CONTENTS

Title i
Certificate of Approval ii
Certificate by the Supervisor v
Declaration vii
Dedication iX
Acknowledgement Xi
Abstract Xiii
Contents XV
List of Symbols XiX
List of Tables XXV
List of Figures XXVil

Chapter 1:  Introduction and Literature Review 1
1.1 Hydrodynamic and Hydromagnetic Stability 1
1.2 Centrifugal Instability 2
1.3 Thermal Instability 5
1.4 Parametric Instability 6
1.5  Shortcomings in the Literature 8
1.6 Organization of Thesis 9

1.7  Contributions made by the Thesis 10

Chapter 2:  Stability in Taylor Couette flow with an Oscillating axial 11
magnetic field

2.1 Introduction 11

2.2 Problem Formulation 12

2.3  Basic State 13

2.4 Linear Stability Analysis 14

25 Solution 16



Contents

2.6
2.7

Chapter 3:

3.1
3.2

3.3
3.4
3.5

Chapter 4:

4.1
4.2
4.3
4.4

4.5

Chapter 5:

5.1
5.2
5.3
5.4
5.5

Results and Discussion
Conclusions

Onset of thermal instability in a horizontal layer of fluid
with modulated boundary temperatures

Introduction
Mathematical Formulation

Solution

Results and Discussion
Conclusion

Taylor vortices in the flow between two coaxial cylinders
one of which has a step change in radius

Introduction

Mathematical Formulation
Method of Solution
Results and Discussion

4.4.1 Code validation

4.4.2 Step change in cylinder radius with stepwise rise of
Reynolds number

4.4.2.1 Grid independence test

4.4.2.2  Step on inner cylinder

4.4.2.3  Step on outer cylinder
4.4.3 Step change in cylinder radius with sudden start
4.4.4 Validation with CFD code FLUENT
Conclusions

Linear stability of two axially superposed fluids of different
viscosities between two rotating cylinders

Introduction
Mathematical Formulation

Linear Stability Analysis
Results and Discussion

Conclusions

XVi

20
28

31

31
32
38
42
45

47

47
50
52
55
56

58

58
61
70
75
76
78

81

81
82
84
88
95



Contents

Chapter 6:  Conclusions 97

References 99

XVii



