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When Pierre De Gagné and his colleagues at the University of Ottawa set out to
install their first energy recovery system, their goal was to demonstrate energy
savings and that a heat recovery system could be efficient in a cold climate. De
Gagné never imagined what his team ended up demonstrating in 1993 would
one day be regarded as one of the most efficient heat recovery system in North
America. Nor did he imagine that bkm Reverse Flow ™ would become a thriving
division of bkm Enterprises Inc, a division with an average annual growth rate of
15%. Pierre’s work and demonstration of the system at the University of Ottawa
were extremely important. “We demonstrated for the first time, the efficiency of
the design in a cold climate. The system runs efficiently at as low as -40 F”,
reflects bkm Enterprises Inc., Vice President, Harry Bassilakis.
If you visit the University of Ottawa today, there are 20 Reverse Flow ™ systems
on campus, each capturing low grade heat leaving a building and returning it for
heating purposes. In the last three years the university has invested $1.8 M to
renovate the law and chemistry buildings which are now almost entirely heated
from waste heat. This represents 3000 tonnes of GHG emissions reduction per
year. Since 1993, the university has achieved 10 percent absolute reductions in
direct GHG emissions despite a 50 percent growth in floor space during the same
period. Cumulative energy and water savings add up to over $31 million since
1993. Energy recovery systems are the main reason. Over the next two years, the
university will take advantage of Ontario’s solar feed-in-tariff incentives (71.3
cents per kilowatt hour for roof installations) and will install photo voltaic solar
panels on its roof tops worth $800,000 to convert direct sunlight into electricity.

University of Ottawa building, Tabaret Hall
Credit: The University of Ottawa
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De Gagné’s pioneering work in demonstrating energy solutions is but one
example of how Canada's institutions of higher learning are testing and profiling
technologies that will drive tomorrow's low carbon economy. Universities and
colleges from St. John's to Victoria not only are demonstrating leading-edge
green technologies, but also along the way, they are helping businesses and
communities to adapt to a greener future too.
Dalhousie University, Nova Scotia
When students return to Dalhousie next September, they will find a new
Academic Building displaying a massive south-facing building façade known as
the Conserval Solarwall®. This wall, which resembles traditional metal
cladding, generates heated air which offsets the heat loading of the building.
How does it work? Sun warms the exterior of the system, creating a heat
boundary layer. This heated air is drawn in though tiny perforations in the
exterior surface, and is ducted into the building’s HVAC system. Dalhousie’s
Solarwall® is projected to deliver 5 percent of the building’s energy use or 208
GJ, and more importantly, will serve as a high profile learning opportunity for its
students.
Students will also be standing on floors made from a unique European
technology known as Bubble Deck. A Dalhousie Masters student and a professor
introduced this technology. Bubble Deck is a concrete slab flooring system filled
with hollow recycled plastic balls, reducing concrete use by 50 percent as
compared to a solid slab. This represents approximately 2,464 tonnes of GHG
emissions reduction for the 110,000 square foot, four story building. The New
Academic Building will be the first in Atlantic Canada to use Bubble Deck
Technology, third in all of Canada.
Dalhousie has plans to release a Sustainability Strategy this year, which will
include 2020 and 2030 GHG emissions reduction targets. Additionally, the
university has plans to undertake an adaptation and vulnerability study
involving faculty climate specialists. Provincial targets enshrined in the
Sustainable Prosperity Act strive for at least 10 percent reductions below 1990 by
2020.
Université Sainte-Anne, Nova Scotia
At the Université Sainte-Anne, Nova Scotia’s only French post-secondary
institution, three highly visible renewable energy technologies provide electricity
and heat to the campus. A woodchip fuelled hot water boiler and associated fuel
storage and handling equipment (110 Bhp thermal gasification system custom
built by Ideal Combustion of Sherbrooke, Quebec) replaces an old fuel oil fired
heating plant. A Veissmann solar thermal system made up of 118 panels, the
largest installation in Nova Scotia, supplies domestic hot water. A small AOC
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15/50 wind turbine installed by MaManna Renewable Energy reduces reliance
on purchased electricity. The estimated GHG emissions reductions from these
technologies are 32 percent against a 2008 baseline and energy cost savings are
anticipated to be more than $200,000 per year.

