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Introduction and Governing Equations
1.1-  Introduction to Micro and Nano Fluid Flows
1.2-  New Flow Regimes in Microsystems
1.3-  Micro-nano Flow Characteristics
1.4- The Continuum Hypothesis

Multiscale Modeling of Micro-Nano Flows
2.1-  Molecular Dynamics (MD) Method
2.2-  Direct Simulation Monte Carlo (DSMC) Method
2.3- Lattice-Boltzmann Method (LBM)
2.4-  Dissipative Particle Dynamics (DPD) Method

Governing Equations and Slip Models
3.1- The Basic Equations of Fluid Dynamics

3.2- Compressible Flow
3.3-  High-Order Models

Shear-Driven Flows

4.1-  Couette Flow: Slip Flow Regime
4.2-  Couette Flow: Transition and Free-Molecular Flow Regimes

4.3-  Cavity Flow

Pressure-Driven Flows
5.1-  Slip Flow Regime

5.2-  Transition and Free-Molecular Regimes

Heat Transfer in Micro-Nano flows

6.1- Heat Transfer in Poiseuille microflows
6.2- Heat Transfer in Couette microflows

6.3- Nanofluid heat transfer

Electrokinetic Flows

7.1-  Introduction to electrodynamics
7.2-  Governing equations of electrokinetic flows

7.3-  Electroosmotic flows
7.4-  Electrophoresis
7.5-  Dielectrophoresis
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8. Surface Tension-Driven Flows
8.1- Basic concepts and governing equations
8.2- Thermocapillary Pumping
8.3- Electrocapillary
8.4- Bubble Transport in Capillaries
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