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	第一週
	2003/02/12
	1 The Physics of Turbulence 

1.1 Introduction

1.2 The nature of turbulence

1.3 The origion of turbulence

1.4 Methods of analysis

1.5 Diffusivity of turbulence

1.6 Length scales in turbulent flows

2 Stability of Laminar Boundary Layer 

2.1 Theory of Stability of Laminar Flows

2.1.1 Introductory Remarks

2.1.2 Linearized Stability Theory

2.1.3 Remarks on theOrr-Sommerfeld Equation

2.2 Approximation Solution of Orr-Sommerfeld Equation for Blasius

Flow

2.2.1 Calculation of Neutral-Stability Curve (Theoretical)

2.2.2 Comparison of Approximation Solutions with Experiments

2.2.3 Experimental Setup

2.2.4 Major E.ects on Transition(from ”laminar” to ”turbulent”

flow)

3 Turbulent Transport of Momentum and Heat 

3.1 The Reynolds equations

3.2 Elements of the kinetic theory of gases

3.3 Estimates of Reynolds stress

3.4 Turbulent heat transfer

3.5 Turbulent shear flow near a rigid wall

4 The Dynamics of Turbulence 

4.1 Kinetic energy of the mean flow
4.2 Kinetic energy of the turbulence

4.3 Vorticity dynamics

4.4 Buoyant convection

5 Boundary-Free Shear Flows

5.1 Parallel 2-D plane flows

5.2 Turbulent wakes

5.3 Turbulent jets and mixing layers

5.4 Comparative structure of wakes, jets, and mixing layers

5.5 Thermal plumes

6 Turbulence Modeling 

6.1 Cartesian Tensor Notation

6.2 Time-averaged equations for turbulent flow

6.3 Derivation of a conservation equation for k

6.4 Two-equationmodels

6.5 Wall Functions

6.5.1 Boundary conditions at a wall for k and e

6.5.2 A digression

6.5.3 Source terms in the k and e equations

6.5.4 Calculation of the temperature field

6.6 Turbulence Modelling Options

6.6.1 Introduction

6.6.2 Two Equation Moldels

6.6.3 Reynolds StressModels
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