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Absolute ratings, 21-2
Absorbent media, 45
Acid cleaning and pickling baths, 270
Acid gas cleaning, 480-1
Acid zinc baths, 275
Activated carbon, 46, 230, 231, 276, 4334
Activated carbon filters, 379-80
Adsorbent media, 45-6
Adsorption, definition of, 433
Adsorption clarifier, 458
Agglomerators, 300
Air filter tests, 37
types of:
particle concentration efficiency tests,
40
sodium flame test, 38
staining test, 39
weight arrestance test, 39-40
Air filters, 302-6, 372, 499-501
cabin ventilation filters, 305-6
classification, 373
activated carbon filters, 379-80
bag and pocket filters, 381-2
electrostatic precipitators, 382
louvres, 382-3
pad and panel filters, 375-7
roll filters, 380
viscous panel filters, 377-8
dry air filters/cleaners, 3045
selection, 375
sizing, 305

Air flotation, 317-18
Air flushing, 110
Air handling systems, 383
building installations, 384
clean rooms, 390-1
fine filters, 385-6
HEPA filters:
and ULPA filters, 387-9
HVAC system requirements, 386
industrial air filtration, 387
prefilters, 384-5
stand-alone air purifiers, 386-7
Air line filters, 4346
Airborne contaminants, 9
applications, 13
effect on:
humans, 12
machines, 12-13
liquid contaminants, 13
Alkaline cleaning solutions, 2701
American Petroleum Institute, 313
American Society of Heating,
Refrigerating and Air-conditioning
Engineers (ASHRAE), 373, 374,
505
Anisotropic membrane, see Asymmetric
membrane
Anodizing solutions, 271
Asbestos-free filter sheet, 254
Asymmetric membrane, 86
Atmospheric dust analysis, 423
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Automatic gravity filters, 229
Aviation fuel treatment, 293

Back projection microscope, 345
Back-raked screen, 108
Backflushing filters, 1734
Bag filters, 265, 266
for gases, 153-5
Bag filtration, 266, 413-15
of liquids, 151-3
Baghouses, see Fabric filters
Band filters, 1324
Bar and wire structures, in filter media, 802
Basic principle:
contaminants, 7
airborne, 9-13
liquid flow, 14
particle settlement, 9, 10
filter ratings, 20
absolute ratings, 21-2
beta ratio, 234
filter permeability, 25-7
mean filter rating, 22-3
nominal rating, 22
pulsating flow, effect of, 27-8
filter tests, 28
air filter tests, 3740
bead challenge test, 28-1
bubble point test, 33-5
dirt capacity test, 35-6
fatigue tests, 37
media migration test, 367
membrane characterization, 40
multi-pass test, 31-2
single-pass test, 32-3
filtration and separation, 1
environment, 6
filtration business, 5-6
filtration technology, 3-5
surface vs. depth filtration, 18-20
Basket strainers, 101-2, 103, 104, 105, 106
Batch filtration, 270, 357
‘Bathtub’ strainers, 102
Bead challenge test, 28
degree of filtration test, 31
maximum particle passed test, 301
Belt discharge, 124-6
Belt press filters, 249

Belt presses, 189-90
Belts filters, 132, 290
Beta rating, 491
Beta ratio, 23, 31, 32, 501
filter efficiency, 24
microbial rating, 24
vs. particle size, 502
Beta values, 500-1
Bilge water separators, 292
Biofiltration, 401-2
Biological filters, 46
Biological treatment:
of water, 230-1, 262
Bioprocessing, 261-2
Blow-by gases, 308
Boil point pressure, see Open bubble
pressure
Boiler feed water treatment, 232-6
Bonded media filters, 265
Bonded porous media, 62-6
Brownian movement, 453
Bubble point test, 33-5
Building installations, of filtration system,
384
Bulk water filters, 210
desalination:
reverse electrodialysis, 2234
RO, 220-1
RO membranes, 221-2
raw water treatment:
bulk water treatment, 211-13
cooling water systems, 217-20
moving bed filter, 214-16
rain water recycle, 21617
upflow sand filters, 213-14
Bulk water treatment, 211-13
Bypass filtration, 310-11, 356-7

Cabin air filters, 305-6, 307

Cabin air filtration, 421-2

Cabin ventilation filters, see Cabin air filters
Cake discharge, 121-6, 180-2

Cake filtration, 20

Calculation model, 365

Candle filters, 157-8

Capillary disc filter, 130-1, 249-50
Capsule filters, 159, 167

Carbon dioxide, 448
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Carbon fibre, 66
Carbon fibre-carbon composite (CFCC)
membranes, 268-9
Carbon monoxide, 447-8, 449
Carbon treatment, purification by, 276
Cartridge filters, 158, 372
constructed cartridges, 169-72
integral media cartridges:
capsule filters, 167
foams, 169
polymer melt filtration, 167-8
sintered media, 1647
thick media, 1634
thin media, 160-3
Cassette, see Filter pads
Catalytic oxidizer system, 400-1
Comité Européen des Normalisations
(CEN), 373
CEN/EUROVENT classification:
of ventilation air filters, 374, 500
Centrifugal clarifier, 322, 324
Centrifugal concentrators, 322, 324
Centrifugal filters, 136, 264
fixed bed centrifuges, 136, 137-42
moving bed centrifuges, 136
conical basket centrifuges, 1424
pusher centrifuge, 144-6
Centrifugal impaction separators, 398-9
Centrifugal oil cleaning, 322-8
Centrifugal oil filters, 311
Centrifugal oil purifier, 322, 323-4
Centrifugal separators, 281, 283
see also Centrifugal filters
Centrifugal skimmers, 402
Centrifuges, 458
chamber bowl centrifuge, 4623
disc-stack centrifuge, 463
hermetic centrifuges, 470
nozzle separator, 467-8
opening bowl centrifuge, 468-9
solids-ejecting separators, 466—7
solids retaining separators, 4646
imperforate basket centrifuge, 461
scroll discharge (decanter) centrifuge,
470-2
sedimenting centrifuge, 459—-60
tubular bowl centrifuge, 461
Ceramic filters, 64-5, 415-16

