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absolute pressure, 31 aspect ratio, 406, 409
absolute viscosity, 33 atomic mass units, 31
absolute zero, 30 atomic weight, 31
absorbers, 133, 140, 142, 143 atomized, 453
absorbing, 128 attainment, 21
absorption, 132, 141, 459 available heat, 81
acid rain, 24 avalanche multiplication, 401
Acid Rain Program, 26 Avagadro’s number, 32, 36
acidic, 36 axial entry cyclones, 362
activated alumina (alumina oxide),

187, 188 back corona, 411
activated carbon, 187, 190, 191, 194, 201 BACMs, 21
activated, 187 baffie chamber, 317
active height, 405 baffie plates, 72
active length, 405 baffles, 72
active suface, 406 bag failure, 512
actual operating line, 133 baghouses, 4, 7, 503—-507, 510, 512, 514, 551
adsorbate, 185 barometer, 31
adsorbent capacity, 194 basic, 36
adsorbents, 185, 186, 187, 188 batch process, 43
adsorbers, 188, 185, 193, 196 batch, 42
adsorption equilibrium, 194 Big Bang, 9
adsorption, 7, 185, 186, 187, 190, 194, blower, 201

197, 199, 201, 249 boiling point, 36
adsorption isotherm, 195 bone-dry air, 41 .
aerodynamic diameter, 262 bottom-feed units, 504
aerodynamic sizing, 260 Boyle’s, 37
aerosol, 3, 248, 249 breakeven calculation, 180
afterburners, 74 breakpoint, 196
afterburning, 73 breakthrough point, 196
agglomeration, 316 Brownian motion, 252, 401
air, 186 bubble concept, 5
air pollution, 12 bubble-cap plates, 131
air pollution accidents, 12 bubble-cap trays, 139
Air Pollution Control Act, 19 buildup (scaling), 460
air purification, 185 bulk density, 32, 187
air quality, 19 buoyant force, 256
aluminum oxides, 188 burner flame, 74
Amagat’s law, 40 burners, 69, 85
API, 33 bus section, 406
ash conditioning, 414 business regulatory laws, 16
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canister adsorber, 191

capacity, 188

capillary condensation, 190

capture, 320

capture efficiency, 268

carbon black, 410

carbon monoxide, 21

carbon tetrachloride, 25

carbonization, 187

catalysts, 76, 86

catalytic combustion unit, 77

catalytic incineration, 188

catalytic incinerators, 85

catalytic oxidation, 74

catalytic reactors, 76

Celsius, 30

centipoises, 33

centrifugal force, 250, 257, 367, 369

centrifugal, 375

certified independent test data, 5

chamber, 406

chamber volume, 72

Charles’ law, 30, 37, 39

chemical adsorption, 186

chemical conditioning, 414

chemisorption, 186, 187

chlorofluorocarbons (CFCs), 25

Civilian Conservation, 12

Class I chemicals, 25

Class II chemicals, 25

clean air, 2

Clean Air Act, 16, 19, 21, 23, 24, 25, 26

Clean Air Interstate Rule, 26

Clean Water Act, 24

coalescing, 400

Code of Federal Regulations (CFR), 18, 19

collecting plates, 404, 409

collecting surface area, 406

collection efficiency, 321, 323, 324, 362,
371, 373, 374, 375, 407, 408, 409,
411, 413, 414, 452, 453, 454, 455,
456, 457, 458, 503, 510

collection electrode, 400, 401, 411, 413

collision scrubber, 461, 462

combustibles, 70

combustion limits, 78

combustion, 69-79, 81

common law, 16, 17

Common Standard Conditions, 39

INDEX

Compensation and Liability Act, 16

compliance, 17, 25

component material balance, 43

Comprehensive Environmental
Response, 16

condensation nuclei, 3

condensing scrubbers, 462

conservation law, 42

Conservation of Energy, 43

contact power theory, 457

contact zone, 452

continuous process, 43

continuous systems, 42

control technology, 4

corona, 400, 401, 402, 403, 414, 415

corona current losses, 413

corps, 13

corrosiveness, 507

cotton, 509

Council for Environmental Quality
(CEQ), 15

creeping flow, 254

critical diameter, 370

crossflow packed scrubbers, 129

crossflow scrubber, 130

Cunningham correction factor, 456

cut diameter, 370, 371, 372

cycle time, 192

cyclones, 4, 7, 363, 365, 367, 369, 371, 372,
410, 249, 325, 361, 362, 364, 366, 370,
373, 374, 375, 376

