Subject Index

a
Absorptivity 475
Acceleration 422
108-111
219-221, 284, 355, 381, 395,

Area-point flow
Arrays, cylinders
423-428
Asymptotes 274-276
Athletics 237, 339, 341, 342
Augmentation 5, 51-70

b
Baseball 237, 239
Bejan number 276, 285, 286
Bénard convection 320-323
Biot number 51
Blackbody 448-460
Boiling 361-373
Boundary conditions 16
convection 129
heat flux 92-95, 128, 255, 304
85-87
Boundary layer 122, 190-215, 242, 243, 292-305
Boussinesq number 297
Bubble 382
Buckling flow see Meandering
Buildings 237, 279, 317-327, 338-340, 460-471,
485-493
Bundles 423-428

homogeneous

Cc
Cartesian 12-14

Cascades 288, 289, 375

Cataracts 288, 289
Chimney flow 314
Climate 505, 506
Colburn analogy 212, 423-428, 446, 567
Collecting Spreading 164-166
423-428
Concentrated sources 152—158
Condensation 343-361
driving parameter 351
dropwise 359-361
Conduction 6-18
Conductivity 7-12, 48, 49
521-525
Constructal law i, xiv, xv, xvii, 66, 67, 109, 113,
162, 164, 224, 226, 240-242, 289, 302, 326,
329, 376, 428, 435, 506, 566, 567
Contraction 418-422
Control of temperature 6
18-23
177-243
245-289, 314-327
291-342
343-386
521-525

Compact surfaces

Constants

Convection
external
internal
natural
phase change

Conversion factors

Coordinates 12-16

Counterflow 399, 410

Critical insulation radius

Critical point data 548

Crossflow 400, 412

Cylinder 14, 15, 138, 215-218, 310, 325, 337, 355,

357, 380

45-48
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Subject Index

d

Deceleration 422

Dendritic heat exchangers 428-430, 444-446
Diffuse-gray surfaces 471-493

Diffusivity, thermal 8

Dimensionless numbers 524

e

Earth 292

Economies of scale 241

Eddy diffusivities 206-208, 262

Effectiveness, fin 59, 60

Efficiency, fin 58, 59

Eigenvalues 88

Electrical resistivity 536

Emissive power 453-458

Emissivity 471

Enclosures 317-327, 460471, 485-493

Energy 8, 185-189, 450

5,51-70

Enlargement 418-422

Entrance length 246, 253, 262, 428

Entropy 1

Evolutionary design 24-29, 51-70, 77-83, 104-113,
162-166, 223-227, 271-276, 373-376,
428-435, 502506, 518, 519

51-70

External forced convection

f

Film temperature 200
Falls, water 288-289
Film boiling 369-373
Film flow 343-360
51-70, 394

First law 1

Flow boiling 373

Flow of stresses 286, 287
557-564
392, 393
Fourier law  6-8

Enhancement

Extended surfaces
177-243

Fins

Formulas
Fouling factor

Fourier number 135
Free fall 240, 241, 386

Freedom 66-70,111-113
249, 263
Friction, wall 208-210
Fully developed 247,253
1-36

Friction factor

Fundamental concepts

9

Gases 551-556
283
257

298

Geothermal
Graetz number
Grashof number

h

Hagen—Poiseuille flow 248
387-446
Heat generation 49-51

Heat exchangers

18-21, 265
overall 40-42,391-397

Heat tube 64-66, 432-435

Heating 25-29

226-227

308-310, 356, 359

Hydraulic diameter 250

Hydraulic jump 241-242

364

Heat transfer coefficient

Heatlines
Horizontal walls

Hysteresis

i

Ice 536

Immersion heating and cooling
306-308, 380
Initial conditions 16

121,311-314
Inclined walls

Inserts, melting 375
Insulation 5
Integral method 101-103
Intensity 452

Internal condensation 358, 359
Internal forced convection 245-289
Internal natural convection 314-327

Intersection of asymptotes 274276, 328

J
Jakob number
Jets 221,223

347



k
Kirchhoff’s law 482

[

Laminar boundary layer 190-202

Latent heat storage 374, 375

Liquids 541-549

Log-mean temperature difference 270, 397-399
Lumped model 124

m

Mass conservation 179, 180
Mathematical formulas 557-564
Mean temperature 253, 268
Mean velocity 245

Meandering 203, 566

Meat, shrinking 171

Melting 158-162, 373-376
Miniaturization 329-331
Minimum heat flux 369-373
Momentum equations  180-185
Moody chart 265

Moving sources 156-158
Multidirectional conduction  148-152

n

Natural convection 291-342
Navier—Stokes equations 185
NTU method 408-417
Nucleate boiling 365-369
Nusselt number 196

o
Objective of heat transfer 5, 6
Orthogonality 88-92

p
Packing 276, 385

Parallel flow 397, 409

Participating media 493-502

Peak heat flux 365-369

Péclet number 196

Performance see Evolutionary design

Subject Index

Phase change 343-386

Plate 133, 353-359

Poiseuille see Hagen—Poiseuille
Porous materials 538

Prandtl number 196

Pressure drop 250, 263, 417428
Pumping power 417

r

Radiation 23, 24, 447-519

Radiosity 485

Rayleigh number 296

Reflectivity 475

Resistance, thermal 37, 38

Rewards see Freedom

Reynolds number 192, 302
local 565

Rhythmic surface renewal 376, 386

Rocket 241

S
S curve 164-166
Scale analysis  61-63, 103, 104, 121, 125, 129, 163,
190, 192-195, 200, 241, 242, 253, 295-299
Second law 1
Semi-infinite model 125-130
Separation of variables 87, 88
Shape
fin 63,64
inserts, melting 375
meat 176
tree flow 108-111
Shape factor 104-108
Shape number 251
Shells
cylindrical 4244
spherical 44, 45
Shields 487-489
Ship 239
Similarity 192, 299
Sinks 152-158
Size 223-226, 271,272,430, 431
Soccer 241
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Subject Index

Solar power 502-505

Solidification 158-162

Solids  527-539

152-158

Spacings 162-163, 274-276, 327-329
Specific heats 4,5

Sphere 15, 16, 141, 218, 310, 326, 374
Sports 237, 339, 341, 342

Spreading 164-166

Stanton number 211, 267

Steady conduction 37-120

Stefan number 160

Storage, heat 374, 375

Strangulation 286, 287

Stratified reservoir 304, 305

Stresses 286, 287

Superposition of solutions 95-97, 148—-152

Sources

t

Temperature 24, 450
Thermals 321-322
Thermodynamics 1-5, 25-29, 33-35, 291, 292
Thermometer 2

Time-averaged equations 203-206

Time-dependent conduction 121-176

Transition 202, 261, 281, 302, 303, 565-568

Tree-shaped flow 108-111, 272-274, 287, 288,
428-430, 444-446

Tube, heat 64-66

Turbulent boundary layer 202-215

Turbulent duct flow  261-269

Turbulent film flow 350-353

Turbulent natural convection 302, 316

u

Unidirectional conduction 133-148

|4

Variable thermal conductivity 48, 49
Variational calculus 564

View factor 460-471

Viscosity 184

Visualization, heatlines 226, 227
Volume-point flow 108-111

w

Walls

composite 39
thin 38
Waterfalls 288-289



