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ABSTRACT

In the present thesis, two greenhouses have been designed and developed for
cultivation of cucumbers in pots and field conditions. The pot cultivation of the cucumbers
has been found comparable to the field cultivation. These greenhouses have most of the
cooling arrangements for optimum growth of plants in summer conditions.

A thermal model of the greenhouse has been developed to prédict different
parameters such as plant and the room air temperatures etc. This model has been
experimentally validated for different aspects of cooling such as natural convection, forced
convection, evaporative cooling, misting and the movable insulation. It has been found that
there is a fair agreement between theoretical and the experimental values. A characteristic
equation, has also been developed for the first time for a greenhouse, to find the greenhouse
efficiency factor and the instantaneous thermal efficiency. The proposed model can be used
for .standariizing a greenhouse of any shape, size and location.

The proposed model has been successfully used for the parametric studies, to predict
the effect of different parameters such as ventilation, heat capacity of plants, absorptivity
of plants, relative humidity inside the greenhouse, movable insulation and the transmissivity
of the canopy cover etc.

A thermal model has also been developed for different zones of the micro-climate
of a greenhouse. The model has been validated experimentally and there is found a fair
agreement between theoretical and the experimental values of the enclosed room air
temperatures.

Finally, conclusions and suggestions for future work has been presented in the last

section of the thesis.
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