Table of Contents

Title Page No

&Y I

Dedication I
Acknowledgment Il
Abstract v
paliing \%
Table of Contents VI

Chapter One
Introduction
1.1 Introduction 1
1.2 Obijective 1
1.3 Methodology 1
1.4 Layout of Thesis 2
Chapter Two
AC Machine and Power Electronics

2.1 Introduction 3
2.2 AC Machines 3
2.3 Synchronous Machine 4
2.4 Induction Machines 5
2.5 Reluctance Machines 7
2.6 Introduction to Power Electronics 10
2.7 Applications of Power Electronics 11

\




2.7.1 Commercial Applications 11
2.7.2 Domestic Applications 11
2.7.3 Industrial Applications 11
2.7.4 Aerospace Applications 12
2.7.5 Telecommunications 12
2.7.6 Transportation 12
2.7.7 Utility Systems 12
2.8 Main Task of Power Electronics 12
2.9 Literature Review 13
Chapter Three
Analysis of Reluctance Generator
3.1 Introduction 15
3.2 Self-Excited Reluctance Generator 16
3.3 Self Excitation 16
3.4 Analysis of Reluctance Machine 17
3.5 Built-Up Voltage 22
Chapter Four
AC-DC Converter (Diode Rectifiers)
4.1 Introduction 24
4.2 Single-Phase Diode Rectifiers 24
4.2.1 Single-Phase Half-Wave Rectifiers 24
4.4.2 Single-Phase Full-Wave Rectifiers 27

Vil




4.3 Three-Phase Star Rectifiers 31
4.4 Three-Phase Bridge Rectifiers 34
Chapter Five
Experimental, Simulation Result and Discussion
5.1 Introduction 39
5.2 Experimental Set-Up 40
5.2.1 No- Load Performance 41
5.2.1.1 No- Load Experimental Results and Discussion 41
5.2.2 Load Characteristics 43
5.2.2.1 Load Experimental Results and Discussion 43
5.3 The Computer Model Simulation 45
5.3.1 Computer Model Simulation Results, Discussions 45
And Comparisons
Chapter Six
Conclusions and Recommendations
6.1 Conclusions 48
6.2 Recommendations 49
References 50

VI




List of Figures and Tables

Title Page No
Figure 2.1 Rotor Configurations For Reluctance Machine 9
Figure 3.1 Phasor Diagram For Isolated Reluctance Generator 18
Figure 3.2 No-Load Characteristics at 50 Hz 23
Figure 4.1 A Single-Phase Half-Wave Rectifier Circuit With 25
Resistive Load
Figure 4.2 Simulation of A Single-Phase Half-Wave Rectifier 25
With Resistive Load
Figure 4.3 Voltage Source Versus Time 26
Figure 4.4 Load Voltage Versus Time 26
Figure 4.5 Load Current Versus Time 27
Figure 4.6 Diode Voltage and Current Versus Time 27
Figure 4.7 Single-Phase Full-Wave Rectifiers Circuit 28
Figure 4.8 Simulation of Single-Phase Full-Wave Rectifiers 28
Figure 4.9 Voltage Source Versus Time 29
Figure 4.10 Load Voltage Versus Time 29
Figure 4.11 Load Current Versus Time 30
Figure 4.12 Diode Voltage and Current Versus Time 30
Figure 4.2 Three-Phase Star Rectifier Circuit 32
Figure 4.14Simulation of Three-Phase Star Rectifier 32
Circuit
Figure 4.15 Three Phase AC Voltage Source Versus Time 33




Figure 4.16 Load Voltage Versus Time 33
Figure 4.17 Load Current Versus Time 34
Figure 4.18 Diode Voltage And Current Versus Time 34
Figure 4.3 Three-Phase Bridge Rectifiers Circuit 35
Figure 4.20 Simulation of Three-Phase Bridge Rectifiers 35
Figure 4.21 Three Phase AC Voltage Source Versus Time 36
Figure 4.22 Load Voltage Versus Time 36
Figure 4.23 Diode2 Voltage And Current Versus Time 37
Figure 4.24 Load Current Versus Time 37
Figure 4.25 Diodel Voltage and Current Versus Time 38
Figure 5.1 A Photograph of The Dismantled System 40
Figure 5.2 The Experimental Set-Up 40
Figure 5.3 Voltage Build-Up Against Rotor Speed of Self-Excited 42
Reluctance Generator Alone

Figure 5.4 Voltage Build-Up Against Rotor Speed of Self-Excited 42
Reluctance Generator Connected to Diode Bridge Rectifier

Figure 5.5 Load Current Versus Load Voltage, C=32 uf And N= 43
1100 RPM

Figure 5.6 Load Current Versus Load Voltage, C=32 uf And N= 44
1200 RPM

Figure 5.7 Load Current Versus Load Voltage, C=32 uf And N= 44
1300 RPM

Figure 5.8 Load Current Versus Load Voltage, C=20 uf 45
Figure 5.9 Schematic Simulation of Self Excitation Reluctance 46




Generator Connected to Diode Bridge Rectifier

Figure 5.10 Load Current Versus Load Voltage, C=32 uf

46

Figure 5.11 Load Current Versus Load Voltage, C=20 puf

47

XI




