


THE LOS ANGELES BASIN ••••••.••..•
RULES AND REGULATIONS IN LOS ANGELES COUNTY

Regulation II: Permits. • .
Regulation IV: Prohibitions

Rule 50: The Ringelmann Chart.
Rule 51: Nuisance ••.•
Rule 52: Particulate Matter •••
Rule 53: Specific Contaminants.
Rules 53.1, 53.2, and 53.3: Sulfur Production and Sulfuric Acid Plants
Rule 54: Dust and Fumes •••••••••••
Rule 56: Storage of Petroleum Products •••
Rules 57 and 58: Open Fires and Incinerators
Rule 59: Oil-Effluent Water Separators •..•
Rule 61: Gasoline Loading Into Tank Trucks and Trailers.
Rules 62, 62. 1, and 62. 2: Sulfur Content of Fuels.
Rule 63: Gasoline Specifications •••
Rule 64: Reduction of Animal Matter.
Rule 65: Gasoline Loading Into Tanks.
Rule 66: Organic Solvents ••••.••
Rule 66. 1: Architectural Coatings .•
Rule 66. 2: Disposal and Evaporation of Solvents.
Rule 67: Fuel-Burning Equipment ••••.•••
Rule 68: Fuel-Burning Equipment - Oxides of Nitrogen • - r

ROLE OF THE AIR POLLUTION ENGINEER.
Accomplishments of the Permit System.

USE OF THIS MANUAL. . • • •
General Design Problems .•.
Specific Air Pollution Sources.

INTRODUCTION .
FACTORS IN AIR POLLUTION PROBLEMS
TYPES OF AIR CONTAMINANTS .

Organic Gases ...••.••.••••••
Current Sources in Los Angeles County.

Hydrocarbons - 12 ••• Hydrocarbon derivatives - 12
Significance in Air Pollution Problem. .

Inorganic Gases ••....•••.••..••••••
Current Sources in Los Angeles County •••.•••

Oxides of nitrogen - 14 ••• Oxides of sulfur - 15
Significance in Air Pollution Problem ••••••••

Oxides of nitrogen - 15 ••. Oxides of sulfur - 15
Miscellaneous inorganic gases - 16

Aerosols. • • • . • . . • . • • • • • • . . . . • . • . • •.•.
Current Sources in Los Angeles County. • . • • • • • .••.

Carbon or soot particles - 16 •• Metallic oxides and salts - 17 Oily or tarry drop-
lets - 17 ••• Acid droplets - 17 •.• Silicates and other inorganic dusts - 17. .. iecallic
fumes - 18

Significance in Air Pollution Problem ••••••••
AIR POLLUTION CONTROLS ALREADY IN EFFECT.
CONTROL MEASURES STILL NEEDED ••.

Motor Vehicle Emissions ••••••••••
Additional Controls Over Stationary Sources

Organic Gases •••
Oxides of Nitrogen.
Other Contaminants



FLUID FLOW FUNDAMENTALS .•
Bernoulli's Equation •..•••••
Pitot Tube for Flow Measurement.

Correction Factors.
HOOD DESIGN. . . . .

Continuity Equation .
Air Flow Into a Duct.
Null Point • • • • •
Design of Hoods for Cold Processes

Spray Booths ••.
Abrasive Blasting
Open-Surface Tanks

Design of Hoods for Hot Processes
Canopy Hoods •.......•••

Circular high-canopy hoods - 34 .•
Circular low-canopy hoods - 39
Enclosures - 41

Specific Problems . . . . . • • . . . . . • . •
Steaming tanks - 42 ..• Preventing leakage - 42

Hood Construction. . • . . . • .
High- Temperature Materials •
Corrosion-Resistant Materials
Design Proportions .....
Transition to Exhaust Duct .•

DUCT DESIGN ••••.•••..
General Layout Considerations
Types of Losses

Inertia Losses
Orifice Losses
Straight-Duct Friction Losses.
Elbow and Branch Entry Losses.

Exhaust system calculator - 45
Contraction and Expansion Losses.
Collection Equipment .•

Design Procedures .•..
Methods of Calculation.
Methods of Design .•.
Calculation Procedures
Fan Static Pressure ••
Balanced-Duct Calculations
Blast Gate Method ...•.

Checking an Exhaust System.
Illustrative Problem •...
Fan Curve Calculator . • •

Corrections for Temperature and Elevation
Duct Construction

FAN DESIGN ••..
Centrifugal Fans.
Axial-Flow Fans.
Fan Characteristics
Influence of Blade Shape.

Geometrically Similar Fans
Multirating Tables •.•••

Fan Laws •••••..••••
Selecting a Fan From Multirating Tables

Construction Properties. • • • • • •
Heat Resistance .•••••••••
Explosive-Proof Fans and Motors.
Fan Drives ••••••

Rectangular high- canopy hoods - 38
Rectangular low-canopy hoods - 40 .



VAPOR COMPRESSORS. • . . • • . . .
Types of Compressors ..•••••..

Positive-Displacement Compressors
Dynamic Compressors •..
Reciprocating Compressors •••

Use in Air Pollution Control. ...
CHECKING OF EXHAUST SYSTEM.

Theory of Field Testing
Quantity Meters
Velocity Meters •..

Pitot Tubes •••..••
Pitot Tube Traversing Procedure
Altitude and Temperature Corrections for Pitot Tubes.

Swinging-Vane Velocity Meter .•
Calibrating the Velocity Meter •..
Uses of the Velocity Meter ..•..

COOLING OF GASEOUS EFFLUENTS
Methods of Cooling Gases.

Dilution With Ambient Air ....
Quenching With Water •..•..
Natural Convection and Radiation
Forced-Draft Cooling •.....

Factors Determining Selection of Cooling Device.

CHAPTER 4.
INERTIAL SEPARATORS.

Single - Cyclone Separators.
Theory of Operation •
Separation Efficiency ...
Pressure Drop ..•...

Other Types of Cyclone Separators
High-Efficiency Cyclone Separators.
Multiple-Cyclone Separators .••.•
Mechanical, Centrifugal Separators.

Predicting Efficiency of Cyclones.
Method of Solving a Problem.

WET COLLECTION DEVICES .•••
Theory of Collection. • • • . • . •
Mechanisms ,'for Wetting the Particle
Types of Wet Collection Devices

Spray Chambers •••••
Cyclone-Type Scrubbers.
Orifice-Type Scrubbers.
Mechanical Scrubbers ••
Mechanical, Centrifugal Collector With Water Sprays
High-Pressure Sprays
Venturi Scrubbers
Packed Towers •••.
Wet Filters ••....

The Role of Wet Collection Devices.
BAGHOUSES. • . • •

Filtration Process ••
Mechanisms . . . •

Directinterception - 108.
Baghouse Resistance.

