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Unit - I 

Issues surrounding energy use and production 

Principle of energy conservation, renewability of energy, energy use patterns and the inequality  in en

ergy use, Sustainability and challenges for sustainability, energy as driver of development,  carbon cy

cle, emission of greenhouse gases from energy sector   

Unit - II 

 

Quantification of material and energy flows and the importance of thermodynamics 

Material and energy balances, importance of the second law of thermodynamics, Heat and power  inte

gration  –  overview  of  thermodynamics  of  heat  engines,  generation  of  electricity,  different  heat 

engines   

Unit - III 

 

Sustainable Energy Systems  

Environmental challenges  in  energy,  environmental  and  socio‐economic  impact  of  non‐ 

renewable energy production technologies, carbon dioxide, air, water and land use, greenhouse  gases  

and  climate  change,  Energy  sources  and  carriers,  energy  uses,  applications  of  phase  change ma

terials  for  sustainable energy, Economic dimensions and environmental dimensions  of energy use, c

arbon trading and carbon pricing   

Unit - IV 

Renewable Energy 

The role of various renewable energy technologies (i.e. wind, hydro, solar, biomass, wave etc.) in 

meeting our future energy needs   

 

 



Unit - V 

 

Nuclear Energy    

The promise and problems of nuclear energy   

End Use: Technologies for the transportation sector 

Sustainable transportation: accessibility, mobility, and derived demand, energy policy 
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