Highlights 
· MHD natural convection of Cu-H₂O nanofluid flow in quadrantal corrugated cavity is studied using FEM and ML approaches. 
· 


Heat transfer increases with  and , however decreases with . 
· XGBoost, CatBoost, Random Forest, and ANN are trained using 151 CED dataset. 
· [bookmark: _GoBack]CatBoost gives the best prediction with R2 = 0.99883±0.00186 and RMSE = 0.0488 ± 0.0342. 
· The FEM and ML framework enables accurate thermal performance prediction. 
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