cyclonic action, 452

Dalton’s law, 40

deflection, 252

demister, 319

density, 32

Department of Transportation (DOT), 18
desorbed, 185

desorption, 190, 196, 199

destruction efficiencies, 69
Deutsch—Anderson equation, 407, 408
Diesel Rule, 26

diffusing, 127

diffusion charging, 401, 409

diffusion. 128, 453, 504, 505
diffusiophoresis, 252

dimensional stability, 507

direct collision, 409
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direct interception, 251
discharge electrodes, 403, 404
dispersion, 263

dispersion effect, 186
Displacement Cycle, 199
distribution plate, 406

drag, 253, 319

drag coefficient, 253, 254
drag force, 253, 254, 259, 369
Drag Model Coefficients, 255
drift velocity, 406

dry bulb, 42

dry injection, 551

dry scrubbers, 549

dry scrubbing, 550

dust, 3

dust cakes, 250

dust explosions, 3

dynamic process, 195
dynawave unit, 461

economic/cost models, 563

eddies, 35

effective cross-sectional area, 406

effective diameter, 248

efficiency, 267

efficiency of separating, 140

electrical sectionalization, 410, 412

electrodynamic venturi, 461

electron charging, 401

electronic air filters, 405

electrostatic, 186, 324

electrostatic attraction, 251, 504, 505

electrostatic charge, 316

electrostatic force, 251, 257

electrostatic precipitation, 324, 400, 412

electrostatic precipitators, 4, 7, 250, 251,
270, 399, 404, 408, 409, 410

electrostatically augmented fabric filtration,
549, 552

elevated flares, 78

elutriator, 318

emission, 23

energy balances, 75

enforcement, 16

English units, 27

enthalpy, 42, 43, 79, 82

enthalpy of reaction, 76

entrainment, 461
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entrainment separator, 319

Environmental Protection Agency (EPA),
13, 15, 16, 17, 18, 21, 22, 23, 24,
25,26

episodes, 12

equilibrium, 127

equilibrium capacity, 196, 197

equilibrium curve, 133, 138, 139

Ergun, 198

erosion, 324

Error Function, 269

excess air, 72

exothermic, 187

expansion chamber, 315, 316

extend venturi throats, 462

fabric filters, 250, 506, 511
Fahrenheit, 30

fail-safe design, 6

Federal Register, 18
fiberglass, 509

field, 406

field charging, 401

field charging mechanism, 409
filter element, 504

filter medium, 507

Fine Particle Rules, 26
first-order, 76

flame quenching, 76

flame temperature, 73
flares, 77

flashback, 75, 78

flat-panel beds, 191
flooding, 133, 134, 135
flooding velocity, 133, 134
flow imbalance, 460

flue gas, 73

fluidized-bed adsorption, 193, 194
fluidize, 194

flux, 172

fly ash, 399, 400, 410, 412
fog, 3

Forum shopping, 16
fouling, 324

fractional efficiencies, 373
fractional efficiency, 371, 372
friction factor, 253

froth, 461

Fumifugium, 10



570

G/C ratio, 510

2., 258

Gamow George, 9

gas absorption, 127, 128, 129, 462

gas conditioning, 451

gas flow distribution, 410

gas maldistribution, 138

gas passage, 406

gaseous, 2

gases, 26

gas-to-cloth ratio, 506, 507, 508

gas-to-liquid ratios, 129

gauge pressure, 31

geometric mean, 266

geometric mean particle diameter, 370

geometric standard deviation, 266

granular, 194

gravity settlers, 4, 7, 315, 323, 316,
319, 323, 324

gravity settling chambers, 317, 325

gravity spray towers, 318, 319, 453

greenhouse, 26

gross heating value, 79

ground-level flares, 78

hairpin cooler, 325

halons, 25

Hazardous Air Pollutants (HAPs), 22

haze, 3

heat capacity, 33, 34, 81, 82

heat contents, 80, 82

heat losses, 83

heat of adsorption, 187

heat rate, 83

heat recovery, 69

heating value, 78

HEEL, 196, 199

Henry’s law, 41, 131, 138

Henry’s law constant, 131

Hesketh’s equation, 457

heterogeneous mixture, 247

heterogeneous reactor, 77

high-voltage rectifiers, 403

hoppers, 316, 361, 363, 365, 366, 367,
375, 400, 403, 404, 408

horizontal flow adsorbers, 193

hot precipitators, 412

Howard settling chamber, 317, 325

human-made, 2

INDEX

humid enthalpy, 42

humid heat, 42

humid volume, 42

humidity, 41

hybrid systems, 549

hydrocarbons, carbon monoxide, 23
hydrolysis, 507

ideal gas, 37

ideal gas law, 27, 32, 37, 38, 39
ignition, 70

impaction parameter, 372
impaction, 251, 453, 454, 504, 505
incineration system, 7

incineration, 70, 75, 82
incinerators, 71, 72, 73, 84, 85, 249
incomplete combustion, 76, 78
indigo bipolar agglomerator, 268
induction effects, 186
industrialization, 10

