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Course Objectives

Give a rudimentary review of kinetic theory and its application in CFD software. Quickly bring the students
up to speed with the current research in the lattice Boltzmann method.
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Course Contents

Section 1 1.1 The statistical physics of fluids

|Secti0n 2 ” 1.2 The Boltzmann equation

|Secti0n 3 ” 1.3 A brief history of lattice gas and lattice Boltzmann method
Section 4 2.2 The non-dimensionalization of Boltzmann-BGK equation
Section 5 2.3 The conservation laws and hydrodynamics

Section 6 2.4 The ES collision model

Section 7 2.5 Polyatomic gases

Section 8 3.1 Discretization of the Boltzmann-BGK equation
Section 9 3.2 Chapman-Enskog approximation

Section 10 3.3 Lattice-Boltzmann Equations and extensions

Section 11 3.4 High-order lattices

Section 12 3.5 The multi-relaxation-time collision models

Section 13 4.1 The classic thermodynamic theory of phase transition
Section 14 4.2 The kinetic theory of non-ideal gases

Section 15 4.3 The pseudo-potential non-ideal gas model

Section 16 5.1 Non-ideal gas mixtures
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