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Abstract

This study investigates various machine learning methods for predicting heating and cooling loads in buildings.
The primary objective is to compare the performance of linear regression, decision tree, random forest, neural
network, and XGBoost models in predicting energy loads. The dataset includes variables such as relative
compactness, surface area, wall area, roof area, overall height, orientation, glazing area, and glazing area
distribution. The research methodology involves splitting the data into training and testing sets, training the
models, and evaluating them using error metrics (MSE) and the coefficient of determination (R2). The results
indicate that the XGBoost model achieves the lowest error and highest accuracy, making it the best-performing
model for predicting energy loads. This study demonstrates that advanced machine learning methods can
effectively contribute to optimizing energy consumption in buildings. Additionally, feature importance analysis
revealed that factors such as building area, wall area, and building orientation have the most significant impact
on energy consumption. These findings can aid in the design of smart and energy-efficient buildings.

Keywords: Energy consumption prediction, heating and cooling loads, building energy optimization, machine
learning
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