INDEX

absorption cooling, 60, 69
absorption rate, 250

absorption, 126, 245

acceptance testing, 89

acetic acid, 244

activated carbon specifications, 296
activated carbon, 276, 295
adsorption isotherms, 286, 287
adsorption capacity, 303

adsorption efficiency, 303
adsorption, 276

airfoils, 18

agitated vessel flow patterns, 446
agitated vessels, absorption, 245
agitated vessels, temperature
profiles, 519

air conditioning, 68

air cooling, 18

air filtration systems, 337

air flow through ducts, 496
airlocks, 336

alcohols, 197, 198, 239, 241
aldehydes, 201

alkalinity, 406

alkane series, 182, 186

alkanes, 184, 188

alkenes, 186, 187, 191

alkylation plant, 224

alkylation, 222

alkynes, 189

aluminum brazed-fin exchangers, 20
annular flow, 484

API standards, heat exchangers, 48,
50

approach to the wet bulb, 90
aromatic hydrocarbons, 191, 194,
195

aromatics, 193, 228

ASHRAE, 65
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ASME codes, 35

ASME standards, 45

asphalt manufacturing, 60, 222
asphalt, 229, 232

Association of Energy Engineers, 65
atmospheric driers, 138
atmospheric pipe stills, 214, 219
atmospheric spray towers, 71
axial impellers, 18

azeotropic distillation, 212, 242
azeotropic mixtures, 173
azeotropic point, 174

back-pressure turbines, 508, 509
baffled tanks, 453, 454

baffles, 84

baghouse configurations, 337
baghouse efficiency, 339
baghouses, 335, 336

Baker flow map, 121

Banbury mixer, 445

basket type evaporator, 102
batch distillation, 524

batch filters, 344, 396

belt driers, 140

belt filters, 353, 354

benzene, 193

BET equation, 288

binary distillation column, 174
biological fouling, 86
biological wastewater treatment, 402
black box models, 46

blenders, 440

BOD, 403

boiling point diagram, 171, 172
boiling point properties, 172
Boltzmann constant,3

Boyle's law, 3

brazed plate exchanger, 45
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breakthrough curves, adsorption, 307
bromine, 195

bubble cap tray configurations, 168
bubble caps, 167, 209

bubble flow, 119

bubble formation, 480

bubble-plate towers, 245, 246
bundle exchangers, 34

butane, 182, 187

butylene, 188

cake dewatering factor, 390

cake discharge, 350

cake filtration, 372

cake formation, 349

cake resistance, 378

Calandria evaporator, 107

capillary condensation, 290

carbon adsorption, 277

carbon boiling, 280

carbon regeneration, 279, 294, 310
carbon treatment, 301

cartridge filters, 359

cat cracking, 217

catalysts, 218

catalytic cracking, 206, 209
cationic salts, 374

centrally mounted agitators, 449
centrifugal filtration, 367
centrifugal fluidized beds, 485, 486
centrifugal separation equipment,
416, 429 - 434

ceramics, 131

channeling, 481

chemical bonds - crystallization, 159
chemical precipitation, 126
chemical treatment, cooling towers,
76

chemical treatment, wastewater, 404,
406

chemisorption, 276, 285

clarifier operations, 400

clarifiers, 398

cloth filters, 339

coagulants, 405

coagulation, 404, 407
coefficient of performance, 60, 61
coil shed cooling tower, 75
collision diameters, 258
collision parameter, 257
column-mounted condensers, 39
combination boilers, 490
combination flow exchangers, 38
combustion air calculations, 518
compartment driers, 132
compressor equations, 520 - 523
condensate subcooling, 56
condensation, 52, 55, 125
condenser configurations, 55
condensers, 52, 53

conduction, 6

conservation of energy,1

contact drying, 113

contact type condensers, 54
conversion refinery, 219

cooler absorbers, 246

cooling factor, 90

cooling tower fans, 84

Cooling Tower Institute, 65, 85, 90
cooling tower life span, 79
cooling tower sizing, 67