Clean cloth resistanc e - 110 .
Effect of resistance on design - 115

Filtering Velocity
Filtering Media. . . • • • • • •
Fibers •.•.•••••••••

Cotton - 118 ••. Wool - 118 ••• Nylon - 118.
118 ••• Teflon - 119 ••• Glass - 119

91
91
92
93
93
94
94
94
94
95
97
99

100
100
101
101
101
101
102
102
103
104
104
105
105
106
106
106

116
118
118



Yarn . • . • • • • .••.••••••••••••••••••••••••••...••
Filament yarns - 119 • Staple yarns - 119

Weave. • • • • • • •••••••••••••....
Plain weave - 120 ••. Twill weave - 120 ..• Satin weave - 120

Finish. . • • . • • • . . • . • • • • • • • • . • . .
Size and Shape of Filters •.•••...••...••••...

Diameters of tubular filtering elements - 121 .•. Length of tubular bags - 121
Length-to-diameter ratio - 121 ••• Multiple-tube bags - 122 . Envelope type - 122

Installation of Filters
Arrangement •.
Bag Spacing. • . • •
Bag Attachment. . •

Bottom attachments - 123 ••. Top support - 123
Cleaning of Filter s. . . • . . . • . . • • • • • • • • •

Methods .•••••.•......•....•••••
Manual cleaning - 124 ••. Mechanical shakers - 125 Pneumatic shakers - 125 •..
Bag collapse - 127 Sonic cleaning - 127 .•. Reverse airflow - 128 •.•
Reverse-air jets - 128

Cleaning Cycles ••....••.....•...••••••••••.•.•...........
Manually initiated cycles - 130 .•. Semiautomatic cycles - 131 •..
Fully automatic cycles - 131 • Continuous cleaning - 131

Disposal of Collected Dust •••.•
Baghouse Construction ••••••.

Pushthrough versus Pullthrough.
Structural Design •..•...••
Hoppers ••••••...•••..

Size - 132 ... Slope of hopper sides - 133. Gage of metal- 133.
Use of vibrators and rappers - 133 ..• Discharge - 134

Maintenance •..•
Service ••.•..
Bag Replacement.
Precoating •••.

SINGLE-STAGE ELECTRICAL PRECIP~'TATORS
History of Electrostatic Precipitation •.

Origins of Electrostatic Principles .
Early Experiments With Electrostatics on Air Contaminants.
Development of the First Successful Precipitator .••.
Improvements in Design, and Acceptance by Industry .

Advantages and Disadvantages of Electrical Precipitation
Mechanisms Involved in Electrical Precipitation.
Diverse Applications of Electrical Precipitation .•...

Construction Details of Electrical Precipitators •.••
Discharge electrodes - 141 •.. Collecting electrodes - 141 ..•
Tubular collecting electrodes - 141 ..• Removal of dust from collecting electrodes - 143 .
Precipitator shells and hoppers - 144

High Voltage for Successful Operation •.•.•••...
Tube-type rectifiers - 145 Solid-state rectifiers - 145

Effects of Wave Form ••
Controlled Sparking Rate.
Ope rating Voltage • . • •
Uniform Gas Distribution
Cost of Electrical Precipitator Installations
Theoretical Analysis of Precipitator Performance

Particle charging - 147 ..• Particle migration - 148
Theoretical Efficiency . . • • • . • . . . • • . . •• •.•..
Deficiencies in Theoretical Approach to Precipitator Efficiency.
Effects of Resistivity ••••••.••...••.•.••..
Methods of Reducing Reentrainment .
Practical Equations for Precipitator Design and Efficiency
Effects of Nonuniform Gas Velocity .
Important Factors in the Design of a Precipitator

Summary and Conclusions ............•.

120
121

122
122
123
123

124
124

131
132
132
132
132

134
134
134
135
135
135
135
137
137
138
138
139
141
141

145
146
146
l-±6
146
147

149
150
150
152
153
154
156
156



xiii

156
158
158
159
159
160
160
160
161
161
162
163
163
163
163
163
165
165
166
166
166
167
168

171
171
171
172
172
172
172
173
174
174
175
175
176
179
180
181
181
182
183
183
185
187
187
187
187
187
189
189
191
191
191
192
192
192
192
193
193

•..

TWO-STAGE ELECTRICAL PRECIPITATORS.
Theoretical Aspects ••...

Theory of Dust Separation.
Particle Charging
Drift Velocity.
Efficiency. . . • •

Design Factors •••
Electrical Requirements.
Air Capacity •••
Air Distribution .••.•
Auxiliary Controls ..••

Construction and Operation
Assembly ••
Maintenance
Safety .•..

Application. •
Two-Stage Precipitators of Special Design
Equipment Selection ..•......•.•

OTHER PARTICULATE-COLLECTING DEVICES
Settling Chambers ...•
Impingement Separators.
Panel Filters.
Precleaners ....

AFTERBURNERS ..
Direct-Flame Afterburners
Design Principles • • . . .
Afterburner Chamber ...
Gas Burners for Afterburners.

Mixing-Plate Burners •...
Multi-Port Burners ..•..
Nozzle Mixing and Premixing Burners

Sources of Combustion Air for Gas Burners
Oil Firing of Afterburners .
Afterburner Controls . . . . . . . . . . ..
Direct-Flame Afterburner Efficiency ..•.
Direct-Flame Afterburner Design Problem
Catalytic Afterburners.
Operation ••.................
Efficiency . . . . • . • . . . . . . . • . . .
Recovery of Heat From Afterburner Exhaust Gases
Preheating of Afterburner Inlet Gases

BOILERS USED AS AFTERB URNERS •.
Conditions for Use ...•.•.•....
Manner of Venting Contaminated Gases.
Adaptable Types of Equipment.

Boilers and Fired Heaters.
Burners .....

Safety. . . • . . .
Design Procedure
Test Data .....

ADSORPTION EQUIPMENT.
Types of Adsorbents •.•.
Use of Activated Carbon in Air Pollution Control.

Saturation.
Retentivity ••.••....
Breakpoint ....•.•..
Adsorption of Mixed Vapors
Heat of Ads orption. .
Carbon Regeneration.

Equipment Design ...



Fixed-Bed Adsorber ..•.........•......•..••.•...•.•
Conical fixed-bed adsorber - 196

Continuous Adsorber.
Pressure Drop •••

Operational Problems
Particulate Matter.
Corrosion ..••.•
Polar and Nonpolar Compounds

VAPOR CONDENSERS ....•..
Types of Condensers ....•••
. Surface and Contact Condensers.
Typical Installations ••...•

Condensers in Control Systems
Subcooling Condensate ...

Contact Condensers ..••.
Sizing Contact Condensers.

