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  .الوسادةالمروحة و
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ABSTRACT 
            This research work aims to investigate the steady-state heat and mass 
balance for greenhouses that use pad-fan cooling system. It also studied the 
evaporative cooling system efficiency in different greenhouses. Dry-bulb and 
wet-bulb temperatures were measured. Relative humidity and cooling 
efficiency were calculated and the prediction of dry-bulb temperature and 
relative humidity inside the greenhouse throughout the proposed simple 
model were performed. Dry–bulb temperature and relative humidity were 
homogeneous altitude along the fiberglass greenhouse under investigation 
(16 m long, average of fan air velocity was 5.25 m/s and pad-face air 
velocity was 1.2 m/s). The obtained results showed that, the predicted data of 
dry-bulb temperature inside the greenhouse were validated well with that 
measured. 
     Dry-bulb temperature and air relative humidity distributions were uniform 
inside the greenhouse due to optimum structure design (gable - even - span, 
cover material and greenhouse orientation) and air velocity and appropriate 
pad area. 
     The average predicted dry-bulb temperature was close to the measured 
temperature with ± 2.7 % standard error. Also, there was a good agreement 
between measured and predicted values of air relative humidity with standard 
error of ±3.19%. 

    Moreover, the sensible heat production inside the greenhouses was 
calculated and compared for the two half's of them (the first half and the 
second one). The obtained data showed that the sensible heat production 
increased in the second half of greenhouse (far away from pad system). This 
increase was due to the increased in the air stream length and the decreased in 
cooling effect. 

Keywords: Greenhouses - Pad Cooling System - Evaporative Cooling - Cooling 

Efficiency - Predicted Dry-bulb Temperature - Air Velocity - Light Intensity. 
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