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 [IX] 

Abstract 

The greenhouse microclimate directly influences the metabolic 

activities of the crop, the quality of the fruit and the production. Thus, 

it is important to monitor and maintain the microclimate parameters, 

such as air temperature, humidity, solar radiation, CO2 concentration 

and light intensity, within the optimal range for crop growth and 

development.  

In this thesis, a physical-mathematical model was developed to predict 

the dynamic behavior of the microclimate of a greenhouse equipped 

with a water heating system and naturally ventilated. In particular, a 

system of two first-order differential equations is proposed on the basis 

of the physical processes involving the transfer of heat and mass 

(convection, conduction, radiation, evaporation, transpiration and 

condensation). 

Afterwards, the model was implemented and numerically solved in 

Excel, the spreadsheet that allowed the simulation of the behavior of 

the microclimate in the greenhouse in an automated way. Thus it was 

possible to predict the dynamic response of the two time-dependent 

variables of the model, air temperature and water vapor concentration 

inside the greenhouse, for a period of 24 hours. 

Finally, different heating and ventilation conditions were simulated and 

compared in order to test the predictive abilities of the model.   
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