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Prediction of Leakage Rate of Greenhouses Using Computational Fluid Dynamics
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Air leakage of greenhouses accounts for the heating load and the carbon
dioxide supply. Quantitative evaluation of the greenhouse air leakage is essential to estimate the
variable costs for greenhouses of adequate energy efficiency. In this study, the greenhouse leakage
rate was estimated through a combination of CFD simulation of the external pressure coefficients of
the greenhouse cladding and modelling of airflow through leakage paths on the greenhouse walls. The
simulation results of the leakage rate were validated by the experimental results obtained from two
greenhouses with the same structure but different orientation. The correlation coefficients between
the simulated and measured values ranged from 0.98 to 0.99, and the RMSE of the simulated leakage
rate ranged from 0.020 to 0.052. This methodology will be helpful for designing light-weight
greenhouses in windy regions.
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