Ceramic microfiltration, 266

CETOP RP70 system, 33640
Chamber bowl centrifuge, 462-3
Chamber press, see Recessed plate press
Chemical contaminant filter system, 231
Chemical reaction plant, 2467
Chlorination, 225

Cholera, 225

Chromium plating, 274

Clean pressure drop test, 36

Clean rooms, 383, 390-1

Coalescers, 474-8

Coalescing filter media, 429, 430

Coalescing plate separators, 291-2, 329-30

Coalescing separators, 314-16
Collapse test, 36
Common air contaminants, 371
Compressed air filtration, 422
air line filters, 434-5
condensate treatment, 4267
dehumidification, 427-8
element life, 435
oil removal, 428-32
oil vapour, 4334
prefiltration, 428
residual oil content, 432
sampling, 432-3
test filter, 433
water, dealing with, 425
Concentration polarization layer, 319
Condensate treatment, 426—7
Conical basket centrifuges, 1424
Conpar method, 344
Constructed cartridges, 169-72
Contaminant levels, and hydraulic filter
performance, 336
CETOP RP70 system, 33640
counting, 344-5
ISO 4406 cleanliness standard, 340-1
patch tests, 344
practice levels, 341-4
Contaminants, 7
airborne contaminants, 9
decontamination applications, 13
humans, effect on, 12
liquid contaminants, 13
machines, effect on, 12-13
in compressed air, 423
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Contaminants (Continued)
in drinking water, 225-8
in hydraulic system, 345
effects of, 347
fluid, bulk storage of, 3467
protection levels, 347
liquid flow:
applications, 14, 15
particle settlement, 9, 10
Continuous deep bed filters, 206-7
Contra-shear screens, 110, 111
Coolant, 276-82, 285
Coolant treatment process design, 286
filter, purpose and need for, 286
filter appraisal, 285-6
filter selection, 288-9
flow rate, 286
machine type, 287
material, expansion rate of, 288
metal cutting operations, 286
operating period, 288
optimum efficiency, 288
protective devices, 288
separation, degree of, 286
stock nature, 287
system capacity, 2867
system safety, 288
system space, 288
Cooling water systems, 217-20
Copper plating, 275
Cricket filter, 157

Cross-flow filtration, 85, 86-7, 192, 1934,

195
Cryptosporidia, 94
Cryptosporidium, 225-6
Cuno, 172
Cut-off-point, 21
Cyclones, 402
vs. hydrocyclones, 473—4

Dairy products, and liquid filtration, 257-8

Dead-end filtration, see Through-flow
filtration

Decanter centrifuge, see Scroll discharge

centrifuge
Deep bed filters, 94, 205-7
Deep-bed filtration, 92
Deep-bed media, 94

Degreasing baths, 268-9
Dehumidification, 4278
De-ionization plant, 235-6
Depth filter cartridges, 254, 265
Depth filtration, 19
vs. surface, 18-20
Depth straining, 19
Desalination, 210
reverse electrodialysis, 2234
RO, 220-1, 238
RO membranes, 221-2
Dewatering and fuel treatment:
aviation fuel treatment, 293
bilge water separators, 292
coalescing plate separators, 291-2
fuel washing, 292
sludge dewatering, 290-1
Dialysis, 92
see also Electrodialysis
Diaphragm filter press, 1878
Diesel engines, 297, 298-301
Diffusion behaviour, 17
Di-octyl phthalate (DOP), 30, 39
Dip plating solutions, 275
Direct interception, 17
Dirt capacity test, 35
clean pressure drop test, 36
collapse test, 36
Disc centrifuge, 264, 325, 327
Disc stack bowl, 463
Disc stack centrifuge, 323, 463, 472
hermetic centrifuges, 470
nozzle separator, 467-8
opening bowl centrifuge, 468-9
solids-ejecting separators, 466—7
solids retaining separators, 464—6
Dispersed air flotation, 317, 318

Dissolved air floatation (DAF), 317, 458

Distillates cleaning, 320
see also Qil cleaning
Distillation, 330
Domestic water treatment, 227-8
Double belt presses, see Belt presses
Double pump separators, 466
Downflow sand filters, 211-12
Drinking water contaminants, 225
domestic water treatment, 2278
groundwater sources, 226
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Drinking water filters, 224 EN 1822 classification, of HEPA and ULPA
biological treatment, 230-1 filters, 389
contaminants, drinking water, 225-6 Enclosure, 397
domestic water treatment, 227-8 Engine filters, 295
groundwater sources, 226 air filters, 302
temporary water supplics, 228-30 cabin ventilation filters, 305-6
Dry air filters/cleaners, 304-5 dry air filters/cleaners, 304-5
Dry-laid spun media, 62 sizing, 305 )
Dry scrubbers, 412, 478, 481 liquid fuel filters, 297
Dry scrubbing, 412-13 diesel engines, 298-301
Dry smoke, 398 heavy fuels, 302
DSM screen, 112 petrol engines, 297-8
Dual disc plate filter, 180, 181 oil filters, 306
‘Dummy’ plating, 274 bypass filtration, 310-11
Duplex filters, 302 element life, 312
Duplex strainers, see Multi-basket strainer full flow oil filtration, 308-10
Dust collectors, 402 rating, 311
exhaust (flue) gas treatment, 410 size, 311-12
bag filtration, 413-15 Environment, for filtration and separation, 6
ceramic filters, 415-16 Equipment Selection and Process Design
dry scrubbing, 41213 (2006), 100
semi-dry processes, 413 Etchants, 251-2
wet scrubbing, 413 European Committee of Air Handling
fabric filters, 403-10 & Refrigerating Equipment
Dust filtration, 146, 147-8 Manufacturers (EUROVENT), 373
Dutch twilled weave, 74, 75 Exhaust gas cleaning, 482
Dynamic cross-flow filter systems, 193 Exhaust (flue) gas treatment, 410
bag filtration, 413-15
E-line, 324 ceramic filters, 415-16
Edge filters, 824 dry scrubbing, 412-13
Effective filter area (EFA), 24 semi-dry processes, 413
Electrically aided filters, 204-5 wet scrubbing, 413
Electrodialysis, 92, 259, 269-70 Expanded metal sheets, 80, 81
Electroflocculation, 284
Electroflotation, 284, 458 Fabric collectors, 402
Electroforming, 80 Fabric filters, 403, 415, 425
Electronics industry, 250 cleaning, 40610
etchants, aggressive acids, 251-2 types of, 405-6
filter specifications, 252 Fabrics, 46
gas processes, 252-3 bonded porous media, 626
photoresists, 253 nonwoven materials, 57
Electroprecipitation, 284 meltspun materials, 59-62
Electrospinning, 62 needlefelts, 59
Electrostatic filters, 353, 385 wool resin media, 58
Electrostatic precipitator (ESP), 382, 485-8 woven fabrics, 50
Element cleaning vs. disposal, 353 synthetic monofilament fabrics, 56
Emulsified oily wastes, 315-16 woven yam fabrics, 52-3, 56