Surface Condensers ..••.
Characteristics of Condensation.
Design of Surface Condensers

Applications •.....•...
GAS ABSORPTION EQUIPMENT

General Types of Absorbers.
Packed Tower Design

Packing Materials .
Liquid Distribution.
Tower Capacity •..
Tower Diameter ..
Number of Transfer Units (NTU) .-
Height of a Transfer Unit
Pressure Drop Through Packing.
Illustrative Problem.

Plate or Tray Towers ..•...
Types of Plates ..•....••

Bubble Cap Plate Tower Design.
Liquid Flow ••.......
Plate Design and Efficiency
Flooding . . . . . . • . .
Liquid Gradient on Plate.
Plate Spacing. • • . . • .
Towe l' Diameter • • . • •
Number of Theoretical Plates
Illustrative Problem .••..

Comparison of Packed and Plate Towers
Vessels for Dispersion of Gas in Liquid
Spray Towers and Spray Chambers
Venturi Absorbers.

NOTA TIONS. • . . . • . . • •

197
197
198
198
198
198
198
199
199
201
201
202
203
203
203
203
203
207
207
208
208
209
209
210
211
213
214
216
216
220
220
221
221
221
222
223
224
224
225
225
227
228
228
228
229

FURNACE TYPES. . . .
Reverberatory Furnace
Cupola Furnace ••••

Combustion Air ....
Methods of Charging.
Preheating Combustion Air

Electric Furnace .•••
Direct-Arc Furnace •
Indirect-Arc Furnace
Induction Furnace .
Resistance Furnace

Crucible Furnace
Tilting Furnace •••

233
233
234
234
235
235
236
236
236
237
237
237
238



Pit Crucible ....
Stationary Crucible.

Pot Furnace • • . . .
STEEL-MANUFACTURING PROCESSES

Open-Hearth Furnaces ..••••.•.
The Air Pollution Problem ....•.
Hooding and Ventilation Requirements.
Air Pollution Control Equipment.

Electric-Arc Furnaces .•.••••••
The Air Pollution Problem. . . . . . •
Hooding and Ventilation Requirements.
Air Pollution Control Equipment ••.•

Baghouse dust collectors - 252 .. Electrical precipitators - 252
Electric-Induction Furnace •.•••..

The Air Pollution Problem •••....
Hooding and Ventilation Requirements.
Air Pollution Control Equipment.

IRON CASTING .
Cupola Furnaces ..•....•..

The Air Pollution Problem ..•.
Hooding and Ventilation Requirements.
Air Pollution Control Equipment ...•

Afterburners - 259. Baghouse dust collectors - 260 •
Illustrative Problem .•..

Electric-Arc Furnaces ••••••..•
The Air Pollution Problem •....••
Hooding and Ventilation Requirements.
Air Pollution Control Equipment. •..

Baghouse dust collectors - 267 ... Electrical precipitators - 267
Induction Furnaces .•.••.••••...•••••..•.
Reverberatory Furnaces •.......•.•••••••..

SECONDARY BRASS- AND BRONZE-MELTING PROCESSES
Furnace Types •....•..••..•••••..••...

The Air Pollution Problem •..•........•....
Characteristics of emissions - 269 .. Factors causing large concentrations of zinc fumes - 270
Crucible furnace--pit and tilt type - 272 •. Electric furnace--low-frequency induction type - 272
Cupola furnace - 273

Hooding and Ventilation Requirements. • • • • . . . • • • . . . . . . . . . . . . . . . . . . .. 273
Reverberatory furnace- -open-hearth type - 273 .. Reverberatory furnace- -cylindrical type - 275
Reverberatory furnace--tiltingtype - 275 .. Reverberatoryfurnace--rotary tilting type - 275 .
Crucible-type furnaces - 278 •. Low-frequency induction furnace - 278 •• Cupola furnace - 279

Air Pollution Control Equipment. • • • • • . • . . . . . . . • •..•..
Baghouses - 279 •.• Electrical precipitators - 280 • Scrubbers - 282

SECONDARY ALUMINUM-MELTING PROCESSES.
Types of Process •••••

Crucible Furnaces ••..
Reverberatory Furnaces.
Fuel-Fired Furnaces •••
Electrically Heated Furnaces
Charging Practices.
Pouring Practices •
Fluxing ••••••.

Cover fluxes - 286 • Solvent fluxes
Magnesium-reducing fluxes - 286 ••

The Air Pollution Problem •••••••
Particle Size of Fumes From Fluxing.

Hooding and Ventilation Requirements •
Air Pollution Control Equipment • • • •

SECONDARY ZINC-MELTING PROCESSES
Zinc Melting. • • • • • • • •

The Air Pollution Problem.

238
238
238
239
240
241
242
244
245
246
246
252

254
254
255
255
256
256
256
258
258

262
266
267
267
267

267
267
269
269
269

283
283
283
284
284
284
284
285
285

- 286 Degassing fluxes - 286 .••
Magnesium reduction with chlorine - 287

287
288
288
289
293
293
293
293



Reduction Retort Furnaces • •
Reduction in Belgian Retorts.
The Air Pollution Problem. •
Hooding and Ventilation Requirements.

Distillation Retort Furnaces .•••••••
The Air Pollution Problem. • • . • • •
Hooding and Ventilation Requirements.

Muffle Furnaces ••••••••.•.••
The Air Pollution Problem. • • • • • •
Hooding and Ventilation Requirements.

Air Pollution Control Equipment
LEAD REFINING • • • • • • •

Reverberatory Furnaces •••••
The Air Pollution Problem •••
Hooding and Ventilation Requirements.
Air Pollution Control Equipment.

Lead Blast Furnaces •••••••••••
The Air Pollution Problem ••.•••.
Hooding and Ventilation Requirements.
Air Pollution Control Equipment.

Pot-Type Furnaces .••••••••.•
The Air Pollution Problem. • • • • • •
Hooding and Ventilation Requirements.
Air Pollution Control Equipment ••

Barton Proces s . • • . • • . . • •
METAL SEPARA TION PROCESSES.

Aluminum Sweating • • • • • • • •
Zinc, Lead, Tin, Solder, and Low-Melting Alloy Sweating

The Air Pollution Problem .••••.••••••.•••.
Contaminants from aluminum-separating processes - 306
Contaminants from low-temperature sweating - 306

Hooding and Ventilation Requirements. • • • • • • • • • • • • •••••••
Air Pollution Control Equipment. • • • • • • • • • • • • • • • • •••••••

Aluminum-separating processes - 308 •.. Low-temperature sweating - 308
COB.E OVENS •••.

Types of Ovens .••
Heating Core Ovens
Core Binders •••.

The Air Pollution Problem.
Hooding and Ventilation Requirements.
Air Pollution Control Equipment ••••

FOUNDRY SAND-HANDLING EQUIPMENT.
Types of Equipment ••••••••••.

The Air Pollution Problem. . • . • . . •
Hooding and Ventilation Requirements ••

Shakeout grates - 317 ••• Other sand-handling equipment - 317
Air Pollution Control Equipment.

