energy management

By Heather Kent

Canadian engineers are finding innovative and commerdially realistic technologies far saving
energy and greenhouse gas emissions. The government’s SDTC pragram provides support funds.

Future Promise

ustainable Development Tech-
nology Canada (SDTC), a feder
al government agency, was
lamnched in 2000, Irs mandae
reflects its name. “There is a need in
Canada to have technological solu-
tions Lo environmental problems and,

when doing that, 1o make sure there is
an cconomic renumn,” savs D Vicky

Sharpe, the agency'’s chiel executive
officer. “We de-risk these technologies
and take them 1o marker,” she ades,

For clean technologies, there is a
“pre<ommercial gap,” a lack of both
understanding and himding w bring

them to a point where the private sec-
wor will hecome involved in their

financing. “It’s a valley of death, so
entreprenenrs develop these ideasand
we fund the testing to determine the
performance of these wehnologies in
real world environments,” savs Sharpe.

SDTC has 57 echnology group-
ings dealing with everv sector of the

Abowa: SHEC Labe” salar hydrogen generafor usas cancentratad sunfight at 5.000 imas

cconomy. Entrepreneurs approach
the agency with a wide range of exper-
tise and many receive help w develop
a business plan. “We are now becom-
ing a funder of first resor,,” says
Sharpe. Funding per project ranges
from about $250,000 to 38 million.

The agency deals with consor-
tiums. On average, it wkes thom three
vears 1o work through SDTC's evalua-
tion process. “We are very market-ori-
ented,” says Sharpe, explaining that
the agency wants w know whether the
market is niche or glohal, how the
technology performs and the nature
of its environmental impact. An end-
user &5 engaged i the process 1w
determine whether the project meets
their needs. Funded projects are
tracked for three years.

Following are just three of the pro-

jects that have received preliminary
approvals for SDTC funding recently
and are undergoing final contract

the intensity of the sun in its thermochemicel hydrogen production process.
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negutiandons. These projecs relue w
saving energy and greenhouse gases,

SHEC LABS, generating
hydrogen from landfill gas

Landiills accouni for 33% of methane
emissions in Canada and hydrogen is
ofien seen as the fuel of e fulre A
project using solarpover © comer
landfill methane into hydrogen is
therefore a “very significant” alierna-
tive to the current method of siean
refonmation of fossil fucls o generaie
hydrogen, says Tom Beck, president
of SHEC LABS/Solar Hydrogen Ener-
gy Corporation of Saskatoon, lis pan-
ners in the project are Giffels Associ
ates  (Ingenium) and Clean 16
Environmental Technologies, in con-

Junction with the University of Toron-

1o Deparument of Chemical Engineer-
ing and Applied Chemisiry,

The "SHEC Sution 717 project,
which is now in the design phase, will
be consimucied at the Regina Fleer
Street landfill. Tt will have the capacity
of producing 1.2 million kilograms of
renewable hyvdrogen per vear and vill
prevent 31 onmes of COrequia:
lent emissions from entering the
daln IUF:DIICI'L‘ L"ﬂ:l’:-' :.'r:ar.

The 1echnology involves 12m x| 2m
unique sular concentraiors that pro
vide concenirated solar energy o Dry
Fuel Reformaton solar reactors and
Direct Water Spliting rechnologies.
It is the first of its kind in the world
for commercial use. The fist mod-
ules will be in place in 2007 and even-
wally the landbll site will have 3
reactors. The producton from the
landfill 15 based on a conserative
average of 20% solar availalabiliey
This means the system will work at
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capacity with an average of 4.8 hours
of sunlight per day.

Beck savs there is worldwide inter-
est and anticipates a very large market
by 2010. He projects that 57 million
Eilograms of hydrogen capacity could
be available, Other applications for
the hydrogen technology include
solar thermal heating and air condi-

toning, wastewater sterilization and
groundwater remediation.

Sunarc's on-demand
insulation systems

Montreal-based Sunarc of Canada is
insialling demonstagon units of irs
insulation sysiems on vegetable-grow-

ing greenhouses in Quebec and
Ontaria. The "L-Foam™ echnology,

which has been developed with Laval
University, can reduce the use of fossil
fuels for heating greenhouses by up io
G0%. says  John Dinsmore, an engi-
neer, and Sunarc’s Chief Operating
Officer. The technology is not used
anywhere else in the world at this tme.

North American greenhouses ane
ypically covered with two layers of
polyethylene with poor insulatng
properies, explains Dinsmore. The
Junarc system inseris hquid foam
between the layers uwsing a specially
formulated swrfactant, boosting its
insulatng qualides at least 1{Hold or
more i R1320. Using a gravin-feed
mechanism, the foam is injected at the
roof peaks (roofs account for 80% of a
largescale greenhouse farm surface
area). As the foam breaks down naw-
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rally, the hiquid that com-
posed it is recovered and

re-wserd to make replace-
ment foam. The product
will be marketready in
late 2006. Other possible

applications arc atriums,
swimming pools and
wilste Lreaument plants.

SAIC's solar and
underground thermal
energy storage
In Alberea, SAIC Canada

{Science Applications
International Corpora-
tion) is developing two
projects that are among
the first of their Kind in
North America. The con-
ceptis to use the earth as
a thermal energy storage
medinm for heating and

cooling. integrated with
d !iU].i!.I' Cne I'g'n' FEEOUNCeE.

In Okotoks, SAIC has
partnered with the municipality on a
demonstration  project o develop
underground horehale thermal ener-
gv storage that will provide heating 1o
52 homes in a new subdivision.

The solar energy is harnessed [rom
collectors mounted on the garages
and converted o hat water, which is
then piped o 144 vertical bore holes
that are 37 metres deep. The energy is
stored underground in summer and

used in the winter to heat the homes,
The echnology is also being used

Abowe: compuier generated view of the SAIC project subdivizion combining eolar anaray panale
with underground thermel energy storage.
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Ahove isomeatric of Sunarc areenhouse with 1-Fasm”
insulation system.

in an aquifer thermal energy storage
project under development in Medi-
cine Hat. The projea incorpomies
wwo wells, approximaely 100 mewres
apart, that access a deep aquiler. Cold
waler is pumped from one well o the
nther tn power air conditioning in the
summer. That water warms up during
the cooling process and accumulies
in the second well during the summer
for use in the wineer, when the flow is
reversed. The svstem will be wed ina
new condominium  development of
approximately 140 homes.

“We are ... learning from earlier
research in Canada and from the
Europeans. But we are pushing it fur-
ther, adapting it o the Canadan cli-
mate,” savs Bill Wong, Program Man-
ager for SAIC

SAIC's partners are Town of
Okotoks, Sterling Homes, United
Communities, ATCO Cas, Ciy of
Medicine Hai, Enerworks and IF
Technology. CLE

Mewther Kent is a fresline wriler in
Vaneonaer
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