Emulsion splitting, 2834 Face mask, 444, 445
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Fatigue tests, 37
Filler yarns, see Weft yarns
Filter appraisal, 2856
Filter bags, 150
for gases, 153-5, 381
for liquids, 151-3
Filter cartridges, 82
edge filters, 824
yarn-wound cartridges, 84
Filter dryer, 263
Filter efficiency, 24, 29
Filter location, 354, 358
Filter media, 41
absorbent media, 45
adsorbent media, 45-6
biological filters, 46
business, 434
cost of, 44
fabrics, 467
application for, 60
bonded porous media, 62-6
nonwoven materials, 57-62
properties of, 54-5
woven fabrics, 50-6
filter cartridges:
edge filters, 824
yarn-wound cartridges, 84
membranes:
module formats, 87-90
processes, 90-2
types, 85-7
packed beds, 92
deep-bed media, 94
precoat filtration, 94-5
paper, 46
paper media, 47-9
types:
by format, 43
by material, 42
woven wire and screens, 66—7
bar and wire structures, 80-2
perforated plate, 76-80
woven wire mesh, 67-76
Filter pads, 148, 150
Filter panels, 148-50
Filter performance, 491
Filter permeability, 25-7
Filter pocket, see Pocket filters

Filter presses, 183, 290
diaphragm filter press, 1878
plate and frame press, 184-5
recessed plate press, 185-7
vertical filter presses, 188-9

Filter pressure drop, 359-60

Filter ratings, 20, 491
absolute ratings, 21-2
beta ratio, 234
filter permeability, 25-7
mean filter rating, 22-3
nominal rating, 22
pulsating flow, effect of, 27-8

Filter selection, 288-9, 357-8, 429-30, 489

air filters, 375, 499--501
membrane selection, 501-5
reference standards, 505-6
selection process, 491
compatibility, 4967
contamination levels, 497
filter size, 496
prefilters, 497
surface vs. depth media, 496
sterile filters, 4434
Filter sheets, 49, 50
in beverage processes, 259
sterile, 254
types, 50
Filter size, 25, 363-4, 496
Filter specifications, 252
Filter tests, 28
air filter tests, 3740
bead challenge test, 28
degree of, 31

maximum particle passed test, 30—1

bubble point test, 33-5
dirt capacity test, 35
clean pressure drop test, 36
collapse test, 36
fatigue tests, 37
media migration test, 367
membrane characterization, 40
multi-pass test, 31-2
single-pass test, 32-3

Filter types, in hydraulic systems, 349-53

Filtration business, 5--6

Filtration efficiency, of fabric filters, 4035

Filtration parameters, 183
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Filtration requirements, for hydraulic
system, 347
batch filtration, 357
bypass filtration, 3567
calculation model, 365
cost, 364
electrostatic filters, 353
element cleaning vs. disposal, 353
filter location, 354
filter pressure drop, 359-60
filter selection, 357
based on system parameters, 360-3
procedure, 358-9
filter size, 3634
filter types, 349-53
flow rate, 363
off-line filtration, 357
pressure line filtration, 3546
pressure surges, 364
protective devices, 3645
return line filtration, 356
system parameters, 360-3
Filtration technology, 3-5, 91
Final stage filters, 370
Fine chemicals, 2624
Fine filters, 385-6
Fish tail extractor, 396-7
Fixed bed centrifuges, 136, 13742
Flat disc strainers, 101
Flat sheets, 88, 195
Flexible fume extraction and recirculation,
392-3,394
Floc blanket clarifiers, 458
Flocculation processes, 284
Florentine filter, 1334
Flotation, 317-18, 457-8
Flow rate, in hydraulic systems, 363
Flue gas treatment, see Exhaust (flue) gas
treatment
Fluid filters:
basic types of, 498
selection guide for, 499
Flux reduction, 196~7
Food and beverage processing, 253-61
Forced ventilation, 392
Fouling, 86, 196
biofouling, 110
Fruit juice processing, 258, 259

Fuel washing, 292
Full flow oil filtration, 308-10
Fume and vapour emissions, 391
collection equipment, 3928
fume filtration, 398-9
vapour treatment, 399402
Fume filtration, 398-9