HEA T TREATING SYSTEMS •
Heat Treating Equipment •••.•

The Air Pollution Problem. • • •
Hooding and Ventilation Requirements.
Air Pollution Control Equipment .•••

294
294
295
295
295
296
296
297
297
298
299
299
300
300
301
301
302
302
302
302
303
304
304
304
304
304
305
305
306

306
308

308
309
311
312
314
314
315
315
315
316
316

317
320
320
320
321
321

CHAPTER 7. MECHANICAL EQUIPMENT

HOT-MIX ASPHALT PAVING BATCH PLANTS 325
Introduction • • • • • 325

Raw Materials Used 325
Basic Equipment. • 325

Plant Operation • . . 325
The Air Pollution Problem 326
Hooding and Ventilation Requirements 328
Air Pollution Control Equipment • • • • 328



Variables Affecting Scrubber Emissions ••••••
Collection Efficiencies Attained. • • • • • . . • • •
Future Trends in Air Pollution Control Equipment.

CONCRETE-BATCHING PLANTS.
Wet-Concrete-Batching Plants .•

The Air Pollution Problem. • • •
Air Pollution Control Equipment.

Cement-receiving and storage system - 335 ••• Cement weigh hopper - 336 •••
Gathering hoppers - 336

Dry-Concrete-Batching Plants •
The Air Pollution Problem. • •
Hooding and Ventilation Requirements.
Air Pollution Control Equipment .•••

Dust created by truck movement - 337
Central Mix Plants ••.•.••..••.

The Air Pollution Problem. . • • . • •
Hooding and Ventilation Requirements.
Air Pollution Control Equipment.

CEMENT-HANDLING EQUIPMENT •..
The Air Pollution Problem • • . • . •
Hooding and Ventilation Requirements

Receiving Hoppers .•.••..
Storage and Receiving Bins .•
Elevators and Screw Conveyors
Hopper Truck and Car Loading

Air Pollution Control Equipment
ROCK AND GRAVEL AGGREGA TE PLANTS.

The Air Pollution Problem . • • . . .
Hooding and Ventilation Requirements
Air Pollution Control Equipment

MINERAL WOOL FURNACES •...••
Introduction • • • • • . . • . • • . . .

Types and Uses of Mineral Wool Products
Mineral Wool Production ...••..

The Air Pollution Problem . • • • • •
Hooding and Ventilation Requirements
Air Pollution Control Equipment ...

Baghouse Collection and Cupola Air Contaminants
Afterburner Control of Curing Oven Air Contaminants
Reducing Blowchamber Emis sions.
Controlling Asphalt Fumes ••..

PERLITE-EXPANDING FURNACES
Introduction .

Uses ..••..•••.•
Mining Sites • . . . • • .
Perlite Expansion Plants.
Expansion Furnaces •..
Gas and Product Cooling.
Product Collectors and Classifiers

The Air Pollution Problem .....
Hooding and Ventilation Requirements
Air Pollution Control Equipment

FEED AND GRAIN MILLS. • . • . .
Introduction . . . • • • • • • • • .

Receiving, Handling, and Storing Operations
Feed-Manufacturing Processes •••••.•

The Air Pollution Problem • • • • • • . • • •
Receiving, Handling, and Storing Operations
Feed-Manufacturing Processes .•••...

Hooding and Ventilation Requirements .••.
Receiving, Handling, and Storing Operations
Feed-Manufacturing Processes ....•••

330
332
333
334
334
334
335

337
337

337
338
339
339
339
339
339
339
339
340
340
340
340
341
341
341
342
342
342
342
343
344
347
347
347
349
349
350
350
350
350
350
350
350
350
351
351
351
352
352
353
354
355
356
357
357
357
358



xix

397
397
398
401
401
401
402
402
402
402
403
403
403
404
404
406
406
409
410
410
411
411
412
412
413
413
413-- 413
413
414
414
414
414
415
418
419
419
421
421
422
422
423
429
431
432

437
437
437
439
440
440
440
441
441
443
444
444
445
446
4.47

...

Abrasive Materials ..••..••••
Method of Propelling the Abrasive ••
Equipment Used to Confine the Blast

The Air Pollution Problem . . • • • .
Hooding and Ventilation Requir ements
Air Pollution Control Equipment .

ZINC-GALVANIZING EQUIPMENT.
Introduction •.

Cleaning • • • .
Cover Fluxes .•
Foaming Agents
Dusting Fluxes.

The Air Pollution Problem
Physical and Chemical Composition of the Contaminants.

Hooding and Ventilation Requirements
Air Pollution Control Equipment

Baghouses •.••..••.
Electrical Precipitators ..

TIRE BUFFING EQUIPMENT.
Introduction •......•.
The Air Pollution Problem .
Hooding and Ventilation Requirements
Air Pollution Control Equipment

Cyclones •••••••...
Cyclones With Afterburners ••
Cyclones With Dry Filters .•.
Cyclones With Bagnouses and Dry Filters.

Other Tread Removal Methods
Cutting Type Detreader
Water Spray at Rasp .....

Cost of Pollution Control •.•
WOOD TREATING EQUIPMENT

Introduction •...•...
Methods of Treating Wood ..•
The Air Pollution Problem • .
Hooding and Ventilation Requirements
Air Pollution Control Equipment •.•

CERAMIC SPRAYING AND METAL DEPOSITION EQUIPMENT.
Introduction . . . • • • . • •
Ceramic Spraying .•.••.•.•

The Air Pollution Problem. • • •
Air Pollution Control Equipment.

Metal Deposition ....••.•••
The Air Pollution Problem. • • •
Air Pollution Control Equipment.

CHAPTER 8. INCINERATION

DESIGN PRINCIPLES FOR MULTIPLE-CHAMBER INCINERATORS
Retort Type • • • • • . • •
In-Line Type ••••••.•••
Description of the Process ••
Design Types and Limitations.

Comparison of Types .•
Principles of Combustion
Design Factors ••••••

Design Precepts ••••
GENERAL-REFUSE INCINERA TORS.

The Air Pollution Problem •••
Air Pollution Control Equipment
Design Procedure •••

General Construction.
Refractories •••••



Grates and Hearths.
Air Inlets. • • • • •
Stack • • • • • • • •
Induced-Draft System
Operation •..••.•
Illustrative Problem.

MOBILE MULTIPLE-CHAMBER INCINERATORS
Design Procedure •..•••

Stack Requirements ••.•
Induced-Draft Fan System.

Standards of Construction.
Refractories
Grates ..
Air Inlets .•
Structure. •
Auxiliary Burners

Stack Emissions ••
Illustrative Problem. • • "

MULTIPLE-CHAMBER INCINERATORS FOR BURNING WOOD WASTE
Introduction • . • • . • • .

