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Averaged momentum energy, 207
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Correction factor, 207
Integral Analysis, 190
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Avi number, 312
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Bernoulli's equation, 213, 222

Bingham's model, 11

Body force, 71, 72, 74, 87, 89
effective, 73

Bond number, 315

Boundary Layer, 161

Brinkman number, 315

Buckingham's theorem, 286

Bulk modulus, 317

bulk modulus, 24, 26
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buoyancy, 3, 115, 117

buoyant force, 87, 125
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Capillary number, 319
Capillary numbers, 315
Cauchy number, 315
Cavitation number, 315
Co—current flow, 335
Compressibility factor, 81, 91

Concentrating surfaces raise, 37

Conduction, 202
Conservative force, 217
Convection, 202
Convective acceleration, 245
Correction factor, 86
Counter—current
Pulse flow, 352
Counter—current flow, 335, 351
Annular flow, 353
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Extended Open channel flow, 353

Courant number, 315
Cut—out shapes, 109
Cylindrical Coordinates, 233
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D'Alembert paradox, 4
d'Alembertian Operator, 367
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Deformable control volume, 148
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definition, 6
Density ratio, 86, 129
Differential analysis, 231
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Dimension matrix, 299
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Parameters, 283
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Naturally, 289
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Double choking phenomenon, 337
Drag coefficient, 315
Dynamics similarity, 301
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Ekman number, 316

Energy conservation, 201
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Accelerated System, 217
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External forces, 176

F
First Law of Thermodynamics, 201
Fixed fluidized bed, 349
Flow first mode, 268
Flow out tank, 204
Flow rate
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Flow regime map, 332
Flow regimes in one pipe, 336
Fluid Statics
Geological system, 96
Fluids
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Forces
Curved surfaces, 108
Fourier law, 202
Free expansion, 87-89
Froude number, 316
rotating, 321
Fully fluidized bed, 349
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Galileo number, 316, 321

Gas dynamics, 4
Gas—gas flow, 334
Gauss-Ostrogradsky Theorem, 368
Geometric similarity, 300
Grashof number, 316
Gravity varying
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Harmonic function, 368

horizontal counter—current flow, 353
Horizontal flow, 335
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Hydraulics system, 33
Hydrodynamics, 4

Hydrostatic pressure, 71, 112

|
Ideal gas, 81
Inclined manometer, 80
Indexical form, 285
Initial condition, 375
Integral analysis
big picture, 166
small picture, 166
Integral equation, 29
Interfacial instability, 232
Inverted manometer, 81
Isotropic viscosity, 252
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Kinematic, 3

Kinematic boundary condition, 261
Kinematic similarity, 301

kinematic viscosity, 11

Kolmogorov time, 317
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Laplace Constant, 316

Laplace number, 321

Lapse rate, 89

Leibniz integral rule, 158

Lift coefficient, 316
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Linear operations, 374
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Liquid—Liquid Regimes, 334
Local acceleration, 245
Lockhart martinelli model, 346
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Mach number, 316
“Magpnification factor”, 80
Marangoni number, 316
Mass velocity, 340
Metacentric point, 127
Micro fluids, 258
Minimum velocity solid-liquid flow, 348
Mixed fluidized bed, 349
Momentum Conservation, 175
Momentum conservation, 245
Momentum equation
Accelerated system, 177
index notation, 250
Morton number, 316
Moving boundary, 261
Moving surface
Free surface, 261
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Multi—phase flow, 331
Multiphase flow against the gravity, 338
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Navier Stokes equations

solution, 4
Navier-Stokes equations, 231, 302
Neutral moment

Zero moment, 125
Neutral stable, 89, 125, 138, 139
Newtonian fluids, 1, 8
No—slip condition, 260
Non—deformable control volume, 148
Non-Linear Equations, 377
Normal stress, 253
Nusselt number, 311
Nusselt's dimensionless technique, 304
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Ohnesorge number, 321
Open channel flow, 335
Orthogonal Coordinates, 369
Oscillating manometer, 214
Ozer number, 316

P
Pendulum action, 136
Pendulum problem, 284
Piezometric pressure, 74
Pneumatic conveying, 349
Poiseuille flow, 267
Concentric cylinders, 268
Polynomial function, 113
Prandtl number, 317
Pressure center, 104, 105
pseudoplastic, 11
Pulse flow, 352
purely viscous fluids, 11
Pushka equaiton
expantion, 96
Pushka equation, 27, 91, 98
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Radiation, 202
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Reynolds Transport Theorem, 158
Divergence Theorem, 368

Rocket mechanics, 186

Rossby number, 317

S
Scalar function, 72, 108
Second Law of Thermodynamics, 216
Second viscosity coefficient, 257
Segregated equations, 382
Shear number, 317
Shear stress
initial definition, 7
shear stress, 6
Similitude, 281, 300



396 APPENDIX A. MATHEMATICS FOR FLUID MECHANICS

Slip condition range, 260
Solid—fluid flow
Gas dynamics aspects, 350
Solid—fluid flow, 347
Solid—liquid flow, 347
Solid-solid flow, 334
Spherical coordinates, 91
Spherical volume, 123
Stability analysis, 87
stability analysis, 88, 115
cubic, 125
Stability in counter—current flow, 353
Stable condition, 87, 135
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stratified flow, 335
Stress tensor, 246
Cartesian coordinates, 246
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transformation, 246
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substantial derivative, 244
Superficial velocity, 336
Sutherland’s equation, 12
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Thermal pressure, 258
Thermodynamical pressure, 257
thixotropic, 11
Torricelli's equation, 213
Total moment, 99
Transformation matrix, 246
Transition to continuous, 175
Triangle shape, 111, 118
Turbomachinary, 193
Two—Phase
Gas superficial velocity, 341
Liquid holdup, 341
Quality of dryness, 341
Reversal flow, 354
Slip velocity, 341
Void Fraction, 341
Wetness fraction, 341

U
Unstable condition, 87
Unsteady State Momentum, 185
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Vapor pressure, 77
Variables Separation
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Vectors Algebra, 364
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Vertical flow, 335
Viscosity, 9
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"\

Watson's method, 19
Wave Operator, 367
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Westinghouse patent, 334

Y
Young modulus, 317
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