G-force, 459
Gas filters:
and sterile air, 437
sterile filter systems, 4414
sterilizing filters, 43841
Gas filtration, 100, 369, 490
compressed air filtration, 422
air line filters, 434-5
condensate, 426-7
dehumidification, 427-8
element life, 435
oil removal, 428-32
oil vapour, 4334
prefiltration, 428
residual oil content, 432
sampling, 432
test filter, 433
water, dealing with, 425
dust collectors, 402
exhaust (flue) gas treatment, 410-16
fabric filters, 403-10
fume and vapour emissions, 391
collection equipment, 392-8
fume filtration, 398-9
vapour treatment, 399402
indoor air quality, 370
air filter classification, 373-83
air handling systems, 383-91
machine air intake filters, 416
oil bath filters, 419
stationary installations, 419-20
pneumatic systems, 435-7
respiratory air filters, 444
contaminants, 447-9
packaged systems, 449-50
sterile air and gas filters, 437
filters sterilization, 43841
sterile filter systems, 4414
vehicle cabin filters, 421-2
Gas processes, 252-3
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Gas separation membranes, 92

Gas-tight vacuum belt filters, 135-6

Gas turbine system, 420

Gelatine liquor, 260

Giardia, 94, 226

Giardia lamblia, 226

Glass fibres, 66, 373

Glass micro-fibre, 66, 349, 358, 429

Gravity band filters, 281

Gravity clarifier, 455-6, 459

Gravity filter, 205

Gravity separators, 313, 314, 454
lamella separator, 4567

Grey water, 14, 217

Groundwater sources, 226

Gyratory screen separators, 114

Half-cone angle, 463
Handbook of Filter Media, 28, 41, 43, 160
Heaith and Safety at Work Act, 1974,
288
Heating:
and oil cleaning, 330
Heavy fuels, 302
Herding, 155
Hermetic centrifuges, 470
High efficiency particulate air (HEPA) filter,
66, 370, 387-9
High gradient magnetic separation (HGMS),
203-4
High pressure filters, 334
High-speed separator, 464
Hindered settling, 453
Hollow fibre cartridge, 4401
Hollow fibre membrane nodules, 89, 221-2,
248,258
Hopcolite, 448
HorizZontal belt filters:
band filters, 132
" Florentine filter, 1334
vacuum belt filters, 134-6
HVAC system requirements, 386
Hydraulic systems, 281, 331
component clearances, 348
contaminant levels:
CETOP RP70 system, 336-40
counting, 3445
I1SO 4406 cleanliness standard, 340-1

patch tests, 344
practice, levels in, 3414
contaminants in, 345
effects of, 347
fluid, bulk storage of, 346-7
protection levels, 347
equipment range, 334-5
filter selection, 357-9, 360-3
filtration requirements, 347
batch filtration, 357
bypass filtration, 356-7
calculation model, 365
cost, 364
electrostatic filters, 353
element cleaning vs. disposal, 353
filter location, 354
filter pressure drop, 359-60
filter size, 3634
filter types, 349-53
flow rate, 363
off-line filtration, 357
pressure line filtration, 354-6
pressure surges, 364
protective devices, 3645
return line filtration, 356
industrial applications, 333-4
system management, 365
commissioning, 366
disposal, 367
installation, 366
maintenance, 367
operation, 367
personnel, training of, 367
procurement, 366
replacement, 367
specification, 366
Hydrocyclones, 281, 316-17
applications, 475
vs. cyclones, 473-4
Hydroentanglement, 59
Hydrostatic precipitator, 481

Imperforate basket centrifuge, 461
Impingement eliminator, 485
In-line filter, 219-20, 298
Inclined plate/tube separator, 314
Indoor air quality TAQ), 370

air filter classification, 373
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activated carbon filters, 379-80
bag and pocket filters, 381-2
electrostatic precipitators, 382
louvres, 382-3
pad and panel filters, 375-7
roll filters, 380
viscous panel filters, 377-8
air handling systems, 383
building installations, 384
clean rooms, 390--1
fine filters, 385-6
HEPA and ILPA filters, 387-9
HVAC system requirements, 386
industrial air filtration, 387
prefilters, 3845
stand-alone air purifiers, 3867
Industrial air filtration, 387
Industrial air intake installations, 420
Industrial applications:
of coalescers, 477
of hydraulic systems, 333—4
Industrial effluent, 290
Industrial membrane elements, 247-8
Industrial stationary compressors, 424
Industrial wastewater treatment, 2447
Inertial filters, 425
Inertial impaction, 17
Insulating oil treatment, 330-1
Intake filters, 418, 4245, 491
fabric filters, 425
inertial filters, 425
labyrinth-type oil-wetted filters, 425
oilbath filters, 425
paper filters, 424
Intake screen systems, 109-10
Integral media cartridges:
capsule filters, 167
foams, 169
polymer melt filtration, 167-8
sintered media, 164-7
thick media, 1634
thin media, 160-3
Ton exchange system, 234, 235-6
ISO 4406 cleanliness standard, 3401
ISO Medium Test Dust, 31

Labyrinth-type oil-wetted filters, 425
Lamella separator, 283, 452, 4567
Laminar flow clean rooms, 390-1
Large-scale precipitators, 487

