Series Preface p. xi
Preface p. xiii
Acknowledgements p. xvii
1 Introduction
1.1 Archimedes' Screw p. 1
Chapter 1 Self-Test p.7
2 Basic Water Hydraulics
2.1 Introduction p. 9
2.2 Definitions and Key Terms p. 10
2.3 Basic Principles of Water Hydraulics p. 18
2.4 Basic Pumping Caculations p. 27
2.5 Pump-Characteristic Curves p. 37
2.6 Pumps in Series and Parallel p. 41
2.7 Considerations for Pumping Wastewater p. 41
2.8 The Types of Pumps Used in Water/Wastewater Treatment p. 42
References p. 47
Chapter 2 Self-Test p. 48
3 Introduction to Centrifugal Pumps
3.1 Introduction p. 51
3.2 Description p. 55
3.3 Theory p.57
3.4 Types of Pumps p. 58
3.5 Characteristics and Performance Curves p. 62
3.6 Advantages/Disadvantages p. 69
3.7 Water/Wastewater Applications p. 72
References p. 75
Chapter 3 Self-Test p. 76
4 Centrifugal Pump Components
4.1 Introduction p. 77
4.2 Casing p. 77
4.3 Impeller p. 82
4.4 Wear Rings p. 86
4.5 Shafts, Sleeves, and Couplings p. 87
4.6 Stuffing Box and Seals p. 96
4.7 Bearings p. 101
References p. 107
Chapter 4 Self-Test p. 109
5 Centrifugal Pump: Operational Procedures
5.1 Introduction p. 111
5.2 Installation p. 113
5.3 Startup p. 115
5.4 Normal Operation p. 117
5.5 Shutdown p. 117
5.6 Priming p. 118
5.7 Backflushing p. 120
References p. 122



Chapter 5 Self-Test p. 123
6 Centrifugal Pump: Maintenance Procedures
6.1 Introduction p. 125
6.2 Pump and Motor Lubrication p. 126
6.3 Packing and Seal Replacement p. 127
6.4 Pump and Motor Bearing Inspection p. 130
6.5 Shaft and Coupling Alignment p. 131
6.6 Removal of Obstructions p. 133
Reference p. 133
Chapter 6 Self-Test p. 134
7 Centrifugal Pump: Preventive Maintenance
7.1 Introduction p. 135
7.2 Daily Maintenance p. 137
7.3 Weekly Maintenance p. 138
7.4 Monthly Maintenance p. 138
7.5 Quarterly Maintenance p. 139
7.6 Semi-Annual Maintenance p. 139
Reference p. 39
Chapter 7 Self-Test p. 140
8 Centrifugal Pump: Lubrication
8.1 Introduction p. 141
8.2 Purpose of Lubrication p. 142
8.3 Lubrication Requirements p. 144
8.4 Lubrication Procedures p. 145
Reference p. 150
Chapter 8 Self-Test p. 151
9 Centrifugal Pump: Troubleshooting
9.1 Introduction p. 153
9.2 The Troubleshooter p. 154
9.3 Troubleshooting: What Is It? p. 155
9.4 Goals of Troubleshooting p. 156
9.5 The Troubleshooting Process p. 156
9.6 Troubleshooting the Centrifugal Pump p. 160
References p. 175
Chapter 9 Self-Test p. 176
10 Centrifugal Pump: Modifications
10.1 Introduction p. 177
10.2 Submersible Pumps p. 178
10.3 Recessed Impeller or Vortex Pumps p. 180
10.4 Turbine Pumps p. 182
Chapter 10 Self-Test p. 184
11 Positive-Displacement Pumps
11.1 Introduction p. 185
11.2 Reciprocating Pumps p. 187
11.3 Rotary Pumps p. 192
11.4 Special-Purpose Pumps p. 194



References p. 194
Chapter 11 Self-Test p. 196

12 Final Review Examination p. 197

Appendix A Answers to Chapter Self-Tests p. 201

Appendix B Answers to Chapter 12--Final Review Examination p. 209
Index p. 213



