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Optimized Modeling of Ventilation Rate in Buildings with Passive Cooling Systems
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Abstract

With the rising demand for ventilation systems due to climate change and greenhouse gas emissions, energy consumption has
significantly increased. The development of passive cooling systems has emerged as an essential solution, as these systems are
independent of conventional air conditioning. Modeling ventilation rates in such systems is traditionally time-consuming; therefore,
this study presents a data-driven model to predict ventilation rates in buildings equipped with passive cooling, distinguishing it from
other studies. Ten machine learning models were employed as base models in a standard ensemble stacking, but the results for
RMSE and MAE evaluation parameters were unsatisfactory. To enhance the model, a genetic algorithm was applied. The accuracy
of the improved ensemble model was assessed using four different datasets, with key features selected through the Recursive Feature
Elimination (RFE) method. The results demonstrate that the proposed model, with higher accuracy than classic algorithms, is
suitable for predicting ventilation rates, especially in conditions with limited and non-uniform data distribution. It is adaptable to

various geographic regions and assists in a rapid assessment of ventilation rates in buildings.

Keywords: Passive Cooling, Climate Change, Data-Driven Modeling, Ventilation Rate Prediction, Genetics Algorithm, Enhanced
Ensemble Model
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