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Π theorem, 255

acceleration

angular, 38

centripetal, 37

convective, 32

local, 30

acoustics, 106

activity, 218

activity coefficient, 218

advective acceleration, see convective

acceleration

advective derivative, see convective derivative

aerofoil

lift, 156

angular frequency, see angular velocity

angular momentum, 88

angular velocity, 14, 36, 72

Arnold diffusion cell, see Stefan tube

Arrhenius equation, 214, 267

atmosphere, 12

austenite, 214

Avogadro constant, 214, 226

backflow, see boundary layer

bar, 12

barometric formula, 12

Bernoulli’s equation, 59, 64, 142, 262

Bessel function, 198

binary alloy, 219

Biot number, 242, 245, 248

Blasius’s formula, 111

body, 27

body force, 8, 9, 49

Boltzmann constant, 214, 225, 267

boundary layer, 60, 61, 129, 158

backflow, 133

heat transfer, 245

Prandtl’s equations, 130

separation, 125, 126, 133, 160

brazing model, 205

bulk modulus, 50, 57, 105

bulk viscosity, see viscosity, bulk

Cahn–Hilliard theory, 179

carburising, 210

Carman–Kozeny equation, 128

Carnot cycle, 12

case hardening, 213

Cauchy stress, 48

Cauchy’s equations of motion, 71, 100–102, 137, 177

Cauchy–Green tensor, 40

Cauchy–Riemann equations, 162

centrifugal force, 8, 17, 19, 20, 37, 55, 73

centripetal acceleration, 37

chemical diffusion coefficient, see interdiffusion

coefficient

chemical potential, 217

circulation, 16, 149

conservation of, 149

complementary error function, 204

complex potential, 161

compressibility, 57

conduction, 95, 240

constitutive relation, 12

contact force, 8

continuity

equation of, 79, 175, 199, 240

control volume, 29, 71, 87, 88, 91, 94, 175

convection, 95, 172, 241

forced, 172, 241

natural, 172

convective acceleration, see acceleration, convective

convective derivative, 33, 79, 87

Coriolis force, 8, 37, 40, 55, 73

Couette flow, 60, 117, 160, 248

crowdion, 225

d’Alembert’s paradox, 61, 129, 158

d’Alembert’s principle, 8, 37, 55

d’Alembert’s solution, 161

Darcy law, 126, 264
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Darken’s thermodynamic relation, 223

deformation, 40

derivative following the motion, see total derivative

diffusion bonding, 208

diffusion coefficient

interdiffusion, 222

intrinsic, 172, 199, 219

self, 214, 223, 230

tracer, 222

diffusion equation, 200

diffusiophoresis, 186

diffusivity, see diffusion coefficient

dilatation, 3, 50, 57, 105

dimensionless group, 202

Dirichlet boundary condition, see first-type boundary

condition

discharge rate, 68, 75, 126, 143, 255

displacement, 41

displacement gradient, 41

doping

of wafers, 210

drag, 7, 121, 122, 257

drag coefficient, 123

dynamic viscosity, see viscosity, laminar

dynamical pressure, see kinetic pressure

dynamical similarity, 6, 109, 264

dynamics, 8, 55

emissivity, 244

energy balance equation, 71, 97, 102, 137, 178

enthalpy, 91, 171, 214, 232

activation, 214

stagnation, 92

equation of continuity, see continuity, equation of

equation of motion, 8

equilibrium pressure, see pressure, equilibrium

error function, 204

Euler’s equations, 32, 53, 64, 106, 110, 129, 151

Eulerian coordinates, see spatial coordinates

Fanning equation, 111, 136

ferrite, 214

Fick’s first law, 171, 184, 185, 199, 217

Fick’s rate equation, 184

Fick’s second law, 178, 199

fictitious force, see force, fictitious

finite strain tensor, 41

first law of thermodynamics, 73, 268

first-type boundary condition, 189, 196, 240

flux, 6, 92, 170, 176, 242

heat, 241, 243, 244, 246

mass, 199

momentum, 173, 246

radiative, 244

force

fictitious, 8, 35, 37, 39, 55

impressed, 55

inertial, 8, 55

force coefficient, 257

Fourier analysis, 211

Fourier’s law, 95, 171, 193, 240

frame

inertial, 34

non-inertial, 34, 36, 72

frictional pressure, see pressure, frictional

Froude number, 6, 255, 266

gas constant, 12, 214, 218

gauge pressure, 18

Gibbs–Duhem equation, 183, 219

gravity, 8, 98, 102, 121, 138

acceleration, 11, 72, 92

potential, 10, 90

gravity head, see head, static

Hagen–Poiseuille flow, 60, 66, 111, 115, 126, 260,

261

Hagen–Poiseuille formula, 102, 259, 263

head, 142

pressure, 65, 92, 142

static, 65, 92

velocity, 19, 65, 92, 142

heat capacity, see specific heat

heat equation, 200, 240

heat exchanger, 268

heat of transport, 192

heat transfer coefficient, 242

Helmholtz’s theorem, 159

Henry’s law, 218

heterogeneous reaction, 183

homogeneous reaction, 183

Hooke’s law, 3, 50

hurricane, 20, 24

hydraulic diameter, 127, 261

hydrodynamic pressure, see equilibrium pressure

hydrostatic balance equation, 11

hydrostatics, 8

impressed force, see force, impressed

inertial force, see force, inertial

inertial frame, see frame, inertial

infinitesimal rotation vector, 45

infinitesimal strain tensor, 42

interdiffusion coefficient, see diffusion coefficient,

interdiffusion

internal energy, 73

interstitial, 220

inviscid, 52, 64, 106

irrotational, 4, 23, 64

Kelvin’s Theorem, 151

kinematic viscosity, see viscosity, kinematic

kinematics, 8, 52, 55

kinetic pressure, see pressure, kinetic

Kirkendall effect, 221, 224

Kronecker delta, 41
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Lagrangian coordinates, see material