Université Sainte-Anne Solar Panels
Credit: Université Sainte-Anne

Although the Université Sainte-Anne Church Point campus is small, its efforts
have spurred local business development. Reasonably priced, locally sourced
wood chip supply (to avoid GHG emissions associated with long distance
trucking) was a challenge. A first call for proposals turned up nothing. In the
end, Spec Resources Inc., located just 7 km from campus, added a new business
line to its concrete, excavating and slumping hog industry business. All that was
required was the purchase of a wood chipper. Re-purposed equipment, people
and barns provided for the rest. By switching from an imported energy source to
a local energy source, more money now remains in the community.
Allister W. Surette, Vice President of Development and Partnerships is extremely
proud of this initiative that contributes to a larger Clare Community Energy Master
Plan. He is looking forward to spring convocation when the university will
present Canadian Environmentalist, David Suzuki with an honorary doctorate.
McGill University, Quebec
Located in down town Montreal, McGill University uses natural gas to generate
heating and cooling for its buildings. As well, the majority of electrical energy
used on campus is supplied by hydroelectricity. While the province of Quebec
has an abundance of hydroelectricity and extensive wind opportunities, the
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provincial government is focused on energy conservation and renewable sources
of energy. They have established targets for all public institutions to reduce the
intensity of electrical energy consumption by 14 percent relative to 2003 by the
end of 2010. They further established targets for reductions in GHG emissions by
2010. McGill achieved an approximately 30 percent reduction in GHG emissions
relative to 2003, by switching away from bunker oil to natural gas.
With plans to completely modernize and upgrade the power systems for
McGill’s Macdonald campus in the next few years, the university is exploring
decentralized energy systems and a shift to renewable energy. Macdonald
Campus is served by a central power plant, which utilizes older less efficient gasfired boiler technologies. Macdonald Campus is home to the Faculty of
Agricultural and Environmental Science. Here, faculty members have generated
significant awareness about renewable energy, and bio-fuel technologies in
particular, over the past decade. For them, the power system modernization is
an opportunity to demonstrate that renewable energy sources can provide the
baseline primary energy needs of a large teaching and research campus with
hydrocarbon fuels available as back-up or for secondary needs.
University of Toronto, Ontario
In the heart of down town Toronto at the corner of Harbord St. and Spadina
Ave., the University of Toronto’s Athletic Centre now boasts Greater Toronto
Area’s largest solar thermal project with 100 solar collector panels on the centre’s
roof top. This initiative began with a student project in 2006, when Ashley Taylor
prepared a feasibility study for the installation as part of her undergraduate
research. It represents one small example of how the university is using ‘campus
as a living lab,’ bringing student research into real world operations.
An EnerWorks Inc. solar system now supplies nearly 25 percent of the heat for
the building's showers and laundry facilities during peak sunshine months.
By reducing natural gas use, the university will save approximately 58,000
kg/year of GHG emissions, the equivalent of the combustion of 135 barrels of oil
or the amount of GHGs sequestered by 12.4 acres of pine forest per year.
There are plans to monitor the solar array, in conjunction with the Faculty of
Physical Education and Health’s new Environmental Sustainability Advisory
Committee. Meters are being put in place for this purpose. A kiosk /dashboard
will be installed in the lobby of the building to build awareness so that users
become mindful of their impact on the building, and are educated about the
steps that they can personally take to reduce that impact.
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Ashley Taylor, at the University of Toronto’s Athletic Centre
Credit: Tanja Tiziana, YongeStreetMedia.ca