Description of the Refuse •..
The Air Pollution Problem •••
Air Pollution Control Equipment
Design Procedure ••••••••

Incinerator Arrangements •.•
Design Procedure for Mechanical Feed Systems

Surge Bin •••.••.••
Screw or Drag Conveying
Pneumatic Conveying. . •

Standards for Construction
Refractories •
Grates ••••
Exterior Walls
Air Ports. • •

Operation of Incinerators
Illustrative Problem ••

FLUE-FED APARTMENT INCINERATORS.
Introduction • • • • • • • •

Description of Refuse .•
The Air Pollution Problem

Stack Emis sions . . • . •
Air Pollution Control Equipment
Installation of Afterburner on a Roof

Design Procedure •• . ••..•
Draft control - 473 ••• Chute door locks - 474 ••• Design parameters - 474 •..
Limitations - 474 ••• Typical installations - 475

Standards for Construction ••••••••••
Mounting and supports - 476 ••. Metals - 476 ••
Firebrick - 476 ••• Insulating firebrick - 476 ••
Draft control damper - 477 ••. Chute door locks - 477

Stack Emissions ••.
Operation ••..•••

Basement Afterburner.
Design Procedure ••

Design parameters - 478 • Typical installation - 478
Standards for Construction. • ••••••••••

Hot-zone refractory - 479 • Draft control damper - 479
Stack Emissions • . • . • •• • ••••••••••
Operation. • • • • • • • • • • . • . . • • • • • • •

Multiple-Chamber Incinerator, Basement Installation.
Design Procedure • • • •.••••••

Draft control - 480 ••. Typical installation - 480

447
447
449
450
450
450
452
452
452
452
454
454
454
454
454
454
454
455
460
460
460
460
460
460
463
465
465
466
467
467
468
468
468
468
469
469
471
471
472
472
472
472
473
473

Castable refractories - 476 •. ,
Burners - 476 •. _

477
477
478
478

479
479
479
479



Standards for Construction.
Stack Emissions •••
Operation ••••••••••
Illustrative Problem •••.

PATHOLOGICAL-WASTE INCINERATQRS ••
The Air Pollution Problem • • •
Air Pollution Control Equipment ••••••

Design Procedure ••••••• _••••••
Ignition chamber - 487 ••. Second!l,ry combustion zone - 488
Piping requirements - 489 ••• Crematory design - 489 •
Incinerator design configuration - 489

Standards for Construction.
Stack Emis sions • • .
Operation ••••••••••
Illustrative Prohlem ••••

DEBONDING OF BRAKE SHOES AND RECLAMATION OF ELECTRICAL EQUIPMENT
WINDINGS. • • • • • • • • • • • • • • • • • • •

Debonding of Brake Shoes •••••••••••
Reclamation of Electrical Equipment Winding
The Afr Pollution :Problem . • •
Air Pollution Control Equipment •

Primary Ignition Chamber ••••
Secondary Combustion Chamber.
Stack • . . • • • • • • • • • • • • •
Emis sions • . • • • . • • • • • •
Typical Reclamation Equipment.
Standards for Construction ••••
Illustrative Problem. • • • • • • •

DRUM RECLAMATION FURNACES.
Introduction • • • • • • • • . • • •

Description of the Furnace Charge
Description of the Process •••

The Air Pollution Problem • • • • •
Air Pollution Control Equipment • •

Primary Ignition Chamber, Batch Type.
Primary Ignition Chamber, Continuous Type.
Afterburner (Secondary Combustion Chamber)
Draft • • • • • • • • • • • •
Standards for Construction.
Operation •••••••
Illustrative Problem •••

WIRE RECLAMATION ••••
Description of the Process
Description of the Charge.
The Air Pollution Problem
Air Pollution Control Equipment

Primary Ignition Chamber.
Secondary Combustion.
Emissions •••.•••••
Draft • • • • • • • • • • •
Equipment Arrangement. •
General Construction.
Refractories • • • • •
Charge Door • • • • •
Combustion Air Ports •
Gas Burners •••••
Operation. • • • • • •
Illustrative Problem.

481
481
481
481
484
485
485
486

492
493
493
493

496
496
497
498
498
499
499
499
499
499
501
501
506
506
507
507
507
507
507
508
511
511
511
512
512
520
520
521
521
521
522
525
525
526
526
526
527
527
527
527
527. . 528

535
535

GASEOUS AND LIQUID FUELS
Introduction • • • • • • • • •



Gaseous Fuels
Oil Fuels • • • •

The Air Pollution Problem
Black Smoke
White Smoke
Particulate Emis sions •
Sulfur in Fuels • •
Sulfur Oxides. . •
Oxides of Nitrogen

Air Pollution Control Methods.
Prohibitions Against Sulfur Emissions
Removal of Sulfur and Ash From Fuels
Illustrative Problem.

GAS AND OIL BURNERS
Introduction • • • • •

Draft Requirements
Gas Burners ••••
Partially Aerated Burners.
Multiple-Port Gas Burners
Forced-Draft Gas Burners.
Gas Flow Rates •••••••
Oil Burners •••••.•••
Viscosity and Oil Preheaters

The Air Pollution Problem
Smoke and Unburned Contaminants
Ash and Sulfur Oxides . . • • •
Oxides of Nitrogen •••••••

Air Pollution Control Equipment
BOILERS, HEATERS, AND STEAM GENERATORS

Introduction • • • • • • • • • . • • • •
Industrial Boilers and Water Heaters
Power Plant Steam Generators
Refinery Heaters .•
Hot Oil Heaters and Boilers
Fireboxes. . • ••••
Soot Blowing • • • • • •

The Air Pollution Problem
Solid Particulate Emission During Normal Oil Firing
Soot-Blowing Particulates
Sulfur Dioxide • • • • •
Sulfur Trioxide. • • • • • •
Excessive Visible Emissions
Oxides of Nitrogen •••••••
Estimating NOx Emissions ••

Air Pollution Control Methods.
Combustible Particulates
Soot Collectors. • • • • • • • ••••••
Collection of Sulfur Oxides. • • •

Wet absorption - 569 ••• Dry absorption - 569. : • Wet adsorption - 570 •••
Catalytic oxidation - 570 ••• Other processes for ..removing SOZ from stack gases - 570

Controlling Oxides of Nitrogen. • • • • • • • • • • • •
Reduction of NOx by modification of boiler operation - 571.
treatment of flue gas - 576

GENERAL INTRODUCTION ••
Crude Oil Production
Refining • • • • • • • •

Flares and Blowdown Systems.
Pressure Relief Valves
Storage Vessels
Bulk-Loading Facilities
Catalyst Regenerators.

535
536
537
537
537
538
539
539
539
540
540
540
541
542
542
542
54Z
543
544
544
545
545
549
549
549
553
553
553
553
553
553
554
556
556
556
558
560
560
561
562
56Z
563
564
567
567
568
568
568

581
581
581
581
581
581
58Z
582



Effluent-Waste Disposal.
Pumps and Compressors.
Air-Blowing Operations ••
Pipeline Valves and Flanges, Blind Changing, Process Drains
Cooling Towers •••••••••.•.•••
Vacuum Jets and Barometric Condensers.

