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Course Contents

• Introduction: Introduction to thermodynamic system, surrounding, state, process, properties, equilib-
rium, heat and work, Zeroth Law of Thermodynamics;

• Properties of Pure Simple Compressible Substance: PvT Surface, Pv, Tv, TP diagrams. Equation of
state for ideal and real gases. Virial equation of state, Van-der waal, Redlich- Kwong,Peng Robinson
equation of state etc. use of steam tables and Mollier diagram;

• First Law of Thermodynamics: First law application to non-flow processes such as isochoric, isobaric,
isothermal, adiabatic and polytropic processes. Steady flow energy equation, flow work. Application
to various practical systems viz nozzles, diffuser, turbines, heat exchangers etc. Application of energy
equation to transient flow problems;

• Second Law of Thermodynamics: Second law, reversible and irreversible processes, Clausius and
Kelvin Planck statements, Carnot cycle, corollaries of second law: thermodynamic temperature scale,
Clausius inequality, entropy as a property, principle of increase of entropy. Calculation of entropy change;

• Thermodynamic Cycles: Otto, Diesel, Rankine cycles and their applications. Vapour compression re-
frigeration cycle.
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