A
Abbau, 194
Age model, 175-193
Aging, microbials, 125
Algae, unicellular, 168-170

irradiance curves, 173

Archimede’s law, 339
Aroclar, 250, 264
Aufbau, 194

Beer’s law, 169
Bénard cells, 107
Bionics, 124-125
Birth process, 126-130
Boiling, surface, 4249
subcooled, 42-47
Bottleneck model, 141-163
Boussinesq
equations, 118-119
transformations, 229
Brownian motion, 408—420
Bubble
condensation, 261-266
dynamics, 2
electrolytic current density, 38
gas, 34-35, 3742
growth
analytical solutions, 22-33

approximate solutions, 10-20

asymptotic, 7-20

Barlow-Langlois solution, 17-20

diffusion controlled, i-60

Dougherty and Rubin, 30-33
exponential thermal boundary, 29

heat balance, 48

nonuniform initial conditions, 20-33

SUBJECT INDEX

numerical solutions, 21-22
rapid heating, 51-52
Savic and Gosnell, 22-23
self-similar solutions, 7-20
simplified models, 32
Skinner and Bankoff, 23-30
superheated liquid, 26
two-component liquids, 33-34
kinetic energy, 47
radius, 13-14
spherically symmetric, 3-35
vapor, 35-37
wall
heat balance, 6
velocity, 5
Buckingham II theorem, 209
Buoyancy, 63-64, 66
-driven convection, 82-83
Rayleigh theory, 98, 100-101
-surface tension, 102-103

C
Cartesian coordinates, 87
Cavitation bubbles, 43
Cauchy principal values, 19
Cell
population, microbial, 124-205
models, 126-141, 162-194
structure, 174-175
and age, 175-176
life span, 193
mass, 189-194
single, 194-197
theory, 125
growth, 126
reproduction, 125-126
Chemostat, 131
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Chlorella ellipsoidea, 169-171 -single, 235-237
Circulation, drop, 221-235 temperature, constant, 210-235
decay, 226 velocity, constant, 207
Coalescence, 276 Droplets, liguid, 322-324
Column end effects, 266-269 buoyant, 400-403
Condensation, 261-266 surface, 323
Condenser, 265-266 Dyadics
Convection coupling and rotation, 297-299, 302-303
buoyancy driven, 66, 82-83 diffusion, 417
evaporative, 61-123 direct, 295-296
cell size, 112, 114-118 Lorentz, V, 397-398
hydrodynamic stability, 82-105 resistance, 299-302
in pure liquids, 111 coefficients, 342-345
Schlieren photographs, 110 particle boundary, 325
experiments, 71-82 rotational diffusivity, 416
Grashof number, 217 translation and rotation, 300-302
heat flux, 71 Dynamics, cell population, 124-205

Henri Bénard experiments, 66-71
morphology of, 105-120

steady cellular, 68 E
surface tension, 65 Economic theory, 141
thermal, 66, 81-82 Energy equation, 5
Culture forced convection, 403-404

continuous, 169 Euler equation, 31

life cycle, 162-163 Evaporation, 251-261
steady-state, 178-179 Evaporator

synchronized, 185-188 cocurrent pipe-type, 258

flash, 257-258
Exchange, multiphase, 247
Exchangers, heat, 237-245
cocurrent, 245-247
transfer coefficients, 247

D
Darcy’s law, 349-356
Diffusion
into drops, 233
effective, 233-234

mass, equation, 5-6 F
Direct-shadow optics, 78-81 Faxen’s laws, 311-313, 316
Drag Fickian diffusion, 195
coefficients, 421 Fick’s law, 415-420
hydrodynamically supported spheres, 385  Film, two-, theory, 220
Drop Fission, cell, 175-176, 185
circulation probability, 177
equation, 230 Flow
internal, 221-235 Darcy-like, 356
models, 233 nonsteady, 402
coalescence, 207 shear and higher order, 308-324, 348
column end effects, 266-269 at small, nonzero Reynolds numbers,
diameter, 272-276 356-403
evaporating in water, 251-261 Fluid(s)
formation and acceleration, 207 mechanics
mixed, model, 220-221 buoyancy, 63-64, 66

rigid-, model, 210-220 surface tension, 62-63



SUBJECT INDEX 453

Fluid(s) (continued)

quiescent, 290-308, 341-347

unbounded, 374-376
Force

lift, 309

Saffman, 393-394

Stokes, 422
Forster’s model, 49
Forster-Zuber

expression, 36

moving source solution, 19-20
Fouier-Poisson equation, 232-233
Frobenius, theorem of, 297
Froessling equation, 273

G
Gas
bubble, 37-42
growth, 34-35
inert, 7
Growth
batch, 131, 136-137, 140
logistic law, 133-134
optional, 146-149
phase, 155-161
lag, 141-163
rate expressions, 132-139
specific form, 150154
stability, 134-139

H
Heat transfer, direct constant, 206-285
boiling, 260-261
coefficients, 251-261
aging, 226-227
circulating drops, 227-235
decrease with time, 225
rigid drops, 210-220
dimensionless similarity, 208-209
to drops, 210-247
and bubbles, 247-266
column end effects, 266-269
diameter effect, 272-275
efficiency equations, 216, 219, 232
in drop formation, 266-267
single drop, 236
liquid-liquid, 207
mass transfer analogs, 403408
temperature effects, 269-272