University of Winnipeg, Manitoba
‘Green labs’ will soon be the draw at the University of Winnipeg’s Richardson
College for the Environment. To be completed in 2011, the College will be one of
North America’s most energy efficient laboratory buildings, demonstrating the
latest in green offices, classes and labs.
In the College, high performance Mott Lab fume hoods will control air velocities
while continuing to meet safety standards. Lab fume hoods which typically
move and exhaust large amounts of air are known for their intensive energy use.
Less air being moved reduces thermal and electrical energy use by as much as 40
percent. The installation of Semco Inc, heat recovery wheels will enable up to 80
percent energy recovery, including fume hood exhaust. A red-yellow-green light
scheme developed by the integrated delivery project design team will reduce
energy use by 40 percent. In this scheme, exhausts operate at one air change per
hour (ACPH) in unoccupied red-mode; four ACPH in utility yellow-mode; and
eight ACPH in full-lab green-mode. The scheme is controlled on the basis of lab
occupancy schedules and local presence sensors. Overall, the building is
expected to achieve at least 65 percent less energy use for very little, if any
additional, capital cost.
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Architect's rendering of the University of Winnipeg’s
Richardson College for the Environment’s Atrium
Credit: number TEN architectural group

Construction of the building is being overseen by the UW Community Renewal
Corporation (UWCRC). The UWCRC has also played a significant role in the
economic, social and environmental renewal of Winnipeg’s down town.
University of Calgary, Alberta
The University of Calgary, (U of C) has the unique opportunity and challenge of
being located in Canada’s oil rich province, Alberta. Tomorrow’s low-carbon
economy will depend on a greatly reduced carbon footprint from the fossil fuel
sector, as well as changes to the large-scale energy distributions systems for both
fossil fuel and renewable energy. Alberta’s energy grid is approximately 74
percent coal generated, and the resultant GHG emissions associated with
electrical power consumption are significant. Efficiency losses in moving energy
from production to end use can be as much as 75 percent. This is why improved
efficiency in moving energy from source production to end use is so important,
and why decentralized community or district energy systems that generate
energy on site represent an important low carbon solution for the future.
In 2011, the U of C will complete the retrofit of their central heating and cooling
plant to co-generation technology. Natural gas-fired turbines will produce
electricity for the campus and captured heat will in turn be used to heat
buildings. In addition to having an approximate five-year payback, the cogeneration system together with energy efficiency initiatives in existing buildings
are anticipated to reduce annual GHG emissions by approximately 80,000
tonnes. The U of C will meet the Kyoto commitment a year ahead of schedule
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and achieve a GHG emissions reduction of more than 20 percent below 1990
levels despite a significant expansion in built area over the past decade. The
project is good for the environment, good for the bottom line and stands as a
decentralized alternative to importing energy from large scale energy
distribution systems.
The U of C’s Institute for Sustainable Energy, Environment and Economy
(ISEEE) conducts research in low-carbon emission fossil fuel recovery and
processing policy, regulation and technology. This includes the “North American
Energy Systems 2030+”Partnership with industry and applied research in the
field on emerging technologies. The goal is to advance solutions to transform
the continent’s energy systems into integrated, highly efficient, net-zero carbon
emission systems.
Again, another example of how an institution of higher learning is paving the
way for real world applications of low-carbon technologies.
British Columbia Institute of Technology, British Columbia
The same emphasis on a ‘living laboratory’ is evident in Western Canada’s
largest technology institute, the British Columbia Institute of Technology (BCIT).
BCIT envisions an overall campus sustainability precinct and ‘living lab’
demonstrating a Factor 4 Economy, which achieves a 75 percent reduction in
energy and material throughput. The precinct will contain a cluster of buildings
and related infrastructure, and centers of research, trades training and
technologies. The precinct will demonstrate the radical shift and the
collaboration required to transform to a low carbon world.
In the precinct is Home 2000, an AFRESH House initiative. AFRESH stands for:
A-accessible and affordable, F-flexible, R-resilient, E-energy efficient, Ssustainable, and H-healthy. The Home is part of a larger Smart Micro Grid
initiative that aims to transform the campus into an integrated energy system
demonstration project. The goal is to make the Home a net positive producer of
energy. The project boasts a Solar Photo Votalic Cell, a geo-thermal heat
exchange system, and a fuel cell system, that are all linked up with a smart grid
point technology that tracks how much energy is being generated and used. A
smart meter also tracks how energy is moving back and forth across an
isolated portion of the BC Hydro grid.
Students use the house as a living lab to track building performance under
different circumstances and various energy loads. BC Hydro, a partner with
commitments to energy conservation works along side BCIT and its students to
both sponsor the provision of various energy technologies as well as
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monitor their performance. The project is a collaboration involving
several research centers at BCIT.

