Preface

Contents

1. Properties of Fluids, Fluid Statics, and Fluid Dynamics

1.1
1.2
1.3
1.4
1.5

Properties of Fluids 1
Units and Dimensions 3
Fluid Statics 5
Flotation/Buoyancy 13
Fluid Dynamics 19
Bibliography 26

2. Close Conduit Flow

2.1
2.2
2.3
2.4
2.5
2.6

Introduction 27

Flow under Siphon Action 39

Flow through Bye-pass or Diversion 55
Branched Pipes 66

Pipe Networks 70

Branch Networks 71

Bibliography 83

3. Free Surface Open-Channel Flow

3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9
3.10
3.11

Introduction 84

Types of Flow 85

Channel Geometry 87

Velocity and Pressure Distribution 89
Energy and Momentum Principles 91
Specific Energy Principles and its Application 93
Specific Force and Hydraulic Jump 101
Uniform Flow 107

Gradually Varied Flow 110

Rapidly Varied Flow 118

Unsteady Flow 118

Bibliography 118

4. Sediment Transport

4.1
4.2
4.3
4.4
4.5

Introduction 119
Types of Sediment Motion 119
Bed Forms 120

Critical Shear Strength at Threshold Condition 120

Stable Channel Theory 123

Vil

27

84

119



xii

Hydraulics and Hydraulic Design

4.6 Stable Channel Design 124
4.7 Most Economic Cross-section 127
4.8 Estimation of Sediment Load 134

4.9

Total Load Transport 142

4.10 Sediment Measurement 144

Bibliography 145

5. Dimensional Analysis and Hydraulic Modelling 146
5.1 Introduction 146
5.2 Design Relying on Mathematical Models or Numerical Models 146
5.3 Repeating Variables 151
5.4 Similitude and Model Studies 152
5.5 Distorted Scale Model 155
5.6 Fixed-Bed or Channel Models 157
5.7 Movable Bed Models 157
5.8 Dimensionless Number and Their Significance 157
Bibliography 162
6. Pumps and Turbines 163
6.1 Introduction 163
6.2 Types of Pumps 163
6.3 Reciprocating Pump 163
6.4 Impact of Jet 181
6.5 Centrifugal (CF) Pump 187

6.6

Turbines 192
Bibliography 212

7. Groundwater Flow 213

7.1
7.2
7.3
7.4
7.5
7.6
7.7

Introduction 213

Basic Terms of Groundwater 214
Different Forms of Groundwater 216
Types of Aquifers 216

Groundwater Basins 218
Hydrothermal Phenomena 220
Groundwater and Well Hydraulics 229
Bibliography 244

8. Flow Measurement 245

8.1
8.2
8.3
8.4
8.5

Index

Introduction 245

Flow Measurement Methods 245

Stream Gauging Methods 245

Flow Measuring Structures 259

Flow Measurement in Closed Conduit 272
Bibliography 280

283



