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A Review of supervised machine learning models
in the optimization of latent heat thermal energy
storage systems using PCM

Abstract: This study introduces a simple geometric model for evaluating the effect of
shadow on the solar radiation received by photovoltaic (PV) systems. In this method,
the shadow effect is modeled by separating beam and diffuse irradiance, where
shadowed regions are defined as areas with no direct beam. The beam radiation
coefficient is defined as the ratio of the sun-exposed area to the total system surface,
while the diffuse radiation coefficient is determined using the view factor between the
system and the obstacle to account for sky radiation. The simplicity of the geometric
relations enables rapid and reasonably accurate radiation estimation under different
shadow conditions. Comparison with a numerical case using reliable data shows a
mean absolute difference of 11%. The proposed model performed better than the
analytical model considered. Despite its simplicity, the model provides sufficient
accuracy for engineering applications and supports estimating incident radiation on
building-integrated photovoltaic thermal system.
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 Random Forest (RF)

10 Support Vector Regression (SVR)
I Gradient Boosted Models (GBM)
12 XGBoost

13 LightGBM

14 Evolutionary Optimization

15 Genetic Algorithm (GA)

16 Particle Swarm Optimization (PSO)

! Thermal Energy Storage (TES)

2 Latent Heat Thermal Energy Storage (LHTES)
3 Phase Change Materials (PCMs)

4 Computational Fluid Dynamic (CFD)

5 Supervised Machine Learning (SML)

¢ Artificial Neural Networks (ANNSs)

7 Deep Neural Networks (DNNs)

8 Decision Tree
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