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absorptivity, 274, 275
B

bessel functions, 168
modified, 185

Biot number, 38, 41, 141

Blasius equation, 218

boundary layer, 69, 197, 211, 213, 214, 215,
216, 218, 220, 222, 223, 224, 225, 226,
227, 230, 231, 236, 237, 238, 241, 242,
248, 257
thermal, 69, 71, 205, 206, 213, 220, 224,

225, 236, 238, 242
Boussinesq approximation, 212, 237
Buckingham Pi Theorem, 35

C

characteristic equation, 168, 174, 186
condensation, 9, 11
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234, 264, 269, 296, 297, 299
conjugate functions, 151, 153
conservation equation, 15, 17, 25, 28, 211,
212, 228, 240, 253, 254, 264
continuum, 15, 16, 21, 72
convection, 1, 6, 9, 10, 25, 43, 133, 137,
146, 157, 198, 208, 209, 211, 235, 239,
241-244, 251, 256-260, 262, 264, 266—
269
Benard-Marangoni, 266, 267
diffusive, 261, 262, 266-268
forced, 9, 211, 231, 237, 242
natural, 211, 235, 236, 239, 242
thermohaline, 257, 259, 266, 267
crystallization, 11, 266
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D

diffusion, 3, 8, 29, 48, 82, 83, 111, 116, 156,
203, 205, 209, 243-245, 247, 248, 251,
256, 258, 260, 261, 266-268, 298

diffusion coefficient
Soret, 247
thermal, 247

diffusive processes, 243, 268

dimensionless group, 33, 35, 37-42, 200,
262

dyadic, 26, 30

E

efficiency of the fin, 141, 145
emissivity, 11, 275, 276

emittance, 274

equation of continuity, 28

equation of energy, 25, 211

equation of motion, 21, 22, 24-26, 211

F

finite difference, 85, 86, 87, 91, 94, 98, 104,
110-113, 115, 116, 198, 227, 229, 232,
234, 257
convergence, 80, 96, 99, 104, 109, 110,

111, 115, 116, 150, 151, 233
Crank-Nicholson, 107, 108, 111
Dufort-Frankel, 234
explicit, 112, 233
implicit, 91
stability, 104-107, 10-112, 116, 194, 239,

251-254, 257-261, 264, 266—-268

Fourier number, 38

Fourier transform, 55, 83, 148
cosine, 55, 56, 58
sine, 55, 57, 149, 174

G

generalized variables, 33
gyroscope, 288



H

Hankel transform, 57, 58, 59, 169
heat flow in a rectangle, 148
heat transfer
radiation, 299, 300
heat transfer with phase change, 11
hydrodynamic instability, 239, 243, 251

I

isothermal ternary system, 243, 248
K

kinetic theory, 4
L

Laplace transform, 48-55, 57, 59, 61, 68,
83, 94, 116, 162, 178, 181, 185, 188, 196,
198, 206, 209
convolution theorem, 182, 183

lunar core, 177, 185, 191

M

mass diffusivity, 245, 248
mathematical model, 33, 43, 134, 177
melting, 2, 6, 11, 193-198, 200-203, 205,
207-210
axi symmetric, 197, 200, 210, 267
method of iteration,
Gauss-Seidel, 97, 100
microgravity, 266

N

Navier-Stokes equation, 24, 239
nonisothermal binary system, 243
Nusselt number, 41, 140, 222, 238

@]
optimum dimension, 148

P
pipe flow, 233

Prandtl number, 42, 220, 225, 236, 241, 242,

254
R

radiation, 1, 10, 156, 198, 209, 269-278,
284-287, 289, 290, 293, 294, 296-300
diffuse-gray surfaces, 286
electromagnetic, 271
limiting cases, optically thin, 297

310

limiting cases, pure scattering, 297, 299
radiative flux, 10, 273, 292, 298, 299
radiosity, 286
Rayleigh number, 254, 256, 268
Reynolds number, 42, 214, 221, 254
Reynolds stress, 240

S

separation of variables, 44, 90, 103
similarity theory, 37
skin friction, 220
solidification, 11, 193, 197, 198, 200-202,
208-210, 266-268
semi-infinite liquid, 198
solution of heat transfer problem, 69
stability
convective, 266, 267
stability theory
linear, 262
stream function, 217, 218, 227, 228, 230,
231, 235, 252
stress tensor, 20-22

T

temperature field, 2, 67, 177, 191, 213, 262

temperature gradient, 2, 3, 9, 33, 194, 205,
211, 223, 224, 235, 243, 245, 254, 264,
269, 297

thermal boundary layers, 213

thermal conductivity, 3-9, 13, 31, 34, 35,
70, 74, 80, 117, 119-121, 125, 127-130,
132, 135, 141, 156, 177, 185, 186, 191,
198, 200, 213, 245, 296
gases, 13
liquids, 8, 13

thermal resistance, 41, 119, 122, 127, 128,
132, 197, 209

transient heat conduction, 48, 69, 70, 94,
116, 157,177, 187, 190

turbulence, 239-242, 266, 268

U

units, 12, 13, 36
international system, 3
secondary, 12, 39

\%

variables
thermodynamic, 15
variational method, 69, 72, 80, 82, 83, 148