cooling towers, 65

corrosion, 76, 86

corrugated packings, 272
countercurrent extraction, 325
counterflow cooling tower, 72, 75
cracking, 202

cross mode filters, 354
crossflow cooling tower, 73
crossflow scrubber, 255
crossflow towers, 87
cross-partition rings, 270

crude distillation, 210

crude distillation, 220

crude oil desalting, 216

crude oil, 203, 209, 213



crystallization, 154

crystals, 161

CTI Acceptance Code, 67
cyclone geometry, 419
cyclone separators, 416, 417
cyclone sizing, 423
cyclones, 97

deasphalting, 233

degreasing, 196

dehumidifying dryer, 150
demineralizers, 326

desalting, 216

desiccants, 151

destabilization mechanisms, 405
desuperheating section, 209

dew point, 127

dewatering time, 391, 392
diaphragm filters, 361

diaphragm operating press cycle,
363, 364

diaphragm press cake discharge, 365
diffusion coefficient, 256
diffusion, 91, 130

ditfusional process, 252, 435
discharge coefficient, mixing, 460
disk filters, 358

displacement desorption, 280
dissolved air floatation, 345
distillate bottoms, 165, 210
distillation columns, 164
distillation components, 166
distillation equipment, 162
distillation stages, 178
distributed controls systems, 46
double pipe crystallizer, 155, 156
double-wall plate exchanger, 44
draft tube, 437, 453

driers, miscellaneous, 142

drift, 91

drive assemblies, 17

drives, 80

dropwise condensation, 52, 57
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drum driers, 136, 137, 138

dry bulb temperature, 66, 89
drying equipment, 124, 132
drying rooms, 140

drying, 110

dust collectors, 335

dynamic adsorption, 284
dynamic simulations, 45, 46, 47

effective pressure, effective
submergence, 349

electrostatic charge reduction, 405
electrostatic forces, 334
emulsifiers, 440

energy loss calculations, 23

EPDM rubbers, 43

equilibrium curves, 518
equilibrium curves, extraction, 321,
322

equilibrium  diagram, absorption,
260, 261

equilibrium diagrams, extraction,
323

equilibrium line, absorption, 262
esters, 201

ethers, 199

ethylene compression plant, 236
evaporating equipment classification,
95

evaporation of water, 131
evaporation rate, 68

evaporation, 7

evaporative cooling, 65

evaporator configurations, 98, 99
evaporators, 94

exchanger configurations, 19, 20
exchanger leakage, 29

exchanger shut down procedures, 30,
31

exchanger start-up procedures, 30,
31

exothermic oxidation reactions, 483
expellers, 142
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extract phase, 320
extractive distillation, 174, 212

fabric fiiter suppliers, 342
fabric filters, 341

falling film evaporator, 107

fan horsepower requirements, 81
fan laws, 82

fans, 80

fill packing, 91

filmwise condensation, 52

filter aids, 373

filter backwashing, 369

filter bags, 338

filter baskets, 360, 361

filter presses, 355, 356
filtration curves, 381

filtration cycles, 362

filtration efficiency, 389
filtration equipment, 335
filtration flow schemes, 347
filtration frequency, 374
filtration rate, 377

filtration time, 388

filtration, 334

fin materials, 14

fine wire heat exchanger, 21
finned tubes, 12, 13, 14
fin-tube exchangers, 20

fixed bed adsorbers, 278, 280, 282,
309

fixed tubesheet exchangers, 32
flakers, 156

flash driers, 135

flashing, 217, 494

flat bottom cyclones, 429
floating head exchangers, 32, 33
flocculation, 373

tflooding conditions, packed towers,
264

tflooding, 180

flow pattern mapping, 120 - 123
flow patterns, axial, 447

flow regimes, 117

flue gas scrubbing, 274

fluid cooler systems, 79
fluidization voidage, 480
fluidization, 476 - 486

fluidized solids, 208, 476, 477
fly ash, 373

forced circulation evaporator, 97,
100, 101

forced convection, 10

forced draft, 91

fouling, 29, 510

fractional crystallization, 240
fractional distillation, 164, 203, 204
fractionator, 209

