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Impact Nugget  
We are continuing our research in the target area of plant growth in controlled environments: 
focusing on identifying the potential of 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 also been working to refine the design for further 
testing of the basis of two filed patents: 1) a wood pellet furnace exhaust gas enrichment system 
for greenhouses and 2) a design for a tropical greenhouse. Our work with Urban Barns has ended 
but research is continuing to improve LED lighting systems for urban agricultural plant 
production.   
 
Accomplishment Summaries 
The Macdonald Campus of McGill University is continuing its research into controlled 
environments with work on the impact of biofuel heating systems with a focus on greenhouse 
heating using wood pellets combined with carbon dioxide enrichment.  This greenhouse heating 
research has resulted in the filing of a second provisional patent for the removal of particulate 
matter from the exhaust gas, through the addition of an electrostatic and traditional cyclones that 
allows 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 CO2 for 
improved production in the greenhouse. We are continuing this research and are working on 
design improvements to develop 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. 
 
Finally, we are continuing to build and test on two different greenhouses. More specifically, a 
greenhouse designed for the tropics that uses water misting to create a natural ventilation loop 
and a northern greenhouse that maximizes natural solar light with supplemental LED lighting.  A 
second tropical greenhouse was completed in Barbados with very strong results during the 
misting operation.  The northern greenhouse is still in the construction phase but we have begun 
to grow plants in the unit as an initial proof of concept.  Full results are expected in the coming 
year. 
 



Impact statement  
The biomass heating group at McGill University has been trying to identify methods to utilize 
both the heat and carbon dioxide that result from the combustion process.  A second challenge of 
this research has been to develop a method to remove the soot from the exhaust gas stream.  We 
have filed a patent that describes our ability to remove the soot and allow for a cleaner exhaust 
gas before conversion and removal of the noxious gases with the catalytic conversion system.   
We are currently testing the unit and hope to begin testing in a commercial greenhouse in the 
coming year.    
 
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. 
The successful results from the application of a number of grants will allow us to continue our 
research for the upcoming years in LED lighting for lettuce production, proteomic expression, 
improved exhaust cleaning technology, and also continue research on wood pellet greenhouse 
heating. 