Effective Air Pollution Control Measures.
Marketing • • • • • • • • • . • •

WASTE-GAS DISPOSAL SYSTEMS •••
Introduction . . • . . . • . . . • . •

Design of Pressure Relief System ••
Safety Valves ••••••••.
Rupture Discs •••••••••••

Sizing rupture discs - 592 ••• Sizing liquid safety valves - 593 .••
Sizing vapor and gas relief and safety valves - 594 .••
Installing relief and safety valves and rupture discs - 595
Sizing a blowdown line - 598

The Air Pollution Problem
Smoke From Flares ••
Noise From Flares .•••
Other Air Contaminants From Flares.

Air Pollution Control Equipment ••••
Types of Flares ••••••••••••

Elevated flares - 605 ••• Ground level flares - 610. Effect of steam injection - 613 •
Design of a smokeless flare - 614 ••• Pilot ignition system - 616 .•.
Instrumentation and control of steam and gas - 617 ••• Supply and control of steam - 618.
Design of water-injectiQn-type ground flares - 623 .•.
Design of venturi-type ground flares - 624 ••• Maintenance of flares - 626

STORAGE VESSELS. . • • • • • • • • • • .
Types of .Storage Ves sels • • • • • • • • •

Pressure Tanks and Fixed-Roof Tanks
Floa.ting-Roof Tanks •.•.••••••
Conservation Tanks •••••••••••
Open-Top Tanks, Reservoirs, Pits, and Ponds ••

The Air Pollution Problem • • • • • • • • • • • •
Factors Affecting Hydrocarbon Vapor Emissions.
Hydrocarbon Emissions From Floating-Roof Tanks

Withdrawal emissions - 634 ••• Application of results - 634
Hydrocarbon Emissions From Low-Pressure Tanks
Hydrocarbon Emissions From Fixed-Roof Tanks ••
Aerosol Emissions •••
Odors. • • • • • • • • •

Air Pollution Control Equipment
Seals- for Floating-Roof Tanks.
Floating Plastic Blankets
Plastic Microspheres ••
Vapor Balance Systems ••
Vapor Recovery Systems.
Miscellaneous Control Measures
Masking Agents .••••••
Costs of Storage Vessels.

LOADING FACILITIES
Introduction • • • •

Loading Racks • • • •
Marine Terminals •
Loading Arm Assemblies

The Air Pollution Prob1em
Air Pollution Control Equipment

Types of Vapor Collection Devices for Overhead Loading
Collection of Vapors From Bottom Loading ••••••••
Factors Affecting Design of Vapor Collection Apparatus
Methods of Vapor Disposal. • • • • • • • • • • • • • • • •

584
584
584
584
584
584
585
585
585
585
588
589
590

604
604
604
605
605
605

626
626
627
627
628
631
631
631
632

634
638
642
642
643
644
644
645
647
647
648
649
649
649
649
652
652
652
653
655
655
658
659
660



CATALYST REGENERATION.
Types of Catalysts •••••

Loss of Catalyst Activity ••
Regeneration Processes .••

FCC Catalyst Regenerators
TCC Catalyst Regenerators
Catalyst Regeneration in Catalytic Reformer Units.

The Air Pollution Problem • • . • • . • . . •
Air Pollution Control Equipment •..••.•

Wet- and Dry-Type, Centrifugal Dust Collectors.
Electrical Precipitators ••••••.•
Carbon Monoxide Waste-Heat Boilers.
Economic Considerations .•••

OIL-WATER EFFLUENT SYSTEMS ..•
Functions of Systems .

Handling of Crude-Oil Production Effluents.
Handling of Refinery Effluents .•.....•
Treatment of Effluents by Oil- Water Separators
Clarification of Final-Effluent Water Streams
Effluent Wastes From Marketing Operations

The Air Pollution Problem • • . . • • • • • • •
Hydrocarbons From Oil- Water Separators ••
Treatment of Refinery Liquid Wastes at Their Source

Oil-in-water emulsions - 677 ..• Sulfur-bearing waters - 677
Spent caustic wastes - 679

PUMPS. • • • • • • • . • • • • • •
Types of Pumps •••..••••

Positive-Displacement Pumps.
Centrifugal Pumps • • . . • • •

The Air Pollution Problem . . •
Air Pollution Control Equipment

Results of Study to Measure Losses From Pumps
AIRBLOWN ASPHALT •.•••••

Recovery of Asphalt From Crude Oil •
Airblowing of Asphalt •...••
The Air Pollution Problem ••.
Air Pollution Control Equipment

VALVES ...•••••••..••
Types of Valves •......••

Manual and Automatic Flow Control Valves.
Pressure Relief and Safety Valves.

The Air Pollution Problem .••
Total Emissions From Valves.

Air Pollution Control Equipment
COOLING TOWERS . • • • • . • •

Characteristics of Cooling Tower Operation
The Air Pollution Problem •.•
Air Pollution Control Equipment

MISCELLANEOUS SOURCES
Airblowing ...•••.
BIind Changing. • • • •
Equipment Turnarounds
Tank Cleaning • • • . •
Use of Vacuum Jets ••
Use of Compressor Engine Exhausts

662
662
664
664
664
665
665
666
667
667
668
670
671
672
672
672
673
673
673
674
675
675
677

679
679
680
680
681
681
684
685
686
686
687
687
689
689
689
690
690
691
691
692
693
694
695
695
695
695
696
697
697
697

CHAPTER 11. CHEMICAL PROCESSING EQUIPMENT
RESIN KETTLES • 701

Types of Resins. 701
Phenolic Resins 701
Amino Resins. • 702
Polyester and Alkyd Resins 702



Polyurethane. • • • •
Thermoplastic Resins
Polyvinyl Resins •••
Polystyrene •••••••
Petroleum and Coal Tar Resins

Resin- Manufacturing Equipment
The Air Pollution Problem • • "
Air Pollution Control Equipment

VARNISH COOKERS •.••.•••
Introduction • • . • • • • • • • •
Definitions - Products and Processes.
Major Types of Varnish Cooking Equipment
The Air Pollution Problem . • . . • •
Hooding and Ventilation Requirements
Air Pollution Control Equipment

Scrubbers .•
Condensers ••••••••..•
Afterburners ••••••••..

SULFURIC ACID MANUFACTURING.
Contact Process .••••••••
The Air Pollution Problem • • •
Air Pollution Control Equipment

Sulfur Dioxide Removal • • • •
Acid Mist Removal •••••••

Electrical precipitators - 720 Packed-bed separators - 720
Wire mesh mist eliminators - 721 •.. Ceramic filters - 722 .
Sonic agglomeration - 722 .•• Miscellaneous devices - 722

SULFUR SCAVENGER PLANTS.
Introduction •••••••••••••••..•
Sulfur in Crude Oil. • • • • • • • • • • • • • •
Removal of H2S From Refinery Waste Gases.
The Air Pollution Problem . • •
Air Pollution Control Equipment • '.

