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Introduction to energy resources and Hydroelectricity 
Basic Forms of Energy - Energy, Work, and Power - Capacity Factor and Efficiency - Energy 

resources - Conventional sources of energy - non-conventional sources of energy - Comparison 

of various energy sources - Barriers to the use of Renewable energy technologies - 

commercializing barrier- market barriers 

Hydroelectricity-Elements of a Hydroelectric Power Plant-Classifications of Hydroelectric 

Plants by Effective Head of Water-Advantages and Disadvantages of Hydropower 
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Solar and Biomass energy 
Extra-terrestrial solar radiation and its spectral distribution –- Solar water heaters – Solar 

thermal power plants and types 

Photovoltaic (PV) or solar Cell - Functions of a PV cell -  PV modules and arrays - Benefits and 

limitations of photovoltaic systems 

Primary and Secondary Biomass Energy Sources -Biofuel production processes and 

classification- Advantages and disadvantages of biomass 
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Wind, Tidal and Geothermal energy 
Power in the wind- Horizontal-axis Wind Turbines and Vertical Axis Wind Turbines - 

advantages and disadvantages 

Tidal phenomenon and principle of tidal power generation systems -Diurnal, Semidiurnal and 

mixed tides - Advantages and disadvantages 

Origin of geothermal energy and classes of global geothermal regions-Types of geothermal 

plants (dry and flashed steam power plants)-applications 
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 Energy storage devices 

The Need to Store Energy - Electromechanical Storage [Pumped Storage, Flywheels, Torsion 

Bars] - Thermal Storage [Phase-Change Materials] - Chemical Storage [ Lead acid batteries, 

and Lithium batteries, Fuel Cells and Supercapacitor]  

Hydrogen Storage-advantages and limitations 
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 Environmental effects and Sustainability 
Environmental Impacts of Hydropower, Solar Energy, Biomass, Wind Energy, and Geothermal 

Energy 

Greenhouse Gas Emissions - Effects on Climate - Mitigating and Remedial Actions  

Finite Life of a Resource - Sustainable Energy Supply and Limitations 
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