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	Course Code 
	

	Course Title 
	Thermodynamics


Course Outcomes(CO):

After successful completion of the course, student will be able to-
1. infer basic concepts related to thermodynamics,
2. summarize thermodynamic properties of gases and steam and apply it to related system analysis,
3. apply the laws of thermodynamics for various processes,
4. explain concepts of entropy, irreversibility and exergy and apply it to various processes,
5. analyze air standard and power generation cycle, and, compute their performance.
Syllabus 
 




       

                    Teaching hours: 45

	UNIT - I     
	Fundamental Concept, Properties of Gas and Vapour

Microscopic and macroscopic point of view, Thermodynamic system and control volume, Thermodynamic properties, processes and cycles, Homogeneous and heterogeneous systems, Thermodynamic equilibrium, Quasi-static process, Pure substance, Concept of continuum, Various types of energies, Zeroth law and temperature measurement, Work transfer and its types, Heat transfer and its types, sensible heat, latent heat, specific heat,  point functions and path functions, Revision of ideal gas concept and non-flow processes such as constant pressure, constant volume, isothermal, isentropic and polytropic,  Real gases and real gas mixtures, Various equation of state Compressibility charts, Difference between properties of ideal gas and vapour, Properties of two phase systems - Const. temperature and Const. pressure heating of water; Definitions of saturated states; P-V-T surface; Use of steam tables and properties tables,Saturation tables; Superheated tables; Identification of states & Determination of properties, Mollier’s chart, Dryness fraction determination, Steam Calorimeters- Barrel, Separating, Throttling and Combined Separating and Throttling calorimeters
	12 hours

	
	, 

	UNIT - II     
	First Law of Thermodynamics

First law for a closed system undergoing a cycle and change of state, internal energy- a property of the system, PMM1, Steady flow energy equation applied to Nozzle, Diffuser, Compressor, Turbine, Throttling process, Heat exchanger, Filling and emptying process
	06 hours

	
	

	
	

	UNIT - III     
	Second Law of Thermodynamics, Entropy and Exergy

Limitation of the first law of thermodynamics, cyclic heat engine, energy reservoir, Kelvin-Plank and Clausius’ statements, equivalence of the statements, reversibility and irreversibility Causes of irreversibility, Carnot’s theorem and its 
	18 hours

	
	
	

	
	corollary, Thermodynamic temperature scale, Statement of third law of thermodynamics, Clausius theorem, The property of entropy, inequality of Clausius, Entropy change for reversible and irreversible processes, principle of increase of entropy, application of entropy principle, Entropy generation in closed and open system, entropy and disorder, High and low grade energy, Available and unavailable energy, Hemholtz & Gibbs function, availability (exergy) of closed; steady flow; and open system processes, Irreversibility and Guoy Stodola Theorem, Second law efficiency
	

	
	

	UNIT - IV     
	Gas and Vapour Power Cycle

Carnot cycles, Rankine cycle, Comparison of Carnot and Rankine cycle, Calculations of Rankine cycle, Variables affecting efficiency of Rankine cycle, Air standard cycle assumptions, Otto, Diesel and Dual cycle, their air standard efficiencies and comparison. Brayton cycle.
Use of computer software for problem solving.
	09 hours

	
	

	Self - Study
	The self-study contents will be declared at the commencement of semester. Around 10% of the questions will be asked from self-study contents. 

	
	

	Suggested Readings:

1.  Nag P. K., Engineering Thermodynamics, McGraw Hill Education.
2.  Moran M. J., Shapiro H.N., Fundamentals of Engineering Thermodynamics, John Wiley & Sons.
3.  Sonntag R. E., Borgnakke C., Introduction to Engineering Thermodynamics, John Wiley & Sons.
4.  Boles M.A., Cengel Y.A., Thermodynamics: An Engineering Approach, McGraw Hill Education.
L=Lecture T= Tutorial  P=Practical, C=Credit

	w.e.f. academic year 2019-20 and onwards