Incineration Requirements.
Stack Dilution Air . • • • • •
Incinerator Stack Height •••
Plant Operational Procedures
Tail Gas Treatment •••••

PHOSPHORIC ACID MANUF AC TURING
Phosphoric Acid Proces s •••••..
The Air Pollution Problem ••••••
Hooding and Ventilation Requirements
Air Pollution Control Equipment •••

SOAP, FATTY ACID, AND GLYCERINE MANUFACTURING EQUIPMENT.
Introduction • • • • •
Raw Materials ••••
Fatty Acid Production
Glycerine Production
Soap Manufacturing •
Soap Finishing ••••
The Air Pollution Problem
Air Pollution Control Equipment

SYNTHETIC DETERGENT SURFACTANT MANUFACTURING EQUIPMENT
Introduction . •

Raw Materials •
Proces ses •••

Oleum Sulfonation
The Air Pollution Problem.
Air Pollution Control Equipment.

Oleum Sulfonation and Sulfation •
Process •••••....••
The Air Pollution Problem ••.

703
703
703
704
704
704
705
706
708
708
708
709
711
711
712
714
715
715
716
716
718
719
719
720

722
722
722
723
726
726
727
732
732
733
734
734
734
735
736
736
737
737
738
739
740
743
744
745
746
749
749
749
750
750
751
751
752
752
752



Sulfur Trioxide Vapor Sulfonation. 753
The Air Pollution Problem. • . . 754
Air Pollution Control Equipment. 755

Sulfur Trioxide Liquid Sulfonation. 755
The Air Pollution Problem. • . • 755
Air Pollution Control Equipment. 755

Chlorosulfuric Acid Sulfation . • • 756
The Air Pollution Problem. • • . 756
Air Pollution Control Equipment. 757

Sulfoalkylation . . . . • . • . . • • 757
The Air Pollution Problem. . • • 759
Air Pollution Control Equipment. 759

SYNTHETIC DETERGENT PRODUCT MANUFACTURING EQUIPMENT 759
Introduction . . 759

Raw Materials • . 759
Processes . • • • 761

Slurry Preparation. 761
The Air Pollution Problem. 761
Air Pollution Control Equipment. 761

Spray Drying. • • • . • . • . . . . 762
The Air Pollution Problem. . . • 762
Air Pollution Control Equipment. 764

Granule Handling. . . . . . • . • . 764
The Air Pollution Problem. . • . 764
Air Pollution Control Equipment. 765

GLASS MANUFACTURE. . . . . 765
Types of Glass. . . • . . . . • • . 765
Glass-Manufacturing Process. . . 765
Handling, Mixing, and Storage Systems for Raw Materials 767

The Air Pollution Problem. • . . • . . 767
Hooding and Ventilation Requirements. • . • • 767
Air Pollution Control Equipment. . • • • • . . 768

Continuous Soda-Lime Glass-Melting Furnaces 769
The Air Pollution Problem. . • . • • • • • . . 769

Source test data - 770 ... Opacity of stack emissions - 771
Hooding and Ventilation Requirements. • • • . . . . • . . . •. . . . . . . 771
Air Pollution Control Methods. . • • . . . . • . • . . . . . .. .. • • . . 773

Control of raw materials - 775 ... Batch preparation - 775 ... Checkers - 777 .
Preheaters - 777 •.. Refractories and insulation - 778 ... Combustion of fuel - 778 .
Electric melting - 779 .. Baghouses and centrifugal scrubbers - 779

Glass -Forming Machines ....
The Air Pollution Problem. . •
Air Pollution Control Methods.

FRIT SMELTERS
Introduction • • • •

Raw Materials .•
Types of Smelters
Frit Manufacturing.
Application, Firing, and Uses of Enamels

The Air Pollution Problem • • • . . .
Hooding and Ventilation Requirements.
Air Pollution Control Equipment

FOOD PROCESSING EQUIPMENT
Coffee Processing ..

Batch Roasting ••••••.
An Integrated Coffee Plant.
The Air Pollution Problem.
Hooding and Ventilation Requirements.
Air Pollution Control Equipment.

Smokehouses ..•••••.•
The Smoking Process •.•
Atmospheric Smokehouses.

781
781
781
782
782
782
783
783
787
787
787
788
788
791
791
791
793
793
793
794
794
794

•..



Recirculating Smokehouses .••••
Smoking by Immersion .•••••••
Smoking by Electrical Precipitation.
The Air Pollution Problem. • • • • •
Hooding and Ventilation Requirements.
Air Pollution Control Equipment. • • •

Afterburners - 796 ... Electrical precipitators - 797
Electrical precipitation versus incineration - 797
Bypassing control devices during nonsmoking periods - 798

Deep Fat Frying ••.•.•.•....•
The Air Pollution Problem. • . . • • •
Hooding and Ventilation Requirements.
Air Pollution Control Equipment.

Livestock Slaughtering •....••
The Air Pollution Problem ••••
Air Pollution Control Equipment.

Edible-Lard and Tallow Rendering
Dry Rendering . . ..

Batchwise rendering - 803 Continuous low-temperature rendering - 803
Wet Rendering .
The Air Pollution Problem.
Hooding and Ventilation Requirements.
Air Pollution Control Equipment .•..

FISH CANNERIES AND FISH REDUCTION PLANTS
Wet-Fish Canning.
Tuna Canning. • • • •
Cannery Byproducts •
Fish Meal Production
Fish Solubles and Fish Oil Production
Digestion Processes ..••
The Air Pollution Problem

Odors From Meal Driers
Smoke From Driers •••
Dust From Driers and Conveyors
Odors From Reduction Cookers
Odors From Digesters .•••
Odors From Evaporators •.•
Odors From Edibles Cookers •

Hooding and Ventilation Requirements
Air Pollution Control Equipment

Controlling Fish Meal Driers ..
Incinerating Drier Gases •.•••
Chlorinating and Scrubbing Drier Gases.
Controlling Reduction Cookers and Auxiliary Equipment.
Controlling Digesters •
Controlling Evaporators ••••.
Collecting Dust ....••..•.
Controlling Edible-Fish Cookers

REDUCTION OF INEDIBLE ANIMAL MATTER
Batchwise Dry Rendering •
Continuous Dry Rendering ••
Wet Rendering . • • • • • • •
Refining Rendered Products.
Drying Blood. • • • .
Processing Feathers ••••
Rotary Air Driers .
The Air Pollution Problem

Cookers as Prominent Odor Sources
Odors From Air Driers •••••••
Odors and Dust From Rendered-Product Systems
Grease-Processing Odors
Raw-Materials Odors •••••.•••••••••

795
795
795
796
796
796

799
799
800
800
801
801
801
802
803

803
803
803
804
804
805
805
806
806
807
809
809
809
810
810
811
811
811
811
811
812
812
812
812
813
814
814
815
815
815
816
817
818
819
819
820
820
820
822
822
822
823
823



Hooding and Ventilation Requirements
Emission Rates From Cookers
Emission Rates From Driers •••

Air Pollution Control Equipment .•
Controlling High-Moisture Streams
Subcooling Condensate ••..•••
Condenser Tube Materials .••••
Interceptors in Cooker Vent Lines.
Vapor Incinerator •..•.•..•
Condensation-Incineration Systems
Carbon Adsorption of Odors .••
Odor Scrubbers •....•..•.
Odor Masking and Counteraction.