Leaf filters, 176, 177-9

Legionella pneumophila, 218

Legionnaire’s disease, 217

Lenticular disc filter, 172
Lip extractors, 398
Liquid filtration, 209

Isotropic membrane, see Symmetric membrane

Kieselguhr, 259, 260

bulk water filters, 210
desalination, 2204
raw water treatment, 211-20
dewatering and fuel treatment:
aviation fuel treatment, 293
bilge water separators, 292
coalescing plate separators, 291-2
fuel washing, 292
sludge dewatering, 2901
drinking water filters, 224
biological treatment, 2301
drinking water contaminants, 225-8
temporary water supplies, 228-30
industrial wastewater treatment, 23840,
2447
metal working fluids, 276
coolant process design, 285-9
emulsion splitting, 2834
final disposal, 282-3
tramp oil separation, 283
water-based coolants, treatment for,
280-2
municipal wastewater treatment, 238
primary treatment, 241-2
process alternatives, 244
secondary treatment, 242-3
sludge processing, 243—4
tertiary treatment, 243
treatment processes, 240-1
process filters, 247
bioprocessing, 261-2
electronics industry, 250-3
fine chemicals, 2624
food and beverage processing, 253—61
paints and inks, 265-6
pulp and paper, 267
textiles, 267
vacuum process filters, 248-50
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Liquid filtration (Continued)
process water treatment, 231
boiler feed water treatment, 2326
ultra-pure process water, 2368
surface treatment chemicals, 267
acid cleaning and pickling baths, 270
alkaline cleaning solutions, 2701
anodizing solutions, 271
carbon treatment, 276
chromium plating, 274
copper plating, 275
degreasing baths, 268-9
dip plating solutions, 275
electrodialysis, 269-70
nickel plating, 274
phosphating solutions, 271-2
plating solutions, 272-3
zinc plating, 275
Liquid flow contaminants:
applications, 14, 15
Liquid fuel filters:
diesel engines, 298-301
heavy fuels, 302
petrol engines, 297-8
Local exhaust ventilation (LEV), 394-6
Log Reduction Value (LRV), 24
Louvres, 373, 382-3
Low pressure filters, 334
Lug screen, 112

Machine air intake filters, 416

oil bath filters, 419

stationary installations, 419-20
Machining process:

with coolants and cleaning systems, 278
Macrofiltration, 4
Magnetic filters, 198

combined magnetic and mechanical

filters, 201, 202

high gradient magnetic separation, 2034

magnetic separators, 203

pipeline filters, 199-200

rotating disc clarifier, 202

trough filters, 200-1

vibratory magnetic filter, 201-2
Magnetic separators, 203
Maximum particle passed test, 30-1

Mean filter rating, 223
Mechanical/physical separation, 451-2
Media characteristics, summary of, 492-5
Media migration test, 367
Medium pressure filters, 334
Melt blowing, 61
Melt spinning, see Spun bonding
Meltspun materials, 59-62
Membrane bioreactor (MBR), 198, 244
Membrane cartridge filters, 43940
Membrane filter press, 187
Membrane filters, 192, 194-8, 253, 254
applications, 255-6
flux reduction, 1967
membrane bioreactor (MBR), 198
membrane manufacture, 197-8
Membrane manufacture, 197-8
Membrane processes, 90-2, 195, 236-8,
247,267
Membrane selection, 501-5
Membrane systems, 192, 194-8, 400
Membranes, 85, 244, 504
characterization, 40
module formats, 87-90
processes, 90-2, 93
types, 85-7
Mesh, 50
Woven wire mesh, 67-76
Metal cutting operations, 286
Metal media, 634
Metal working fluids, 276
coolant treatment process design, 285
filter, purpose and need for, 286
filter appraisal, 285-6
filter selection, 288-9
flow rate, 286
machine type, 287
material, expansion rate of, 288
metal cutting operations, 286
operating period, 288
optimum efficiency, 288
protective devices, 288
separation, degree of, 286
stock nature, 287
system capacity, 2867
system safety, 288
system space, 288
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emulsion splitting, 2834
final disposal, 282-3
tramp oil separation, 283
water-based coolants treatment, 280-2
Metallic impurities, 252
Metallic membranes, 90
Microbial rating, 24
Microfiltration, 90, 2367
Microfiltration membranes, 90, 244, 504
Micro-organisms, 437
Microporous membrane, 86
Muilled hole profiles, 80
Mineral wool, 65
Mist eliminators, 481-5
Mixed cellulose esters, 504
Modern crankcase lubricants, 307
Molecular weight cut-off, 90, 318, 504
Monofilament, 52, 56
Most Penetrating Particle Size (MPPS), 40,
387
Moving bed centrifuges, 136
conical basket centrifuges, 1424
pusher centrifuge, 144--6
Moving bed filter, 214~16
MTBE, 226
Multi-basket strainer, 104, 106
Multi-cyclones, 402
Multifilament, 52, 56
Multigrade oils, 307
Multi-pass test, 31-2, 500
Multiple compartment collectors, 407-8
Multi-spindle rotary indexing machine, 285
Multistage filter system, 372
Multistage flash distillation, 220
Multi-tubular membrane modules, 248
Municipal wastewater treatment, 238
primary treatment, 241-2
process alternatives, 244
secondary treatment, 242-3
sludge processing, 2434
tertiary treatment, 243
treatment processes, 2401

Nanofiltration (NF), 4, 90
Natural fibres, 45, 51
Natural ventilation, 392
Needle punching, 59

Needlefelts, 59, 414
Nickel plating, 274
Nitrous oxide, 448
Nominal rating, 22
Non-porous membrane, see Semi-permeahle
membrane
Non-rigid filters, 266 .
Nonwoven fabrics, 50
Nonwoven filter fabrics, 403, 417
Nonwoven materials, 57
meltspun materials, 59-62
needlefelts, 59
wool resin media, 58
Nozzle discharge machine, 467
Nozzle separator, 467-8
Nutsche filters, 114-15