Inert Purge Gas Stripping, 199
inertia, 372

inertial collectors, 315

inertial impaction, 250

inertial separator, 317

initial concentration, 196

inside bag collection, 513
Instrumentation—Fitting Blockage, 460
interception, 505

interelectrode, 402

intermittent operation, 504

internal energy, 43

internal pore surface, 77
ionization, 400

ionizing wet scrubbers, 549, 550
isobar, 194

isostere, 194

isotherm, 194

Kelvin, 30

kinematic viscosity, 33

kinetic energies, 30

Kkinetic energy, 29, 187

kitchens, 325

Kremser—Brown—Souders equation, 138

laminar flow, 35, 321
laminar, 322
Langmuir, 208
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Lapple’s, 371, 372, 373

latent heat, 79, 81

Laws, 17, 18

layer or cake filtration, 505

Leith, 371

length-to-diameter ratio, 75, 84, 200
Leith and Licht, 371

liquid aerosols, 400

liquid conditioning, 451

liquid distribution, 128

liquid entrainment, 318, 319
liquid —gas maldistribution, 461
liquid-to-gas ratio, 133, 456, 457, 458, 459
localized corrosion, 460

lognormal, 266, 267
log-probability, 265, 266, 267
longer-term exposure, 21

loss of seal, 461

lower heating values, 79

lower explosive limit (LEL), 78, 79

macropores, 188

macroscopic mixing, 35
MACT, 22, 23, 24
manometer, 31

mass, 32

mass basis, 34

mass transfer zone, 196

mass transfer, 128, 195
Matts—Ohnfeldt equation, 408
maximizing profit, 181
mechanism of combustion, 70
media or fiber filtration, 505
Mercury Rules, 26

mesh, 187, 198, 261

methyl chloroform, 25

Metric Convention, 556
metric system, 555, 556
micropores, 188, 190
migration velocity, 406, 407, 408
mist eliminator, 319

mitial concentration, 196
mobile sources, 23, 26
moisture conditioning, 412
molal units, 32

molar basis, 34

mole balance, 132

molecular mixing, 35
molecular sieves, 187, 188
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molecular weights, 31, 32
momentum effect, 315

Montreal Protocol-CFCs, 25
moving-bed adsorbers, 193
multiclone, 366
multi-microventuri, 461
multiple-tray settling chamber, 316
Murphree efficiency, 139

NAAQS, 21, 22

nanoparticles, 26

nanotechnology, 86, 201

NA-NSR, 22

National Environmental Policy Act
(NEPA), 15

National Pollution Discharge Elimination
System (NPDES), 24

natural, 2, 248

natural gas, 73

NESHAP, 22

net heat value, 79

neutral, 36

New Deal, 12, 13

New Source Performance Standards,
22,26

Newton’s law, 254, 255, 258, 259,
320, 322

nitrogen oxides, 23, 24

Nomex, 509

Nonattainment Area New Source Review
(NA-NSR), 22

nonattainment, 21

nonpolar adsorbent, 187

nonpolar substances, 186

nonregenerable, 190, 191

nozzle plugging, 460

NSPS, 22

nucleation, 267

Nukiyama-—-Tanasawa relationship, 456

number of actual trays, 139

number of theoretical stages, 140

open-pit buming, 78

operating line, 132, 133, 138, 139
operating permit, 24, 25

optimal sparking rate, 413
orientation effect, 186

origin, 2

OSHA, 18
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outside bag collection, 513 process, 195
oxidation, 69, 70 profit, 1
ozone, 21, 25 protection, 1
Ozone Rules, 26 PSD, 22
pseudo-first-order, 76

packed columns, 128, 133 psychrometric, 41
packed towers, 142 puffing, 512
packed-bed, 129, 130, 458 pulse energization, 414
packing, 128, 129, 130 purification, 186
paneis, 190
parallel sectionalization, 414 quiescent zones, 403
parallel-plate precipitators, 403
partial pressure, 39, 40 RACMs, 21
partial volume, 39, 40 Rankine, 30
particle migration velocity, 406 Raoults’s law, 41
particle size distribution, 260, 263, 265, rappers, 404

