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SYLLABUS 
 

Fundamental Concepts and Definitions: Thermodynamic system and control volume, 

Macroscopic and Microscopic points of view. Thermodynamic properties, processes, state, 

path, cycle. Thermodynamic equilibrium and Quasi-static process. Reversible and 

Irreversible processes, Zeroth law, concept of temperature.  

Work and Heat: Definition of work, units, work done at the moving boundary of system, 
work done in various non-flow processes, definition of heat, units, comparison of heat and 

work.  

First Law for Non-Flow Systems: First law of thermodynamics for a closed system 

undergoing a cycle and for a change of state, energy-a property of system, internal energy 

and enthalpy. Specific heat at constant volume and constant pressure. PMM1 and Converse 
of PMM1.  

First Law for Flow Systems: Control mass and control volume, First law of 

thermodynamics for a control volume, Steady flow energy equation and applications to 

engineering equipment.  

Second Law of Thermodynamics: Thermal reservoirs, Kelvin-Plank and Clausius 

statements of second law of thermodynamics, Equivalence of Kelvin-Plank and Clausius 
statements, Carnot cycle, Reversed heat engine, Carnot’s theorem, Corollary of Carnot’s 

theorem, Absolute thermodynamic temperature scale, problems.  

Entropy: Definition of entropy, Clausius theorem, entropy change in reversible process 

Temperature-entropy plot, Inequality of Clausius, entropy change in an irreversible process, 

principle of increase of entropy, Applications of entropy principle, entropy change of an 
ideal gas, Availability and Irreversibility.  
Thermodynamic Relations: Maxwell’s equations, TdS equations, Difference in heat 

capacities, Ratio of heat capacities, energy equation, Clausius - Clapeyron equation  

Air standard cycles: Otto, Diesel, Dual and Brayton cycles. Performance evaluation and 

mean effective pressure, Reversed Carnot cycle and Bell Coleman cycle. 
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