CONTENTS

Title Page

Certificate of Approval

Certificate

Curriculum Vitae
Acknowledgements

Declaration

List of Symbols and Abbreviations
List of Figures

List of Tables

Abstract

Contents

Chapter 1 Introduction and Review of Literature
1.1 Introduction and Scope
1.2 Physical Issues
1.3 Overview of Literature and Aim of the Present Work

1.4 Problem Definitions and Outline of the Thesis

Chapter 2 Fabrication
2.1 Introduction and Objectives
2.2 Design and Development of Masks
2.3 Growing of Oxide Layer on Silicon Wafer
2.4 Photoresist
2.5 Photolithography
2.6 Reactive lon Etching
2.7 Surface Characterizations

2.8 Fabrication of Micro Heat Pipe

2.8.1 Closed Channel Formation
2.8.2 Bonding of Pyrex 7740 and Silicon Wafer
2.8.3 Charging of the Micro Heat Pipe

Chapter 3 Experimentation

3.1 Introduction and Objectives

3.2 Designing and Preparation of Experimental Cell

Xix

il
il

v

vii
viil
Xii
xvl
xvii

X1X

19
19
19
22
22
23
27
30
32
32
33
35

37
37
37



Chapter 4

Chapter 5

References

3.2.1 Analysis of Coolant Spreading and Heat Transfer Over
Microgrooved Surface

3.2.2 Performance Analysis of on-chip micro heat pipe

3.3 Measurements
3.3.1 Temperature (T)
3.3.2 Interferometry

3.4 Experiments
3.4.1 Microscopic Study
3.4.2 Macroscopic Study

Results and Discussions

4.1 Introduction and Objectives
4.2 Microscopic Study
4.3 Macroscopic Study

4.3.1 Macroscopic Study of Enhanced Spreading and Cooling
on Microgrooved Surface

4.3.2 Macroscopic Studies of On-chip Micro Heat Pipe

Theoretical Model

Non-Dimensionalization

Numerical Solution

Concluding Remarks and Scope of Further Works

5.1 Conclusions

5.2 Scope of the Further Works

Appendix: Calculation of R,, R,, and 4,

Publications and Product Development from PhD Work

XX

37

40
42
42
43
49
49
49

51
51
51
58

68
74
78
79

91

91

93

95

109

113



