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Naturally Ventilated Augmented Cooling Greenhouse
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Introduction

The Bellairs Naturally Ventilated Augmented Cooling (NVAC) Greenhouse Project started in summer
2016, when BITS students laid a cement foundation and assembled the skeletal framework. Our BITS
2016 team completed construction, and established the working systems, including the misting line
and hydroponic system. We also grew the first hydroponic crops to produce food for the campus and
The Green Lime cafe. Using a data logger and sensors, the temperature and relative humidity in the
greenhouse were examined with and without the misting line in use.

The NVAC greenhouse design, patented by Dr. Mark Lefsrud and Ph.D. candidate Lucas McCartney,
addresses issues relating to air circulation and high temperatures which are non-conducive to
protected agriculture in the tropics. With energy efficiency in mind, the NVAC design replaces
traditionally used fans with a novel split 3-roof design and misting system. The greenhouse misting
system utilizes the evaporative cooling potential of water and convective properties of air. Air that has
been cooled by the misting system will become denser, causing it to collapse into the growing canopy.
While hot air, which is of a lower density, will naturally rise and exit the greenhouse structure via the
split roof at the top of the greenhouse. This results in a cost effective mode of air circulation and
promotes optimal conditions for plant growth in tropical climates.

The NVAC Greenhouse Project at Bellairs Research Institute will aid Bellairs Research Institute to
produce its own produce for guests while creating an example of sustainable agriculture for the island
as a whole. The hope is to model an efficient solution to food production in this isolated, energy scarce
and tropical country of Barbados. The NVAC can respond to the country's high dependency on food
imports, and contribute to a greater level of food sovereignty.

Project objectives

The overarching objective of this project was to complete construction and test the effectiveness of
Dr. Mark Lefsrud’s and Ph.D candidate, Lucas McCartney’s, NVAC Tropical Greenhouse, while
providing Bellairs with its first crop of home-grown, cost effective, produce. These activities were also
done with the objective of prompting on-island interest with respect to local agriculture and food
sovereignty.
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