             Highlights
· A new generalization of a fractional non-Fourier (Cattaneo) photovoltaic (PV) model is provided to improve the thermal performance of a PV system combined with heat spreader (HS). 
· A comparison between the fractional Fourier model with the fractional Catteneo model is conducted for the PV system.
· A new cooling technique is performed to study the effect of HS on electrical efficiency, exergy efficiency, and PV power. 
· A comparison between the impact of using HS with rectangular and trapezoidal shapes on the PV performance is presented under different climate conditions.
· A comparative analysis of all suggested PV (with and without HS) systems is presented in terms of economic, exergoeconomic, and environmental economic factors.