ELECTROPLATING •••••••••
The Air Pollution Problem ••••
Hooding and Ventilating Requirements
Air Pollution Control Equipment

Scrubbers ••.•.•••..•
Mist Inhibitors •.••••.•

INSECTICIDE MANUFACTURE.
Methods of Production. . • . .

Solid-Insecticide Production Methods
Liquid-Insecticide Production Methods

The Air Pollution Problem . . • • . •
Hooding and Ventilation Requirements •
Air Pollution Control Equipment .•••

HAZARDOUS RADIOACTIVE MATERIAL.
Hazards in the Handling of Radioisotopes.
The Air Pollution Problem •..••..•

Characteristics of Solid, Radioactive Waste
Characteristics of Liquid, Radioactive Waste.
Problems in Control of Airborne, Radioactive Waste.

Hooding and Ventilation Requirements
Hooding .••.•.•••••••
Ventilation •..••••••••.••

Air Pollution Control Equipment •..
Reduction of Radioactive, Particulate Matter at Source
Design of Suitable Air-Cleaning Equipment .••••.•

Reverse-jet baghouse - 841 ••• Wet collectors - 841
Electrical precipitators - 842 •.. Glass fiber filters

Disposal and Control of Solid, Radioactive Waste ••
Disposal and Control of Liquid, Radioactive Waste ••

OIL AND SOLVENT RE-REFINING ••.••
Re-refining Process for Oils •.....•
Re-refining Process for Organic Solvents
The Air Pollution Problem . • . • • • • •

Air Pollution From Oil Re-refining .••
Air Pollution From Solvent Re-refining.

Air Pollution Control Equipment
Oil Re-refining •••
Solvent Re - refining. . • •

CHEMICAL MILLING. • . •
Description of the Process
Etchant Solutions •.•••••
The Air Pollution Problem

Mists ••
Vapors ••
Gases ••
Solvents.

Hooding and VentilationsRequirements
Air Pollution Control Equipment

Corrosion Problems •.•••••••

823
824
825
825
825
826
826
826
827
827
828
829
829
829
830
831
831
831
831
832
832
833
835
836
836
837
838
838
838
838
838
839
839
839
839
840
840
841

843
843
844
844
844
845
845
846
846
846
846
846
846
848
849
849
849
849
849
849
849
850



CHAPTER 12. ORGANIC SOLVENT EMITTING EQUIPMENT

SOLVENTS AND THEIR USES.
Introduction ••••.•.•.
Rule 66. • • . . • . . . • . .

Limitations on the Use of Phdtochemically Reactive Solvents
Baking and Curing Operations ••

Air Pollution Control Measures .•
SURFACE COATING OPERATIONS\

Introduction • . . . \
Types of Equipment ••

Spray Booths ••...
Flowcoating Machines
Dip Tanks ••....•
Roller Coating Machines.

The Air Pollution Problem
Air Contaminants From Paint Spray Booths.
Air Contaminants From Other Devices

Hooding and Ventilation Requirements
Requirements for Paint Spray Booths
Requirements for Other Devices ...

Air Pollution Control Equipment ..•
Control of Paint Spray Booth Particulates.
Control of Organic Vapors From Surface Coating Operations

PAINT BAKING OVENS AND OTHER SOLVENT-EMITTING OVENS
Introduction .•.•.
Bake Oven Equipment

Batch Type Ovens
Continuous Ovens ••
Heating of Ovens
Oven Circulating and Exhaust Systems
Air Seals • • • • • . • . . . . . • . .

The Air Pollution Problem . • . . • .
Hooding and Ventilation Requirements
Air Pollution Control Equipment .••
Other Ovens Emitting Air Contaminants

Can Lithograph Oven ••
Printing System Ovens.

SOLVENT DEGREASERS
Introduction .•..••

Design and Operation.
Types of Solvent •••

The Air Pollution Problem
Hooding and Ventilation Requirements
Air Pollution Control Methods .••..

Methods of Minimizing Solvent Emissions.
Tank Covers •..•.•....
Controlling Vaporized Solvent.

DRY CLEANING EQUIPMENT
Introduction ••.•..

Wash Machines .•..
·:;ombination Machines
Extractors
Tumblers.
Filters .•
Stills . . .
Muck Reclaimers.

The Air Pollution Problem
Solvents •..•....
Lint .•..••......

Hooding and Ventilation Requirements
Air Pollution Control Methods ...••

855
855
855
857
857
857
858
858
858
858
858
860
861
861
861
863
863
863
863
864
864
865
865
865
866
866
866
866
867
867
867
868
869
870
870
871
871
871
871
871
872
872
873
873
873
874
875
875
875
876
876
876
878
878
879
879
879
881
882
882



Adsorbers
Lint Traps

883
884

APPENDIX A: RULES AND REGULATIONS OF THE AIR POLLUTION CONTROL DISTRICT,
COUNTY OF LOS ANGELES

APPENDIX B: ODOR- TESTING TECHNIQUES.
The Odor Panel . • • . • •
The Odor Evaluation Room
Sampling Techniques .•••
Evaluation of Odor Samples
Determination of Odor Concentration.

APPENDIX C: HYPOTHETICAL AVAILABLE HEATS FROM NATURAL GAS
APPENDIX D: MISCELLANEOUS DATA ....•..•..•...•.
APPENDIX E: EMISSION SURVEYS, INVENTORIES, AND FACTORS

Introduction • • . . . . . . •
Values of Surveys •..•.•
Need for Continuing Surveys.
Conducting the Survey •••.
Sources of Survey Information.
Detailed Ver sus "Short- Cut" Surveys.
Elements of a Survey . . . . . .

Developing a List of Surveyees .•.
Developing Emission Factors ....
Determining and Phrasing Appropriate Questions.
Designing Effective Questionnaires .•......
Treating and Evaluating the Data, Reporting Results, and Recommending Action.

931
931
931
932
933
934
935
937
959
959
959
959
960
960
960
961
961
962
962
962
965


