Contents

Preface
Nomenclature

Chapter 1 Fundamentals

Introduction

Notation and summation convention
Definition of a tensor

Tensor algebra

Tensor calculus

The unity and alternating tensors
Problems

b et et e
NN R W -

Chapter 2 Continuum mechanics

2.1 Isotropic tensors as material properties
2.2 Isotropic tensor forms

2.3 Linear expansions and physical laws
2.4 Symmetry and antisymmetry

2.5 Principal axes

2.6 The strain and vorticity tensors

2.7 The stress tensor

2.8 Relationship between stress and strain
2.9 Deformation of solids

2.10 Problems

vi

WO o=

[y

15
16
19
20
22
23
26
28
31
32



X Contents

Chapter 3 Transport processes

3.1 General transport equations of fluid media 33
3.2 Heat, mass and momentum transfer 36
3.3 Transport in particulate media 45
3.4 Thermodynamic relations 50
3.5 Turbulent transport 55
3.6 Electrical phenomena 57
3.7 Biological phenomena 60
3.8 Problems 63

Chapter 4 Field theory

4.1 Introduction 65
4.2 Potential fields 65
4.3 The electromagnetic field 69
4.4 The acoustic field 75

Chapter 5 Tensors in generalised coordinates

5.1 Coordinate systems and transformations 79
5.2 Contravariant, covariant and mixed tensor forms 82
5.3 Tensor algebra 84
5.4 The metric tensor 86
5.5 The Christoffel symbols 91
5.6 Covariant differentiation 95
5.7 The alternating tensors 99
5.8 Equations in three-dimensional curvilinear coordinates 100
5.9 Dynamics of particles and systems 106
5.10 Problems 110

Index 111-114