AFRESH House, BCIT Campus
Credit, BCIT

The University of British Columbia, British Columbia
Between 2007 and 2010, The University of British Columbia (UBC) systematically
measured, consulted, assessed and planned so that when it committed to bold
GHG emissions reduction targets of 33 percent from 2007 levels by 2015; 67
percent by 2020 and “net zero” by 2050, it knew how it was going to get there.
First up, UBC will install a biomass-fuelled heat and power system. The system
will produce clean, renewable biomass-based heat and electrical power for
campus. This in turn will reduce the use of natural gas and eliminate up to 9,000
tonnes of GHG emissions each year, the equivalent of 12 percent of total campus
GHG emissions. The new CHP system, the first of its kind in North America,
combines Nexterra gasification and syngas conditioning technologies with a GE
high efficiency Jenbacher gas engine. Woody biomass will be gasified and
converted into clean synthetic gas (or "syngas") that will be directly fired into a
gas engine.
Energy conservation will achieve an additional 10 percent reduction. This
includes a partnership with BC Hydro to monitor and optimize the energy
efficiency of academic buildings campus-wide. Vancouver-based Pulse Energy
will provide real-time monitoring tools. Further reductions will take place by
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converting the current steam district heating system to hot water and by
‘greening’ university fleets.
UBC is working with the clean energy sector and using the campus as a ‘living
lab’ to demonstrate a range of low carbon solutions. Already, UBC has achieved
Kyoto targets of 6 percent GHG emissions reduction in core academic buildings
since 1990 despite significant student and floor space growth over the same
period.
British Columbia ‘s carbon tax came into effect July 1, 2008. Also, by law, all
public, education and health organizations are required to be carbon neutral
commencing in 2010.
So What?
From waste heat recovery systems to solar walls, to district energy systems,
Canadian university and colleges are showing us tomorrow’s low carbon world
can be achieved. Early adopters implemented low carbon strategies over the last
decade, and have already met and surpassed the Kyoto target of an absolute
reduction of 6 percent GHG emissions below 1990 levels by 2012. Today, many
more are committing to systematically setting bold 2020 and 2050 targets, and
introducing integrative strategies which will transform campuses to become selfreliant microcosms generating their own energy, generating zero waste and zero
emissions, and restoring natural systems.
Along the way, Canadian universities and colleges are spurring new green
business and demonstrating a mosaic of solutions befitting of a country that
prides itself in regional diversity. Along the way, they are also showing us that,
not only is the transformation to a low carbon world achievable, it makes good
sense – for the planet, for business, and for the next generation of community
and business leaders – our students.
Leadership is a much valued commodity in any society, and in Canada,
institutions of higher learning – large and small – are demonstrating the steps
towards tomorrow’s low-carbon world.
Charlene Easton is principal of C. Easton, Sustainability, a strategy and operational consultancy
working with the post-secondary sector to achieve transformative leadership on the sustainability
agenda. As former director of sustainability at the University of British Columbia, she managed a
sustainability portfolio dedicated to embedding sustainability in institutional governance,
teaching, research and campus operations; led the preparation of the UBC Climate Action Plan;
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charlene.easton@shaw.ca.
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