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Module 1 Basic concepts and definitions. Macroscopic and microscopic viewpoints 

Module 2 Equilibrium states, zeroth law. First law for open and closed systems 

Module 3 
Second law for open and closed systems, absolute thermodynamic scale of 

temperature, maximum entropy principle 

Module 4 
Equations of state for simple compressible systems, ideal gas equation, van der 

Waals equation, other variants, generalized compressibility chart 

Module 5 
Legendre transform, thermodynamic potentials and relationships for simple systems 

(compressible, elastic, electric, magnetic, etc.), Maxwell's relations 

Module 6 Extremum principles for thermodynamic potentials, useful work, availability, exergy 

Module 7 
Stability conditions for thermodynamic potentials, physical consequences, phase 

diagram, first and second order phase transitions 

Module 8 

Multicomponent systems, Euler equation, Gibbs-Duhem relation, conditions of 

equilibrium (including phase and chemical equilibrium), Gibbs phase rule, chemical 

potential, stability of multicomponent systems 

Module 9 
Equation of state of mixtures, entropy of mixing, applications to gas mixtures and 

ideal solutions, and fugacity 

Module 10 
Thermodynamics of reactive mixtures, reaction equilibrium, applications to 

combustion and electrochemical energy conversion 

Module 11 Introduction to statistical thermodynamics, microscopic view of entropy, third law 