coordinates

Lamé’s constants, 26, 50, 105

Laplace operator, 199

Laplace transform, 212

Leibnitz’s formula, 203

Lewis number, 175

lost forces, 55

Mach number, 60, 105, 143

Magnus effect, 154

mass average velocity, 180

mass transfer coefficient, 249

master curves, 212

material coordinates, 28, 88

material derivative, see total derivative

mechanical pressure, see frictional pressure

mobility, 217

molar average velocity, 182

molar mass, 12

mole, 12

mole fraction, 185

molecular weight, 12, 105

moment, see torque

momentum integral relation, 134

momentum thickness, 133, 135

Navier length, see slip length

Navier–Stokes equations, 1, 26, 32, 35, 38,

57, 58, 71, 101–104, 109, 110, 117, 129,

200, 262

examples, 113

in dimensionless variables, 112

net energy flux, 192

net mass flux, 180

net molar flux, 182

Neumann boundary condition, see second-type

boundary condition

Newton’s first law, 26, 37, 55, 72

Newton’s law of cooling, 239, 243

Newton’s law of viscosity, 52, 71, 107, 109, 120, 135,

172

Newton’s pail, 17, 53

Newton’s second law, 11, 32, 55, 72, 73, 81, 82, 88,

98, 100, 109

Newton’s third law, 47, 83

Newtonian fluid, 52, 107

nitriding, 210

no slip rule, see stick-to-the-wall rule

non-inertial frame, see frame, non-inertial

Nusselt number, 242, 248, 268

open channel flow, 264

Péclet number, 268

partial molar enthalpy, 192

partial pressure, see pressure, partial

pascal, 12

permeability, 127, 264

pinnacle

of fluid dynamics, 100

Pitot tube, 65, 180

polytrope, 13, 105

porous medium, 126

potential theory, 4

potential flow, 152

Prandtl number, 175, 248, 269

Prandtl’s equations, see boundary layer 129

pressure, 101

combined, 102, 110

equilibrium, 53, 91, 100, 101, 110, 123, 262

frictional, 56, 103, 105, 123

hydrostatic, 8, 100, 110

kinetic, 64, 136, 246, 262

partial, 185, 187

stagnation, 64

vapour, 187

pressure head, see head, pressure

pressure tensor, 53, 97, 137

quantum numbers, 234

quench severity, 243

radiation, 95, 243

random walk, 227

Raoult’s law, 218

rate coefficient, 188, 196

reduced variables, 6, 112, 207

Reynolds analogy, 246, 249

Reynolds number, 6, 70, 109, 111, 113, 115, 123,

125–127, 129, 134, 136, 137, 152, 159, 160, 167,

242, 248, 256, 262, 264, 266, 268

Reynolds’s transport theorem, 1, 71, 73, 78, 88, 91

rocket equation, 85

Schmidt number, 175

Schrödinger equation, 233

second coefficient of viscosity, see viscosity, second

coefficient

second law of thermodynamics, 139

second-type boundary condition, 153, 189, 234, 240

separation, see boundary layer

separation of variables, 233, 251

shear modulus, 50

Sherwood number, 249

singing wires, 126

sintering, 208

skin friction coefficient, 111, 246, 260

slip length, 60

spatial coordinates, 28, 88

specific heat, 12, 97, 171, 193

specific weight, 11

stagnation pressure, see pressure, stagnation

Stanton number, 247, 249, 269

static head, see head, static

Stefan flow, 186

Stefan tube, 185, 194

www.cambridge.org/9781009562829
www.cambridge.org


Cambridge University Press & Assessment
978-1-009-56282-9 — Fundamentals of Transport Phenomena
Anthony T. Paxton
Index
More Information

www.cambridge.org© in this web service Cambridge University Press & Assessment

274 Index

Stefan’s law, 185

Stefan–Boltzmann constant, 243

stick-to-the-wall rule, 60, 246

Stirling’s approximation, 226

Stokes equations, 110, 122, 126

Stokes operator, see total derivative

Stokes’s law, 123, 257, 264

stream function, 161, 163

streamline, 58, 74, 159

stress, see Cauchy stress

Strouhal number, 126

substantial derivative, see total derivative

substitutional, 220

surface tension, 267

système international, 254

system, 29, 71, 73, 75–78, 81, 82, 87, 88, 90, 94,

101

Taylor–Prandtl analogy, 248

thermal conductivity, 95, 171

thermal diffusivity, 98, 110, 139, 171, 248

thermal resistance, 245

thermodynamic pressure, see equilibrium pressure

Thiele modulus, 190, 197

torque, 89

tortuosity, 128

total derivative, 33, 34, 79, 87

traction vector, 47

transport coefficients, 172, 174, 217, 232, 248, 254

transport equations, 174

vacancy, 220

equilibrium concentration, 225

vector

axial, 15

polar, 15

vector field, 15

velocity head, see head, velocity

velocity potential, 23

venturi, 147

viscosity, 52

bulk, 57, 104

kinematic, 110, 174, 248

laminar, 57, 173, 174

second coefficient, 52, 57, 103, 104

viscous dissipation function, 138

vortex

forced, 17

free, 20

strength, 22

vorticity, 4, 23, 47, 57, 149, 151

conservation of, 151

Weber number, 267

welding, 205

Young’s modulus, 6, 50
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