free energy, 114

free radical polymerization, 233
freely bubbling beds, 479
freeze drying, 143

friction factors, 515

fuel products, 220

fuels products treating, 221

gas cleaning equipment, 335
gas coolers, 32

gas filtration theory, 370

gas fluidized reactors, 478

gas purification, 284

gas suspensions, 414

gas to cloth ratio, 340

gasket materials, exchangers, 43
gasketed exchangers, 4
gas-liquid flow patterns, 118
gas-liquid mixing practices, 472 -
474

gasoline components, 203
gasolines, 225

gas-solids contacting, 476

gear boxes, 84

Glitsch grid, 232

glycerine, 95

granular activated carbon, 306
grooved tubes, 14
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halogenated hydrocarbons, 195

heat aging, 444

heat capacity, 489

heat economy, 116

heat exchange equipment,3

heat exchanger efficiency, 11

heat exchanger headers, 15

heat exchangers, air cooled, 12
heat exchangers, equations, 8, 501,
502

heat load, 91

heat transfer coefficient, 8, 9

heat transter, 4

heavy fuel oil, 214

heterogeneous azeotropic Ssystem,
175

hexane, 182

hollow fiber reverse osmosis, 328,
329

horizontal adsorbers, 281
horizontal rotary filters, 352, 353
horizontal tube evaporators, 104
humid heat, 127

humid volume, 128

humidity chart, 129

humidity, 127

HVAC, 68

hydrocarbon derivatives, 194
hydrocarbons, 163, 181
hydrochloric acid production, 246
hydroclones, 416

hydrogen sulfide, 252
hydroskimmer, 218

hyperbolic cooling towers, 70, 71,
74

imbedded tubes, 14

impeller Reynolds number, 454
inclined screw feeders, 315
incompressible cake formation, 383
indoor climate control, 21, 22
induced draft, 91

inline emulsifiers, 441
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Intalox saddles, 271
intermittent flows, 117
internal rotary drum filter, 351
interparticle bridging, 405
involuted inlet cyclone, 418
isobutane, 184, 224
isomerization, 223, 227
isomers of pentane, 185
isomers, 183, 188

isotherms, 286, 304, 305

jet eductor, 457
jet mixing, 456

Kalina cycle, 53
kerosene, 215
ketones, 200
kinetic energy, 2, 3

latent heat of condensation, 58
latent heat of vaporization, 91, 129
latent heat, 94, 494

LDPE plant, 236

leaf filters, 357

Lessing rings, 270

light ends conversion, 222

light ends distillation, 210

light ends fractionator, 212

light ends recovery, 220

lime kilns, 491

liquid filtration equipment, 344
liquid petroleum gas, 202

liquid phase carbon adsorption, 277
liquified gases, 518

low density polyethylene, 233, 235
lube oil extraction plants, 231

lube oil fractions, 229

lube oils, 218

lube refining, 228

lube vacuum pipestill, 230
lubricating oil manufacturing, 221
lubricating oils, 205, 218
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mass transfer applications, 253
mass transfer coefficient, 251
material balances, 261

