
EN673      Fundamental of Energy Engineering (3-0-0-6) 

 

Course Content:  

 

Fundamentals of Thermo-Fluid and electrical systems   
 
Thermodynamics: Review of 1st, 2nd and 3rd law of thermodynamics; properties of pure 
substance; phychrometrics; throttling process; refrigeration cycles; reactive systems; gas 
power cycles.  
 
Fluid mechanics: Review of fundamental concepts; scale of pressure measurement; 
barometer; manometer; mass, momentum and energy equations and its applications; 
boundary layer concepts; analysis of turbo machines: compressors, fans and blowers.  
 
Heat and Mass Transfer: Modes of heat transfer: conduction, convection and radiation; 
boiling and condensation; heat exchangers and its performance parameters; basics 
principles of mass transfer. 
 
Basic electrical engineering: Fundamentals of electrical engineering; Kirshoff’s law; 
amperes law; power factor; electrical machines: motor (DC, induction, synchronous), 
generators, transformers.   
 
Renewable Energy Systems  
 
Energy conservation: First law efficiency; second law efficiency; vapour power cycles: 
Rankine cycle, binary cycle, cogeneration, combined cycle; energy savings; carbon 
footprint; greenhouse gas; energy audit. 
 
Energy conversion: Solar energy conversion: Solar thermal and Photovoltaic, bioenergy 
conversion: biochemical, electrochemical and thermochemical; biofuels; wind energy 
conversion; principles of fuels and combustion; combustion devices; principles of drying; 
hydro-electric power; fuel cells; fission and fusion reaction; comparison of energy 
conversion processes.    
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Preamble  
 
 
Basic knowledge on thermodynamics, heat and mass transfer, energy conversion 

mechanism is of utmost important in order to understand the fundamental physical 

concepts of energy science and engineering. The course content is designed to provide 

the fundamentals of physical systems and brief information about various energy 

conversion devices and processes.  

 

Concepts will be illustrated with schematics and block diagrams wherever required. 

Sufficient number of numerical examples with solutions will be discussed in the course. 

This course is specifically designed for post graduate students of Energy Engineering. 

Further, the course will be very much useful for students and researchers from varied 

academic backgrounds for synthesis of novel energy conversion devices and processes.   

 

 

  
 


