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This comprehensive review examines the transformative impact of solar energy on 
the renewable resources landscape. Focusing on recent advancements and appli-
cations, the article navigates the dynamic evolution of solar power technologies. 
It explores breakthroughs in photovoltaic cells, energy storage, and smart grid 
integration, highlighting their collective contribution to harnessing the abundant 
energy from the sun. The review emphasizes the practical implementations of solar 
energy across various sectors, from residential and commercial settings to large-
scale utility projects. It analyzes the economic feasibility and environmental bene-

dependency on traditional fossil fuels. Furthermore, the article discusses emerging 

data analytics to optimize solar energy production is also explored. By providing a 
concise yet detailed overview, this review aims to serve as a valuable resource for 
researchers, policymakers, and industry professionals interested in understanding 
the current state and future prospects of solar energy within the broader context of 
renewable resources.
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    

      


      




       
    
     


 
     
     

     









                                                                                     [34]


     


     
      
     



   




  
    
     

   






     
    

     





     





    
     

     



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     


       


  
  
  

 
     



 


     

     












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    
     
     
   


 
     

       
    
   

    

    
     



 
      
     
    



   

    


    








 

    
        
      
      
     
   
 

      

    


    




       




      


     
   
      








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     


CELLS
     
     


     

      








    




    

     


      




      











   

   
   

     


    

    
     



     

     
  


       




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







 


    
     


 

      
      




  



    
    




  






     


   
     



   
    
    

    
     
      



      


   
     
   

     




GRIDS

 
      


       
    



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


     





    

 
    

     

     




     
    
  



    
    
       



     



     
      
 



      









    



APPLICATIONS:


   
 

     
 

   
 
     
  

     
      

     
     

      
    
 

      
    

     

    



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     
     
     

     

     



    

     
 

 

     


 

   



     







    

        




 

 
     
     
      













    

      





    

    






        



 

    



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      

     




      

     

     

     




     



IMPACT

   
 

     

     

    



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      



      






    

     

 
       


      

  
     



     
   




      



SIGNS









    


     
 
   

   

      

  
    


 
   


     

 

      


     
    
     



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   
 






    
    

      


      



    
 



    

 
    
     

     
   
     

      
  



      
      
    
     

    

     
      

       
    

     

     
    

     
   


  

      




      


     

   
 

     



     
    
     





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


    
    



Biotechnological Applica-
tions

     
  


      
   
       
    
     



 
 
 

     
 




Delving into Compound 
Parabolic Concentrators 
(CPC)-based solar PV sys-
tems

       


 




   


    

 

    
      


     
 
 



    


  



    

     


IoT Energy Integration: Ac-
celerating the Solar Revo-
lution
    
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     
 
      
    
    
    
   
 


    
    

     

    

     
     

   






      

   
     
    








     



     






    

     









     



     
    



 
    

     

    

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
      
   

    
    



     
    
      
     
     
    
   



    

    
      

    

   




    


     

 
      


       

  

     









    
  



 

      



      

     
     
     





   
    



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   

 


    
   

       


      

       

    






  

     


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