Maxwell's distribution, 3
McCabe-Thiele graphical design
method, 174, 177, 179

mechanical agitator design, 465
mechanical desuperheaters, 506
mechanical draft cooling towers, 72
mechanical energy,2

mechanical mixing equipment, 436
mechanical separation, 126
methane, 187

methyl ethyl ketone, 221

minimum fluidization, 479, 480
miscible liquids, mixing, 466, 467
mist eliminators, 78

mixer performance, 474

mixer power number, 459

mixers, miscellaneous, 475

mixing efficiency, 435, 441

mixing equipment, 435

mixing time, 471, 472

molecular dynamics, 2

molecular sieves, 153, 295

motor drive ratio, 82

motor vibrations, 85

motors, 80

movable bed adsorbers, 283
moving bed catalytic cracker, 208
multi component distillation, 517
multi-cell cooling towers, 85
multihearth furnace reactions, 317
multihearth furnaces, 315, 316, 317
multiple bed crosstlow scrubber, 255
multiple effect evaporators, 95, 100,
106, 114, 115, 493

multiple turbines, 452

naphtha catalytic reforming, 220
natural convection, 70

natural draft cooling towers, 70
natural gas, 205

nitric acid, 60

Nitrile rubber, 43

non-azeotropic mixtures, 52
non-ideal vapor-liquid equilibrium
curves, 173

non-Newtonian mixing, 463, 464
nozzle discharge velocity, 469
Nusselt number, 10

Nutsche filter, 352, 394

olefins, 194

optimum filtration, 389
orifice mixing column, 456
ozone, 87

packed beds, 248

packed tower sizing, 263

packed tower wet scrubber, 248
packed towers, 169, 247

packing configurations, 169
packing materials, 170

paddle mixers, 439, 446, 451, 455
pan driers, 141

paraffinic lubes, 229

paraffins, 182, 212

partial pressure, 5

particle recovery curve, 421
particle recovery, 420

particle settling characteristics, 414
particulate fluidization, 478
pentane, 184

peroxides, 201

pH control, 406

phase rule, 6

phenol, 231

physical adsorption, 276

pipe flows, 511 - 517

piston compressors, 146

planetary mixers, 440, 443

plate and frame exchangers, 41, 42,
43, 44

plate-fin exchangers, 20
polymerization process schemes, 226



polymerization, 222

polymers, 110, 233
polypropylene, 237

polyvinyl chloride, 238, 239
pore size distribution, 290
positive displacement pumps, 87
power dissipation, mixing, 458
power industry, 70

power plants, 65

powerforming, 218

pre-setiling operations, 400
pressure conversion factors, 146
pressure definition, 5

pressure drop, fluidized beds, 481,
482

pressure drop, hydroclones, 424
pressure drop, packed towers, 265,
268

propeller mixers, 437

propeller pitch, 436

propeller power number correlations,
460, 461, 462

pseudocrtitical properties, 500
psychrometer, 92

pulse jet cleaning, 339

pulsed bed adsorbers, 278
pultruded fiberglass, 77

pump curve, 387

pump efficiency, 491

pump head calculation, 507
pumping head, 92

radiation, 6

radicals, 190, 191
raffinate, 320

Rankine cycle, 53
Raoult's law, 164
rapid filtration, 368
Raschig rings, 253, 270, 271
Rayleigh equation, 524
reboiler operation, 211
reboilers, 166, 170
rectification, 204
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refinery extraction applications, 242
refinery operations, 202

reflux ratio, 177

reflux, 167

reforming, 203

Refrigeration Engineers and Tech-
nicians Association, 65
refrigeration systems, 52

relative humidity, 127

relative volatility, 171, 213
rerunning, 212, 213

residuum conversion, 221
retentivity of gases, 298

reverse osmosis, 326

ribbon blenders, 441, 442

rotary driers, 139

rotary drum filter operating se-
quence, 350

rotary drum filter, 347

rotary drum filters, key features, 348
rotating adsorbers, 283

rubber compounding equipment, 444
rubber desolventizing process, 111
saddle packings, 271

sand bed filter, 88

screw feeders, 314

scrubber configurations, 254
scrubbing liquid, 255
sedimentation centrifuges, 429
sedimentation data, 413
sedimentation equipment, 398
sedimentation machines, 399, 410
sensible heat, 92

settling basins, 401

settling chambers, 415

settling characteristics, 404
settling tests, 408

settling velocity, 414, 415, 439
settling, 334

shelf driers, 141

shell and tube condensers, 54
shell and tube configurations, 27, 28
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shell and tube exchangers, ad-
vantages, 40

