CONTENTS

ABSTRACT i
(0)/ ii
ACKNOWLEDGMENTS iii
CONTENTS v
LIST OF TABLES vi
LIST OF FIGURES vii
LIST OF SYMBOLS ix
1 INTRODUCTION 1
1.1 Literature Survey . .. ... . 1

12 The AimoftheStudy........ ... .. ... .. .. i 3

2 THEORETICAL STUDY 4
2.1 Transient Heat Conduction in Walls, Cylinders and Spheres .. ....... 4

2.2 Initial and Boundary Conditions .. ............ .. ... ... .. ...... 7
221 Initial Condition............ ... . ... .. 7

222 Boundary Conditions . . ........ ... ...t 7

2221 Specified Temperature Boundary Condition ........ 8

2222 Specified Heat Flux (Symmetry) Boundary Condition 8

2223 Convection Boundary Condition................. 8
2.3 Analytical Solution ......... ... .. ... 10
23.1 LargePlaneWall..................................... 10
2.3.1.1 Nondimensionlizing Differential Equation . ........ 10
2.3.1.2 Analytical Solution with Separation of Variables . ... 12
232 LongCylinder ........ ... .. ... .. i 16
2.3.2.1 Nondimensionlizing Differential Equation . ........ 16
2.3.2.2 Analytical Solution with Separation of Variables . ... 18
233 SolidSphere......... ... . i 23
2.3.3.1 Nondimensionlizing Differential Equation . ........ 23

2.3.3.2 Analytical Solution with Separation of Variables .. .. 25



