Introduction and Preliminaries (Panton 1,3)
1.1.  Continuum Approximation

1.2.  Definition of a Fluid

1.3.  Fluid Flow Regimes

1.4. Classification of Forces on a Fluid

1.5. Index Notation

1.6. Scalars, Vectors & Tensors

1.7. Vector Calculus

Fluid Kinematics (Panton — 4)

2.1. Eulerian and Lagrangian Descriptions
2.2. Streamlines, Pathlines and Streaklines
2.3.  Substantial Derivative

2.4. Deformation of Fluid Particles
Equations of Motion (Panton — 5,6)
3.1. Conservation of Mass — Continuity

3.2.  Streamfunction

3.3.  Conservation of Momentum

3.4. Conservation of Energy

3.5. Features of the Navier-Stokes Equations (Conservative
Forces, Nondimensional Form, Mathematical Classification)

3.6. Integral Forms

Exact Solutions of the Navier-Stokes Equations
(Panton 7,11)



4.1. Couette Flow

4.2.  Poiseuille (Channel) Flow

4.3. Hagen-Poiseulle (Pipe) Flow

4.4.  Falling Film

4.5. Rayleigh Flow — Stokes’ 1 *' Problem
4.6. Oscillating Plate - Stokes’ 2 " Problem
4.7. Hiemenz (Stagnation Point) Flow
Equations of Motion for Inviscid Flows
5.1.  Introduction

5.2.  Euler Equations

5.3.  Steady Bernoulli Equation

Vorticity Dynamics (Panton — 13)
6.1.  Vorticity and Circulation

6.2. Kelvin’s Theorem

6.3. Helmholtz’'s Theorem

6.4. Vorticity Transport Equation

6.5. Vorticity Production and Dynamics
Potential Flow (Panton — 18)

7.1.  Introduction

7.2.  Potential Function

7.3.  Unsteady Bernoulli Equation

7.4.  Basic Flows (Uniform Flow, Source & Sink, Point Vortex,
Doublet, Corner & Wedge Flows)

7.5.  Superposition of Basic Flows



7.6.  Conformal Transformations

7.7.  Joukowski Transformation

7.8.  Kutta Condition

7.9.  Schwarz-Christoffel Transformation
Boundary-Layers (Panton — 20)
8.1. Introduction

8.2. Boundary-Layer Equations

8.3.  Blasius Flat-Plate Solution

8.4. Boundary-Layer Parameters

8.5. Approximate Methods

8.6.  Falkner-Skan Solutions

8.7. Boundary-Layer Separation

8.8. Jets and Wakes

Turbulent Flows (Panton — 23)
9.1. Introduction

9.2. Statistical Approach

Stability (Panton — 22)

10.1. Introduction

10.2. Linear Stability

10.3. Stability of Parallel Flows

10.4. Orr-Sommerfeld Equation



