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Preface 

Photovoltaic technologies represent one of the leading research areas of 

solar energy. It is one of the most potent renewable alternatives to fossil fuels. 

Direct conversion of solar radiation into electricity is a renewable, abundant 

and clean method for producing energy. Though conventional photovoltaic 

devices (silicon-based solar cells) are promising for the direct conversion of 

photons into electrons, the prohibitive cost of these cells is uncompetitive with 

conventional power generating methods. On the contrary, dye-sensitized solar 

cells (DSSCs) are a non-conventional photovoltaic technology that has 

attracted significant attention because of their high conversion efficiencies, low 

cost, non-toxic and recyclable materials and suitability for wide variety of end-

user products. This thesis work entitled “Investigations on Dye Sensitized 

Solar Cells to Optimize its Performance” is the outcome of the experimental 

investigations performed on the fabrication and characterization of DSSCs 

based on various dyes, photoanode and electrolyte materials. 

This thesis focuses on optimizing the different components of a DSSC 

and studying the influence of various parameters of these component materials 

on the overall performance of the cell in terms of efficiency and stability. The 

thesis is broadly divided into seven chapters. Chapter 1 briefly introduces the 

world's present energy scenario and an overview of the need for renewable 

energy sources. This chapter also discusses different generations of 

photovoltaic technology along with a brief introduction to different 

components and working principles of dye sensitized solar cells. Chapter 2 

describes the basic theory of the experimental techniques used for 

characterizing the different components of DSSCs. Chapter 3 illustrates the 

charge transfer kinetics and effect of the shape of ZnO nanostructure on the 

performance of DSSCs based on two natural dyes. Chapter 4 investigates the 

impact of surface modification via sol-gel spin coating of ZnO nanoparticles on 

the performance of WO3 photoanode-based DSSCs by varying the 
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