Off-line filtration, 357
Oil aerosol, 447-9
Oil bath filters, 419, 425, 497
Oil cleaning, 320
centrifugal oil cleaning, 322-8
coalescing plate separators, 329--30
distillation, 330
filtration, 321-2
and heating, 330
oil disposal, 331
Oil disposal, 331
Oil filters, 306
bypass filtration, 310-11
element life, 312
full flow oil filtration, 308-10
rating, 311
size, 311-12
QOil removal, 428-32
methods:
air flotation, 317-18
filtration, 318
ultrafiltration, 318-20
Oil vapour, 4334, 447
Oil-water separators, 312
coalescing separators, 314-16
hydrocyclones, 316-17
oil removal, from separators:
air flotation, 317-18
filtration, 318
ultrafiltration, 318-20
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Oils systems:
engine filters, 295
air filters, 302—-6
liquid fuel filters, 297-302
oil filters, 30612
oil cleaning, 320
centrifugal oil cleaning, 322-8
coalescing plate separators, 329-30
distillation, 330
filtration, 321-2
heating, 330
oil disposal, 331
oil-water separators, 312
coalescing separators, 314-16
hydrocyclones, 316-17
oil removal, 317-20
Oklahoma State University, 160
Once-through cooling system, 217
Open bubble pressure, 35
Opening bowl] centrifuge, 468-9
Osmosis, 221
Osmotic pressure, 221
OSUF-Z test, 160
Oxidizer systems, 400-1
Oxygen filters, 442

Packaged purification systems, 449-50
Packaged water treatment plant, 230
Packed beds, 92

deep-bed media, 94

precoat filtration, 94--5
Pad filters:

and panel filters, 146, 372-3, 375-7, 418

dust characteristics, 147-8
filter pads, 148
filter panels, 148-50
Paints and inks, 265-6
Paper elements, 49
Paper filters, 424
Paper media, 47
filter sheets, 49-50
Particle collection mechanisms, 16
Particle concentration efficiency tests, 40
Particle settlement, 9, 10
Particle test rig circuit, 342
Patch tests, 344
Perforated plate, 76
expanded metal sheets, 80, 81

hole dimensions, 77-8
patterns, 79
Permanent strainers, 1024, 105
Permanently hydrophilic polymer
membranes, 268
Permeability, of filter, 25-7
Permeates, 41, 192, 221, 222
Pervaporation, 92
Petrol engines, 297-8
Phase formation processes, 284
Phosphating solutions, 271-2
Photo-etching, 80, 87
Photoresists, 251, 253
Physical/mechanical separation, 451
Pickling bath, 270
Pipeline filters, 199-200
Plain/double crimped weave, 71
Plain Dutch weave, 71, 74
Plain weave, 53, 67, 68, 71, 74
Plate and frame press, 184--5, 259
Plate filters, 176, 179-82
cake discharge, 180-2
vibrating disc filter, 182
Plating solutions, 272-3
Pleated cartridge, 88, 160, 161, 163, 406
Pleated paper roll filter, 289
Pneumatic band filters, 281
Pneumatic systems, 435-7
Pocket filters, 155-6, 373, 381-2, 384, 385
Pods, 218-19
Poiseuille’s law, 34
Polishing filters, 254
Polymer melt filtration, 167-8
Porous membrane, 86
Porous plastic sheet media, 63
Porous plastic tubes, 63
Portable oil purifier, 324, 325
Precoat filter, 126-7
Precoat filtration, 94-5
Prefilters, 384-5, 497
Prefiltration, 428
Press belts, 135, 189
Pressure line filtration, 354-6, 365
Pressure vessel filter, 214
Primary filters, 370
Primary lamella clarifier, 242
Principles of Industrial Filtration (2005),
100
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Process filters, 247
bioprocessing, 261-2
electronics industry, 250
etchants, 251-2
filter specifications, 252
gas processes, 252-3
photoresists, 253
fine chemicals, 2624
food and beverage processing, 253-61
paints and inks, 265-6
pulp and paper industry, 267
textiles, 267
vacuum process filters, 248-50
Process gas cleaning, 482
Process water treatment, 231
boiler feed water treatment, 232
ion exchange system, 234, 235-6
ultra-pure process water, 236
membrane processes, 2368
Projection microscope, 345
Protective devices, 107, 288, 364-5
Protecto-Screen, 111, 112
Pseudomonas diminuta, 24
PTFE, 252, 314, 441, 504
filter media, 414
Pulp and paper industry, 267
Pulsating flow, effect of, 27-8
Pulse cleaning cycle, 408
Pulse energized electrostatic precipitators,
488
Pulse-jet mechanism, 408, 410
Pusher centrifuge, 1446
PVDEF 504

Rain water recycle, 216-17
Random fibre element filter, 289
Rapid sand filters, 94, 205, 206
Raw water treatment;

bulk water treatment, 211-13

cooling water system, 217-20

moving bed filter, 214-16

rain water recycle, 216-17

upflow sand filters, 213-14
Recessed plate press, 185-7
Reciprocating tray filter, 134-5
Recirculating cooling system, 217
Recommended ventilation air velocities,

395-6

Reference standards, 505—6
Regenerative thermal oxidizer, 401
Respirator masks, 444, 445
Respiratory air filters, 444
contaminants, 447-9
packaged systems, 449-50
Return line filtration, 311, 356
Reverse electrodialysis, 2234
Reverse filtration flow, 121
Reverse flow cleaning, 83, 417,418
of fabric filters, 407
Reverse flow valves, 364