319, 321, 410 Raschig rings, 129, 179
particulate matter, 21 rate coefficient, 128
particulates, 2, 247, 248 Reaching ring, 179
particulate-size distribution, 7 reciprocating manifold, 505
permanent dipole, 186 redistribution, 129
pH, 35 reentrained, 324
phase equilibria, 27 reentrainment, 319, 322, 323, 365, 366,
phase equilibrium, 41 374, 375, 400, 408, 415, 461
physical adsorption, 186 refractory, 85
plate columns, 128, 130, 133 regenerable, 190, 191, 192
plate electrostatic precipitators, 405 regeneration, 194, 196, 198, 199
plate tower scrubber, 458 regeneration time, 200
plate, 131, 405 regulation, 17
platinum, 77 Regulations (CFR), 18, 19
pleated cell, 190 relative velocity, 253
plenum, 365 removal efficiencies, 451, 452
poisoning, 77 Reorganizational Plan, 15
polar adsorbents, 187 residence, 69, 76
polar substances, 186 residence chamber, 74
polyester, 509 residence time t,, 321
polypropylene, 509 residence time, 71, 72, 75, 78, 84, 318, 322
power density, 406 residual risk, 23
power loss, 457 resistivity, 400, 410
Preamble language, 18 Resource Conservation and Recovery
precipitation, 324 Act, 16
precipitator efficiency, 415 retainers, 190
precipitators, 400, 406, 410 Reynolds number, 27, 35, 253, 254, 255, 256,
pressure, 30, 31 259, 260, 319, 320
pressure drop, 198
pressure swing, 199 Safe Drinking Water Act, 16
Prevention of Significant Deterioration saturation capacity, 196

(PSD), 22 Saybolt universal viscometer, 33

primary, 2 scientific notation, 29
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scrubber, 129

scrubbing efficiency, 453
secondary, 2

sectionalization, 403, 415
sensible heat, 79, 82
separation zone, 452

service time, 197

settling, 250, 505

settling velocity, 259

shaft work, 44

short-term exposure, 21

SI, 27

sieve, 261

significant digits, 29

Silent Spring, 13

silica gel, 187, 188
silicon-controlled rectifier, 403
skewed, 265

skimmers, 362

slip, 260

slurry, 552

smoke, 3

Soil Conservation Service, 13
solubility, 127

solvent recovery, 185, 186
sorption, 414

sparkover rate, 402
Sparkover, 402, 413

specific collection area, 409, 406
specific gravity, 32

specific heat, 33, 34

specific volume, 32

spray dryer, 552

spray drying, 551

spray towers, 453

spray-type scrubbers, 457
stack, 78

stage sectionalization, 414
standard barometric pressure, 31
standard conditions, 39
standard deviation, 263

State Implementation Plans, 26
state of matter, 2

steady-state, 42, 43, 44

steam stripping, 199

Stokes’ law, 33, 320, 253, 254, 255, 258,

259, 260
strippers, 140, 141
strong performance guarantee, 5

sublimation, 36

sulfur dioxide, 24

sump swirling, 460
superficial gas velocities, 192
surface polarity, 187
surface-to-volume ratio, 248
suspension velocity, 323
swirl fired burners, 72
synthetic, 2, 248

tangential entry cyclone, 362
tax incentives, 16

tax laws, 16

technology of control, 3
Teflon, 509

Tellerettes, 179

temperature, 29, 30

Tennessee Valley Authority, 13

terminal settling velocity, 258, 316, 321

terminal velocity, 320

The New Source Performance Standards

(NSPS), 22
theoretical amount, 72
theoretical plate, 138
thermal incinerator, 86
thermal shock, 461
thermal swing, 199, 461
thermodynamics, 43
thermophoresis, 252
thick-bed canister adsorber, 191
thin-bed adsorbers, 186
threshold, 21
title, 19, 40
top-feed units, 504
tort, 17
total material balance, 43
toxic air pollutants, 23
transfer, 195
transitional pores, 188
tray efficiency, 139
treatment time, 406
treatment velocity, 406
true density, 32
tubular precipitators, 405
tubular, 405
turbulent, 322
Turbulent ftow, 35
turning vanes, 362
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Tyler and U.S. Standard Screen Scales, 261
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universal gas constant, 38
unsteady-state, 42, 43
upper explosive limit (UEL), 78, 79

vacuum, 31

values of R, 38

van der Waals, 185, 186

vapor pressure, 36

variability, 263

vena contracta, 454

venturi scrubbers, 451, 452, 453, 456, 457,
458, 459

venturi throat, 454

vertical flow adsorber, 192

vibration, 324, 461

viscosity, 33, 253

viscosity of air at 1 atmosphere, 34

viscosity of water, 34

volatile organic carbons (VOC), 23

volatile organic compounds (VOCs), 78

volatile organic hydrocarbons, 201

INDEX

volume, 32
vortex finder, 363
vortex, 370

waste treatment system, 7

water sprays, 362

water-walled ESPs, 405

wear, 461

weeping, 138

wet collectors, 451, 452

wet electrostatic precipitators,
549, 550

wet scrubbers, 4, 249, 362, 451, 452, 453,
455, 457, 459

wet scrubber system, 7

wet/dry zone buildup, 460

wet-bulb, 42

working capacity, 196

working charge, 196, 197

zeolites, 187





