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ABSTRACT

In order to relieve the problems of heat accumulation for greenhouse in summer, the
technique of evaporative cooling was an effective method to reduce the temperatures of the
inside greenhouse lower than those of outside air. It could provide the opportunity for the
farmers to adjust the harvest periods for culture under protection. The traditional equipments
of pad and fan have the stable cooling performance, however, the moisture within the water
adsorbing materials of the pad could not be evaporated completely at the rest time, then the
serious mold and fungi development would be happen. Because the materials of fan and pad
all were imported from abroad, the high cost of equipments decreased the demand for far-
mers. In this study, the evaporative cooling principle same as pad and fan was adopted to
develop a mist cooling system. The required water for evaporating was provided by nozzles
operated by high pressure pump. The special design of long path for air flow encounted with
mists increased the evaporative efficiency. A thermal model was established to quantify the
temperature distribution gradient in the greenhouse. The results of this research indicated the
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operated efficiency of the mist cooling system was nearly 80%. The temperature of inside green-
house can be lower 5-7°C than those of outside air. The accuracy of the temperature predictive
performance is within 5%. Increase the shading ratio and ventilation rate were the dominant fac-
tors to increase the cooling ability, however, the growing conditions for crops planted in the gre-
enhouse need to be considered. The structure of this equipments developed in this study was
simple and inexpensive. It was worthed recommending to farmers.
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Fig 1. Enviromental thermal system for a specific section
of greenhouse
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Fig. 2, Misting and fan cooling system
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Table ], Numerial values of parameter for greenhouse cooling model
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