Reverse osmosis (RO), 90, 195, 220-1, 237,

238
in dairy industry, 257-8
desalination, 220-2
in pulp and paper industry, 267
in textiles, 267
vs. UF, 4
RO membranes, 221-2
Reverse plain Dutch weave, 71, 75
Reverse-pulse cleaning, 408, 410
‘Wakeman, Richard, 489
Rigid filter, 265, 266
Roll filters, 271, 373, 380, 384, 385
Roller discharge, 122, 123, 124
Rotary disc filters, 128
capillary disc filter, 130-1
Rotary disk technology, 168
Rotary drum filters, 116, 290
rotary pressure drum filter, 127-8
RVDF, 117-27
cake discharge methods, 121-6
precoat filter, 126-7
reverse filtration flow, 121
Rotary pressure drum filter, 127-8
Rotary table filters, 116
Rotary vacuum drum filters (RVDF),
117-27, 248, 290
applications, 119-20
cake discharge methods, 121-6
precoat filter, 1267
reverse filtration flow, 121
Rotating disc clarifier, 202
Rotating screens, 110-11
Rotating viscous panel filters, 373
Royal Commission, 240
Rubber belt filter, 135
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Salt cloud particle size distributions, 39
Sand filter, see Deep bed filters
Sand washer, 215
Satin weave, 56
Scale-up of Industrial Equipment (2005),
100
Scraper discharge, 118, 121, 122, 123, 139
Screen bowl centrifuge, 472
Screens, 107
intake screen systems, 109-10
rotating screens, 110-11
size classification screens, 112-14
gyratory screen separators, 114
vibratory screens, 113
stationary water screens, 107-8
vs. strainers, 107
well screens, 111-12
Screw presses, 192
Scrim, 57
Scroll discharge centrifuge, 264, 470-2
Scroll discharge version, 143
Scrubbers, 373, 403, 412, 478
Second-stage filters, 370, 384, 385
Sectoral market shares, in 2007, 6
Sedimentation theory, 3, 452-4
Sedimenters, 4, 298, 300
Sedimenting centrifuge, 322, 458-9,
459-60, 461
Sedimenting separators, 454
floc blanket clarifiers, 458
flotation, 457-8
gravity separators, 454
lamella separator, 456-7
Selection process, 491
compatibility, 496-7
contamination levels, 497
« filter size, 496
prefilters, 497
surface vs. depth media, 496
for hydraulic systems, 358-9
Self-cleaning clarifier, 324, 325
Self-cleaning coolant filtration system,
280-1

Self-cleaning filter system, for cooling water

systems, 218-19
Self-cleaning filters, 175-6, 218
Self-cleaning oil and water separators, 315
Self-cleaning strainers, 104, 106

Semi-dry gas cleaning processes, 413
Semi-dry scrubbers, 413, 4801
Semi-permeable membrane, 86, 194, 221,
319
Semi-synthetic oils, 307
Separating zone, 203, 465
Separation equipment, 451
centrifuges, 458
chamber bowl centrifuge, 4623
disc stack centrifuge, 463
hermatic centrifuges, 470
imperforate basket centrifuge, 461
nozzle separator, 467-8
opening bowl centrifuge, 468-9
scroll discharge centrifuge, 470-2
sedimenting centrifuge, 459-60
solids-ejecting separators, 466-7
solids retaining separators, 464—6
tubular bowl centrifuge, 461
coalescers, 474-8
cyclones, 473-4
dry scrubbers, 478, 481
electrostatic precipitator, 485-8
hydrocyclone, 473-4
hydrostatic precipitator, 481
mist eliminators, 481-5
sedimentation theory, 4524
sedimenting separators:
floc blanket clarifiers, 458
flotation, 457-8
gravity separators, 4547
semi-dry scrubbers, 480-1
wet, 478, 479-80
Separation spectrum, 1, 2
Settling rate, 454, 459
Sewage Disposal, 240
Shaker cleaning, of fabric filters, 407, 408
Sheet filters, 259-60, 262
Shut-off valves, 364
‘Sick building’ syndrome, 370
Silver, 504
Single basket-type strainers, 103, 104, 105
Single-pass test, 32-3
Single-stage air intake filters, 418
Single-stage dry air cleaner, 304
Sintered metal fibres, 634, 164-7
Sintered wire mesh, 75-6
Size classification screens, 112-14
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gyratory screen separators, 114
vibratory screens, 113
Skimmer, 283, 317
Slip-on screen, 112
Slow sand filters, 94, 205
Sludge dewatering, 290-1
Sludge processing, 11011, 2434
Solid Liquid Filsration and Separation
Technology, 100
Solid/Liquid Separation: Principles of
Industrial Filtration, 489
Solid Liquid Separations (2005), 100
Solids-ejecting separators, 466—7
Solids-retaining clarifier, 323, 324, 325
Solids retaining separators, 464—6
Spiral wound membrane, 88, 221, 222, 266
Spun bonding, 59, 61
Spun webs, 61
Square mesh, 68, 71, 74
Stacked disc filters, 83-4
Staining test, 39
Stand-alone air purifiers, 3867
Staple yarns, 51
Star filter, 282
Stationary installations:
of machine air intake filters, 419-20
Stationary water screens, 107-8
Steam boiler system, see Boiler feed water
treatment
Sterile air, 65
and gas filters, 437
sterile filter selection, 4434
sterile filter systems, 441-3
sterilizing filters, 438-41
Sterile filter systems, 441
oxygen filters, 442
selection, 443-4
ultra-pure gases, 442-3
Sterilizing filters, 438—41
Stokes’s law, 313, 329, 459
Strainers, 100, 265
continuous operation, 104, 106
performance, 105
permanent strainers, 102-4, 105
vs. screens, 107
temporary strainers, 101-2
Suction line filters, 354, 365
Sugar centrifugals, 140

Surface:
and depth filtration, 14, 16-20
Surface filters, 160, 266
vs. depth media, 496
Surface straining, 18, 19-20
Surface treatment chemicals, 267
acid cleaning and pickling baths, 270
alkaline cleaning solutions, 270-1
anodizing solutions, 271
carbon treatment, 276
chromium plating, 274
copper plating, 275
degreasing baths, 268-9
dip plating solutions, 275
electrodialysis, 269-70
nickel plating, 274
phosphating solutions, 271-2
plating solutions, 272-3
zinc plating, 275
Surface water, 7,210
Symmetric membrane, 86, 194
Synthetic fibre felt, 310
Synthetic fibres, 51, 66, 149
Synthetic lubricants, 307
Synthetic oils, 307
System management, in hydraulic filters,
365
commissioning, 366
disposal, 367
installation, 366
maintenance, 367
operation, 367
personnel, training of, 367
procurement, 366
replacement, 367
specification, 366
System parameters, 155, 360-3

