Index



384 INDEX

A

Activation of nucleation centers on real surfaces 212, 223
Actual contact area 38, 39

Additional flow turbulization on heat transfer surfaces 56
Adhesive formation of nuclei 179

Adsorption layers on the surface 27

Adsorption potential 27, 282

Annular channel 126,137, 152

Annular turbulizers 162, 251

Artificial turbulization 117,251

B

Binodal 166

Boiling region on real surfaces 230
Bubble generation 185

Bubble growth 195, 200

C

Capillary 166
Characteristics of the coating on heat transfer surfaces 30
Characteristics of the efficiency of heat transfer surfaces:
— in boiling heat transfer 224
— in single-phase convection 78
— in thermal radiation 284
— in vapor condensation 245
Chemical potential 49, 175
Chemisorption 27, 46
Chemistry of surfaces 28
Coated fins 301
Coated surfaces 30

Cocurrent flow 4
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Coefficient:

—drag 84, 97,119

— of heat transfer 2

— of roughness 20
Combined coatings 32
Condensation 247
Condensers 347
Conditions for efficient heat transfer surface design 322
Conduction 226
Contact angle 40
Convection 51
Correlograms of surfaces 24
Countercurrent flow 4
Critical radius of nuclei 181
Critical state 179

Cross flow 4

D

Depth of knurling 136
Developed surfaces 7
Diaphragms 111
Dimensionless depth of knurling 127
Dimensionless numbers:
— Archimedes number 200
— Boltzmann number 318
— Froude number 61
— Grashof number 170
— Jakob number 198, 227
— Knudsen number 197
— Marangoni number 173
— Nusselt number 76, 227, 236, 256
— Peclet number 228
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— Phase change number 227

— Prandtl number 77, 99, 170, 227

~ Rayleigh number 170, 236

— Reynolds number 88, 256
Dimensions of grooves 54

Disappearance of nuclet 184

E

Efficiency:
— of heat transfer 4
—offins 11

Efficient surfaces:

— for boiling heat transfer 164

— for single-phase convection 51

— for thermal radiation 293

— for vapor condensation 247
Emissivity of materials 273
Enhancement of heat transfer:

— in annular channels 150

—in boiling 231

—in condensation 247

— in transverse flow 162

— in triangular channels 157

—in tubes 77

—in tube bundles 147

— on flat surfaces 157
Estimation of the heat transfer enhancement for real surfaces 231, 321
Evaporation 223, 345

F

Film condensation 255
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Fins:
— characteristics 9
—longitudinal 11, 304
—optimum 13
—radiating 307
Flat surface 157
Flow turbulization 56, 162
Formation and structure of real heat transfer surfaces 22
Forced convection 77

Frequency of bubble generation 226

G

General recommendations for selection of a method 333
Gibbs equation 42

Gibbs function or the Gibbs free energy 179

Growth of bubbles on real surfaces 195

H

Heat transfer enhancement:
— in annular channels 126
— in boiling on real surfaces 214
—1in condensation 215
—in cross flow past annular turbulizer-equipped tube bundles 163
—in flat and triangular channels 157
— in fouling on tube surfaces 162
— in in-line tube bundles 126
—in straight channels 73
—1in tubes 77
Heat transfer enhancement in condensation:

— of the vapor—air mixture on horizontal tubes 268

— of the vapor—air mixture on vertical tubes 267
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— of vapor mixtures on vertical tubes 262
— on horizontal tubes with annular grooves 249
— on vertical tubes with annular grooves 254
Heat transfer from a solid surface to liquid 51
Heat transfer in nucleation centers on real surfaces 226
Homogeneous formation of nuclei 179
Hydraulic resistance 118
Hydrocarbons 120, 232

I

Influence of a wall temperature 126
Instability 172

Interactions between surfaces 39

Interactions of radiation with real surfaces 281

Interphase transition region 48

K

Knurling 109

L

Laminar flow 128

Langmuir equation 42

Liquid stability 168

Liquid metals 45, 236

Longitudinal flow past tube bundles 126

M

Macrostructure of heat transfer surfaces 6
Mechanical treated surfaces 6
Metastable states 166
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Methods:
— of choosing efficient heat transfer surfaces 51
— of heat transfer enhancement 51, 69
Methods of calculation and design of efficient heat transfer surfaces:
— for boiling heat transfer 164
— for single-phase convection 73
— for thermal radiation 270
— for vapor condensation 245
Microstructure of heat transfer surfaces 14
Models of nucleation on real surfaces 191
Multilayer materials 34
Multipass flow 4

N

Natural convection 69

Nucleate boiling 231

Nucleation on real heat transfer surfaces 164, 178
Nucleus of vapor 191

Number of nucleation centers on real surfaces 217

0]

Optimal depth of knurling 136, 141
Optimization

—of design 345

—of nuclei 175

P

Painted surfaces 31
Phase interface 46
Porosity 33

Porous media 32
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Pressure drop 339
Profile of a turbulizer 105
Properties of surfaces 192

R

Radiation 270
Real interphase transition region 39, 190
Reflection 282
Rectangular fin 304
Resistance coefficient 59
Requirements for efficient heat transfer surfaces:
— in boiling heat transfer 229
— in single-phase convection 56
— in thermal radiation 319
— in vapor condensation 265
Roughness 17, 23

S

Saturation 190

Screens 290, 308

Selection of a method for heat transfer enhancement 333
Separation zone 56

Single-phase convective heat transfer 69
Smooth surface 2

Spinodal 166

Structure of a surface 22

Subcooling 185

Surface finning 2, 161

Surface treatment 17

Surfaces:

- for boiling heat transfer 309
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— for single-phase convection 73
— for thermal radiation 319

— for vapor condensation 219

T

Technology of surface treatment 26
Temperature profile 90, 185
Thermal contact resistance 34
Thermal efficiency 8
Thermal radiation heat transfer:
— between surfaces 284
— between finned tubes 300
— dependence on the structure of real surfaces 293
— dependence on screens between surfaces 308
Thermal resistance of multilayer materials 34
Thermocapillary instability 172
Thermophysical properties 371
Topography 21
Transient surface region 46
Transmission 282
Transverse finning 141
Transverse flow 162
Triangular channels 157
Treatment of a surface 15,25
Turbulence 55
Turbulization 54

Two-sided finning of surfaces 7

\%

Vapor—air mixture 265
Vapor mixtures 260
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Vapor nucleus on real surfaces 164
Veitsman equation 47

Velocity gradient 60

Vertical tubes with annular grooves 77

Vortex zone 63

W

Water equivalent 3
Wentzel-Deryagin equation 43
Wetted perimeter 138

Wetting of surfaces 39, 180
Work of adhesion 40

Work of nucleation 178

zZ

Zone for separation 56, 64

Zone of nucleation 187





