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ABSTRACT

Greenhouses create an optimal growing environment for crops through climate
control and protection from harsh weather and pests. This research project
assessed the current challenges that exist within the protected agriculture
industry and developed a new greenhouse design accordingly. The work
focused on a new method of greenhouse cooling, for use in warm climates. A
strong emphasis was put on affordability, ease of access to technology, and
water and energy efficiency. The result of this research is the Natural
Ventilation Augmented Cooling (NVAC) greenhouse. The NVAC greenhouse
is naturally ventilated and improved by augmenting the thermal buoyancy and
wind effects with a strategically placed misting system. The greenhouse
structure is comprised of tall sidewalls, oversized side vents, a roof vent and an
additional inside roof. The misting system is located above the gutters of the
greenhouse and sprays a mist of water horizontally between the top roof and
the added inside roof. The added roof guides the cooled air to the plant space
and prevents water droplets from reaching the crop foliage. Test units were



use of the NVAC greenhouse. By monitoring diurnal tomato fruit growth, it
was found that the NVAC greenhouse moderated the plant water status and
prevented fruit shrinkage. By means of the cooling and humidity control of the
NVAC greenhouse, the diurnal fruit growth patterns were more uniform in
comparison to harsh conditions. The harsh conditions consisted of high
temperatures and VPD, and low relative humidity, and induced significant
daily fruit shrinkage. Under low wind condition, the NVAC greenhouse is
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