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Impact Nugget

Research is continuing in the target area of plant growth in controlled environments: focusing on
greenhouse heating using wood pellets, creating innovative greenhouse designs for crop
production in extreme climates and investigating light emitting diodes on plant growth. We have
been working to refine the design of three filed patents: 1) a wood pellet furnace exhaust gas
enrichment system for greenhouses 2) soot particle removal system and 3) a design for a tropical
greenhouse. Our work with LED lighting systems is ongoing and will be reported next year. We
had a change of Dean at our faculty with the new Dean Anja Geitmann, a plant scientist taking
over.

Accomplishment Summaries

The Macdonald Campus of McGill University is researching means to use biomass for heat and
carbon dioxide enrichment in controlled environments with a focus on greenhouses. This
greenhouse heating research has resulted 2 patent applications on the removal of particulate
matter from flue gas. Test of this system has has shown that up to 97% of all soot produced can
be removed using this system and when in its default (failure mode) over 70% of the soot can be
removed. The system combines an electrostatic chamber and a cyclone section that allow for
extended operation of the traditional air filter. This design allows for the soot free exhaust gas to
then be treated in the catalytic system and used to heat and provide CO for improved production
in the greenhouse. Stability of the system has been very good with up to 7 days of continuous
operation possible with longer term testing required. We are continuing this research and are
entering into an option agreement with an industry partner to build a commercial unit.

We are continuing our light emitting diode research. This project is to determine the proper
wavelengths and ratios of light emitting diodes to maximize production. This research is
ongoing, but we have begun to add in amber LEDs to the red and blue mixture with improved
production of lettuce plants. We are expanding this research to include Arabidopsis and tomato
plants and are hopeful have published results in the coming year.

We have continued to a tropical greenhouse design called the NVAC, with test units build at
campus, inside a greenhouse and at Barbados. The data collected from the NVAC in a
greenhouse has been used to quantify air movement and temperature control of the system and
determine operation ranges. The combined data from these 3 systems are being combined and
published results are expected in the next year.



The design of a northern greenhouse is continuing with further testing and improvements
required. We have successfully grown a crop of lettuce and had fruit set on tomato plants inside
the unit. We have recently submitted a LOI to create a northern food security network and are
hopeful on its success to allow the project to move forward.

Impact statement

The biomass heating group at McGill University has identified methods to utilize both the heat
and carbon dioxide that result from the combustion process. This research has developed a
method to remove the soot from the exhaust gas streams. A patent has been filed that describes a
system to remove the soot and allow for a cleaner exhaust gas before conversion and removal of
the noxious gases with the catalytic conversion system. Testing of the unit is ongoing and have
signed an option agreement with an industry partner.

Light emitting diodes are slowly replacing all supplemental lighting systems in greenhouses,
growth chambers and urban agricultural systems. Our research has been to determine the
optimum wavelength of light for plant production and we have begun to alter light composition
by adding amber wavelengths to the red and blue LEDs with improved production of the lettuce.
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Other relevant accomplishments and activities.
Dean Anja Geitmann, a plant scientist, has become the Dean of the Faculty of Agricultural and
Environmental Sciences at McGill University.



