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governing equations provide the baseline thermodynamic 

was constructed using both numerical simulations (based 
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Results and Discussion 

1. Model Performance Evaluation 

The predictive accuracy of the applied ML models was evaluated using R², RMSE, and MAPE. 

Table 1 summarizes the results for thermal efficiency (η_th) prediction. 

• ANN achieved R2=0.991R^2 = 0.991R2=0.991 with RMSE = 0.012, demonstrating strong 

nonlinear mapping capability. 

• Random Forest (RF) provided slightly higher accuracy (R2=0.996, RMSE = 0.009), indicating 

that ensemble methods are more robust against input noise. 

• XGBoost (XGB) exhibited the best generalization with R2=0.998R^2 = 0.998R2=0.998 and the 

lowest MAPE (<1.2%), confirming the suitability of gradient boosting for PV/T systems. 

• SVM and ANFIS showed competitive results but suffered from higher variance in extrapolation. 
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