Tangential-flow filtration, see Cross-flow
filtration

Tarleton, Steve, 489

Temporary strainers, 101-2

Temporary water supplies, 228-30

Terminal velocity, 9, 453, 454

Test sieves, 70, 72-3

Textile fibres, 50

Textiles, 267

Thermo-compression distillation, 220
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Thick media cartridges, 1634
Thick media pressure filter, 289
Thin media cartridges, 160-3
Three-phase decanter, 327, 472
Through-flow filtration, 192
Tipping pan filters, 115-16
Track-etched polycarbonate, 504
Track etching, 87
Tramp oil separation, 283
Travelling screen, 108
Trickle filter, 46, 243, 401
Trihalomethanes, 225
Trough filters, 200-1
Tube press, 191
Tubular bowl centrifuge, 263, 264, 461
Tumbling centrifuge, 143
Twill weave, 53,71, 74
Two-stage air intake filters, 418
Two-stage multi-media filter, 212
Types, of filters:
backflushing filters, 1724
belt presses, 189-90
candle filters, 157-8
cartridge filters, 158
constructed cartridges, 169-72
integral media cartridges, 160-9
centrifugal filters, 136
fixed bed, 136, 137-42
moving bed, 136, 142-6
classification of, 98-9
cross-flow filtration, 192, 1934
deep bed filters, 205
continuous deep bed filters, 2067
electrically aided filters, 204-5
filter bags, 150
for gases, 153--5, 156
for liquids, 151-3
filter presses, 183
diaphragm filter press, 187-8
plate and frame press, 184-5
recessed plate press, 185-7
vertical filter presses, 188-9
filtration parameters, 183
horizontal belt filters, 132
band filters, 1324
vacuum belt filters, 134—6
leaf filters, 176, 177-9
magnetic filters, 198

combined magnetic and mechanical
filters, 201, 202

HGMS, 2034

magnetic separators, 203

pipeline filters, 199-200

rotating disc clarifier, 202

trough filters, 200-1

vibratory magnetic filter, 201-2

membrane filters, 192, 194-8

flux reduction, 1967
membrane bioreactor (MBR), 198
membrane manufacture, 197-8

Nutsche filters, 114-15
pad and panel filters, 146

dust characteristics, 147-8
filter pads, 148
filter panels, 148-50

plate filters, 176, 179-82

cake discharge, 180-2
vibrating disc filter, 182-3

pocket filters, 155-6
rotary disc filters, 128

capillary disc filter, 130-1

rotary drum filters, 116

rotary pressure drum filter, 127-8
rotary vacuum drum filters, 117-27

screens, 107

intake screen systems, 109-10
rotating screens, 110-11

size classification screens, 112-14
stationary water screens, 107-8
well screens, 111-12

Screw presses, 192
self-cleaning filters, 175-6
strainers, 100

continuous operation, 104, 106
performance, 105

permanent, 1024, 105
temporary, 101-2

tipping pan and table filters, 115-16
variable volume filters, 190-1

UF/RO membrane plant, 93
Ultra low penetration air (ULPA) filter, 66,

370, 387-9

Ultrafiltration (UF), 4, 90, 226, 236-7, 258,

259, 318-20

Ultrafiltration membrane, 90, 504
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Ultra-fine filters, 66, 370, 434

Ultra-pure gases, 442-3

Ultra-pure process water:
membrane processes, 2368, 239

Upflow sand filters, 211, 213-14

Utility filters, 247

Vacuum belt filters, 134-6, 190, 248-9, 290
Vacuum process filters, 248-50
van der Waals forces, 16, 479
Vapour treatment, 399
biofiltration, 401-2
oxidizer systems, 400-1
Variable chamber (VC) filter, 190, 191
Variable volume filters, 190-1
VDI, 505
Vehicle cabin filters:
cabin filtration media, 421-2
Ventilation air filters:
Eurovent and cen classifications of, 500
Ventilation air velocities, gas filtration,
395-6
Vertical decanter, 472
Vertical filter presses, 188-9
Vertical leaf pressure filter, 177
Vertical vessel leaf filter, 178
Very large-scale integration (VLSI) range,
250, 252, 390
Vibrating disc filter, 182
Vibratory magnetic filter, 201-2
Vibratory screens, 113
Vibratory Shear Enhanced Processing
(VSEP), 193
Viscous panel filters, 373, 377-8
Volatile organic compounds (VOCs), 277,
380, 399, 400, 401

Warp yarns, 52
Wash water specification, 251
Waste oil ultrafiltration, 318, 319

Wastewater treatment, see Municipal
wastewater treatment; Industrial

wastewater treatment

Water-based coolants, treatment for,

280-2

Water desalination, see Desalination

Weaves:
types of, 53, 56, 71-5
for wire cloth, 76

Wedge wire edge filter, 170

Wedge-wire screen, 81-2

Weft yarns, 52

Weight arrestance test, 3940

Weld screen, 112

Well screens, 111-12

Wet collectors, see Scrubbers

Wet precipitators, 487

Wet scrubbers, 478, 479-80

Wet scrubbing, 413

Wet smoke, 392, 398

Wool resin media, 58

Woven fabrics, 50
monofilament fabrics, 56
woven yarn fabrics, 52-3, 56

Woven wire and screens, 66
bar and wire structures, 80-2
perforated plate, 76-80
woven wire mesh, 67-76

Woven wire cloth, 68

Woven wire mesh, 67
dimensions, 68, 69-70
sintered wire mesh, 75-6
weave types, 71-5

Woven yarn fabrics, 52-3, 56

Y-type strainers, 102, 103
Yarn-wound cartridges, 84, 170-1

Zero aperture filter cloths, 67
Zinc plating, 275