Higbie penetration theory, 221, 230
Hydrocarbon-water systems, 254
Hydrogen, bubbles, 38-41

I
Interferometers, 73-76, 80
Isotropy
local, 258-259
spherical, 302-304
Iteration—perturbation method, 14-17

J
Jakob number, 8-9

L

Laplace equation, 34
Liapunov’s theory, 138
Light, 168
Liquid (s)

immiscible, 206-285

-liquid interface, 50-51

two-component, 33-34
Lubrication-theory, 329

M
Macroscopic reciprocity, 295
Malthus law, 133-134
growth process, 130
Markov process, 127
Mass transfer, 403408
Methylene chloride, 265
Migration
experiments, 381-403
conditions, 382
theory, 389-403
lateral, 377-403
radial, 378, 400403
Morphology
natural convection, 105-120
pattern, 94
Monod
equations, 192, 195
growth model, 137, 163
aerobacter aerogenes, 167
aerobacter cloacae, 163-165
nonphotosynthetic organisms, 169-
171
results, 163-174
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Motion

equation of, 289-290, 354
bubble growth, 2, 7-10
bubble wall, 4-5
flow stability, 83
nondimensional form, 392-395

particle, 296

quasi-steady, 301-302

N
Navier-Stokes equations, 289-290, 356-358
Nucleation, 49-51, 254-255
Nusselt number, 208, 227, 403, 406
and circulation, 272-273
drop models
circulating, 215
rigid, 211, 213
equation, for bubble groups, 262
internal, 234
outside, equations, 228-229

(s}
Oscillation, wake, 218, 223-224, 231
Oseen’s equations, 361-367

P
Particle
dense, in upflow, 388-389
drag, 332

finite, systems, 341-349
free, displacements, 409
helicoidally isotropic, 420-422
hydrodynamic force, 418-419
infinite systems, 349-356
multi-, systems, 341-356
neutrally buoyant, 387-388
. ellipsoidal, 322

noneutrally buoyant, 385-386, 389-390
nonspherical, 289
resistance, 287-345
rigid, spherical, 394
single, 290-341
solid, 308-322
spherically isotropic, 302-303
suspended, 71-73

aluminum, 72
trajectory, 307

Pearson’s theory, 98-102

SUBJECT INDEX

Peclet numbers, 229, 262, 403
internal, 234
small, nonzero, 406408
zero, 404405
Pentane
iso-, bubbles, 262-264
-water systems, 251-261, 272
column height, 256-257
Perturbation methods
regular, 359-360
singular, 360-374
Plesset Zwick
perturbation solution, 11-19, 24
theory, 20
Poiseuille flow, 335-336, 377, 390, 394, 400
sphere in a, 379
nonrotating, 390
two-dimensional, 398-399
Polyhedrons, 302-303
Population
synchronized, 185-188
transient behavior, 181
Prandt] number, 227, 272-273
Probability theory, 127, 176, 182, 198-200
Propagation
batch, 163
continuous, 164-166
steady-state, 167, 175-181
Propagator, continuous, 131-134
Protoplasm, 139

R

Rahn’s hypothesis, 180-181, 184-185
Rankine solids, 305
Rankrishna’s models, 139-141
Rayleigh equation, 5, 43, 48
Reactor, KEWB, 3
Reynold’s number, 222, 228, 273, 275

circulation onset, 227

low, 227

oscillation, 231-232

particle resistance, 287-34S

small, nonzero, 356-403
Repitti-Leonard phenomenon, 399
Resistance

equations, 296-297

hydrodynamic, 287-345

polyadic, coefficients, 316-318

solid particle, 301-302

Stokes, quasi-static, 308-322



Rubinow-Keller
equation, 380, 389-390
theory, 393-394, 399-400

S

Schlieren optics, 76-78, 80
Spermaceti, 70
Spheres, 302--303
hydrodynamically supported, 385
multiple, 346
neutrally buoyant, 381
Spray-columns
countercurrent, 237-245
backmixing, 243-245
column height, 242-243
liquid-liquid, 257
operation, 269-272
Stability theory
linear, 114-118
nonlinear, 118-120
Stokes
equations, 289-293
quasi-steady, 342-343
flows, 289-356
Strouhul number, 262
Superheating, 255
Surface
active agents, 103
deformations, 113-114
Surfactants, 104-105

SUBJECT INDEX

Suspensions, 339-341
Synchronization, cell, 185-188

T
Taylor
expansions, 147
number, 92

Temperature-gradient effects, 269-272

Thompson number, 101-102
Torula utilis, 165-166
Transfer, mass, 231-232
Transition region, 374-377

v

Vapor bubbles, 35-37
Vaporization, microlayer, 52
Velocity

at drop equator, 227

Stokesian, 305
Viscosity, 269

Newtonian model, 4

w
Wave effects, 324-341, 348-349
for torque, 327
transition region, 376-377
Water, desalination, 247
Wave number, 115

Z
Zuber’s model, 47-49

455



