Tully, NY Farm (hybrid poplar)

• Work with Harvester Company on Automated Planting & Harvesting
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National Grid -- Smart Grid Vision

National Grid's vision is to deploy Smart Grid technology in order to 
optimize the flow of green energy resources, enhance the performance of 
the electric distribution grid, and provide customers with the ability to 
make informed decisions about how they use energy. 

A Smart Grid will be the fundamental service platform …  will help towards 
reducing energy consumption and greenhouse gas emissions while 
enhancing the reliability of National Grid's infrastructure. 

This service platform will provide and act as a catalyst for current green 
technologies (e.g., energy efficiency, demand response) and the emerging 
next generation of green technologies (e.g., photovoltaic, energy storage, 
plug-in hybrid electric vehicles) that National Grid believes are essential to 
meet societal and customers' future needs. 

A Smart Grid will provide customers with choice over how the electricity 
they use is generated and control over how and when they use energy in 
their homes and businesses. Through this redefined relationship with 
National Grid, customers will be able to participate in the power of action 
and contribute to a sustainable future. 



• Neutral Perspective on Emerging Energy Issues
• State of Current and Potentially Disruptive Science and Energy 

Technology Developments  (from both sides of the Border)
• Support from Scientific Community on Energy Policy Initiatives
• Access to vast Academic Resources and Advanced Students   

• Review and Assessment of IESO/Smart Grid Forum or Member 
Company Projects related to Energy Technology and Policy

• Access to Advanced Laboratory and Test Facilities in Support of 
IESO/Smart Grid Forum and/or Member Company Projects

• Confidential Reviews by Leading Experts
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Contact

Suresh Santanam, Sc.D., P.E.

Deputy Executive Director

Syracuse Center of Excellence in 
Environmental and Energy Systems

727 E. Washington Street

Syracuse, NY 13244

Tel.  (315) 443 9863

Email: ssantanam@syracusecoe.org