shell and tube exchangers, dis-
advantages, 41

shell and tube heat exchanger, 24
sidestream strippers, 216

sieve trays, 167

silica gel, 151

sling psychrometer, 66

sludge formation, 384

sludge porosity, 375

sludge production, 406

slug flow, 118, 119

slump velocity, 208

solid bowl centrifuge, 432
solid-liquid filtration theory, 372
solubility, 160

solute concentration curves, freeze
drying, 144

solvent deasphalting, 221, 229, 242
solvent evaporators, 106

solvent extraction, 229, 244, 320
solvent recovery methods, 109, 110,
298, 299, 300

specific resistance, filtration, 386
specific volume, 128

speed reducers, 85

spiral plate heat exchanger, 36, 37
spirits production, 239

spray chambers, 134

spray driers, 133

spray towers, 247

static pressure, 17, 92

steam stripping, 210

steam stripping, adsorption, 293
steel mills, 78

storage tanks, 312, 313
straight-chain hydrocarbons, 190,
192

strainers, 360, 361, 368

stratified flows, 117

stripping section, 176

superheat, 94

supracolloidal suspensions, 402
surface condensers, 54

surface tension, 334

surge tanks, 314

suspended solids, 403

synthetic fibers, 340

table filters, 346

tangential flow mixers, 449
tangential inlet cyclone, 418
tank geometry, 458

tank stratification, 467
Tellerette packings, 271

TEMA companies, 25

TEMA standards, 24, 36
TEMA, 24

temperature profiles, agitated tanks,
519

thermal conductivity, 496, 497
thermal insulating materials, 7
thermal insulation, 7, 8

thermal resistance, 5

thermal shock, 30
thermodynamic power cycle, 52
thermodynamics, 1, 2
thickeners, 398

thickeners, 398

thickening capacity, 412

thin film thickener, 366

three phase fluidization, 486
total dissolved solids, 93

tower packings, 269

triple bond, 181

tube and shell condenser, 55
tube bundles, 15 - 16

tube rupture analysis, 51, 52
tube rupture models, 49

tube rupture, 45

turbine impeller configurations, 438
turpentine, 162

two speed motors, 83

two-film theory, 250

two-phase flow pressure drop, 124



unsaturated hydrocarbons, 181
U-tube exchangers, 34

vacuum distillation, 164, 207
vacuum driers, 142

vacuum drying, 110, 112, 145, 148
vacuum evaporation, 108
vacuum filtration, 345

vacuum flashing, 218

vacuum gas oil, 228

vacuum pipe still, 217

vacuum pumps, 147

vacuum towers, 212

van der Waals forces, 285
vapor condensation, 58

vapor condensers, 32

vapor distribution, 168

vapor pressure, 162
vaporization, 56, 126
vapor-liquid equilibrium, 172
vapor-liquid separators, 489
variable speed drive motors, 83
velocity distribution, mixing, 450,
451

venturi scrubbers, 249, 274, 275
vertical heat exchangers, 96
vertical pipe flow patterns, 119
vertical tube evaporators, 103
vinyl monomers, 237
visbreaker gas plant, 242
viscosity estimations, 503
Viton, 43

vortex formation, 446, 447
vulcanization, 444

wastewater chemicals, 375
wastewater treatment, 368

water capacity in hydroclones, 427
water treatment, 86, 87

wax crystals, 229

wax manufacturing, 222

wax separation, 229

weeping, 180
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welded plate exchanger, 44

wet air oxidation, 318

wet bulb temperature, 66, 67, 90
wet bulb temperature, 66, 67, 90, 93
wet scrubbers, 247

wet-dry cooling tower, 73

wide gap plate exchanger, 44
windage, 93

windmilling effects, 84

wine distillation, 239

Ziegler catalysts, 237
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