
manufacture of, 40
B20 biodiesel, 38
Babcock and Wilcox, 52
Baghouse, 147, 253
Bark, 106
Belt conveyor, 110, 253
Biodiesel, 20, 37
Bioenergy feedstocks, 22, 23
Bioethanol, 20
Biofuels, 22, 23
Biogas, 5
Biomass fuels, 1, 6, 7, 19, 26, 95, 193

combustion equipment, 45
economic analysis, 191
heating value, 38
liquid, 37, 38
processing network, 221
processing routes and economics,

191, 193
properties, 38
storage and handling, 95

Biomass gasification, 193
Biomass materials, 20
Biomass resource potential, 25
Boiler types, 45

firetube, 46
field-erected, 47
horizontal return tube (HRT)
package, 47
radiant, 253
watertube, 46

Bottom ash, 253
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ACFM, 253
Acid gas dew point, 8
Africa, 21
Ag feedstock, 253
Agricultural feedstocks, 19
Air sweep feeder, 253
Alcohol from biomass, 42
Alternate fuels, 1

agricultural feedstocks, 2
application to equipment, 7, 8
biogas, 2
biomass, 2
burning of, 7
ethanol, 2
petroleum coke, 2
plant and refinery gas, 2
reclaimed oil, 2
solid wastes, 2
used cooking oil, 2
used tires, 2
wood, 2

Amazon region, 21
Ambient air standards, 159
Ash content, 20
Ash slagging, 90
Ash waste, 163
Augers, 111, 253

B100 biodiesel, 38
burner manufacturers, 41
burners, 41
combustion of, 40
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Conveyor, 254
Cooking oil, 37
Corrosion in MSW boilers, 92
Covered storage, 107
Cubes, 254
Cyclones, 145, 254
Cyclone burner, 254
Cyclone furnace, 76

Deforestation, 21
Densification, 254
Densified wood, 194
Designs for wood fuel facilities, 120
Drag chains, 110
Dragchain conveyor, 254
Dry scrubber, 254
Dryers, 115

cascade, 117, 254
equipment, 116
feasibility for boiler steam plants,

120
flash, 117, 254
new Installations, 120
retrofitting, 119
rotary, 116, 255
single-pass, 116
triple-pass, 116
tunnel, 255

Dump trucks, 100
Dutch oven, 48

Economic analysis of biomass
combustion systems, 183

depreciation, 184
Investment tax credits, 185
sensitivity analysis, 189
tax considerations, 184

Electricity generation, 203
Electrostatic precipitators (ESPs), 151,

255
Emissions, 138, 255

air pollution standards, 138
areas affecting, 140

boiler design, 141
boiler operation, 141
characteristics, 143
factors, 143
fluidized-bed hot gas heaters, 143
fuel, 140

Btu, 253
Bubbling fluidized beds, 79
Bucket elevator, 113, 253
Bulk density, 253
Burners, 47, 76

cyclone, 52, 76
Earth Care Products, Inc (ECPI),

76
dry wood waste, 77

Coen Company, 77
Dutch oven, 48
gravity feed, 49
heaped pile, 48
particulate problems, 49
suspension, 52, 76

Calcining, 254
Capital costs, 216
Carbon monoxide (CO), 254
Carbon, activated, 254
Carbon, fixed, 254
Cascade dryers, 117
Catalytic oil, 193, 256
Chain conveyor, 254
Char, 254
Clean Air Act, 137
Coal, 6
Coal boiler system, 214
Cogeneration, 125, 128, 254

economic considerations, 128
system size, 134

Coke, 6
Combined systems, hot gas and

thermal oil, 71
Combustion, 7, 13

direct, 209
efficiency, 254
issues, 7
systems, 2, 88

Heuristic Engineering, Inc., 88
temperature, 14
time, 14
turbulence, 14

Combustor, 79
Condenser, 254
Condensing steam turbine, 254
Construction and demolition (C&D)

debris, 24
Controlled melting, 91
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suspension burning, 143
control of, 137, 144

baghouse, 147
costs, 152
cyclones, 145
electrostatic precipitators, 151
mechanical collectors, 145
wet scrubbers, 148

expected, 140
regulations, 10, 138
types of, 138

Endangered species, 163
Environment and safety, 157
Environmental impact, 157
EPA 40 CFR 279.11, 6
Equipment manufacturers and

vendors, 239
biomass gasification and pyrolysis

systems, 244
combustion and heat recovery, 242
electric power generation

equipment, 245
fuel preparation, handling, storage,

transport, and related
equipment, 239

pollution control equipment, 245
Ethanol, 37, 38, 193, 255

from grain, 42
from wood or cellulosic feedstocks,

43

Feasibility study, nonforest products
facility, 225

background, 225
conceptual design, 226
contract document preparation, 231
contractor selection, 230
economic analysis, 234
horizontal return tube boiler, 233
life cycle analysis, 236
operations, 236
size of the boiler, 226
space requirements, 230
system description, 232
wood fuel availability, 230
wood fuel handling, 229, 233
wood fuel storage and handling, 227
wood storage, 233

Fines, 255
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Flash dryers, 117
Floodplains, 163
Fluidized-bed combustion, 255
fluidized-bed combustors, 71

Energy Products of Idaho (EPI), 75
Johnston Fluid Fire, 74
York-Shipley, 74

Fluidizing blower, 79
Fly ash, 255
Fossil fuels, 2
Front-end loaders, 112, 155
Fuel costs, 1, 216
Fuel properties, 95
Fuel supply, 171

establishing a database, 172
mill residue, 172, 173
mill waste, 173
NAICS (North American Industry

Classification System), 172
planning, 173
procuring biomass, 171
State Department of Industry and

Trade (or Economic
Development), 172

State Forestry Commission, 172
USDA Forestry office, 172
whole-tree chips, 172, 173

Fuel supply safety, 166
Fuel-switching feasibility study, 175

economic analysis, 182
energy requirements, 176
existing system and site data, 180
facility layout, 181
operational requirements, 182
system and fuel requirements, 179

Furnaces, 76, 79
cyclone, 76
rotary, 255
shaft, 255

Gas boiler system, 215
Gasification, 255
Gasifier, 85, 193
Georgia, 24
Georgia Tech, 23
Government incentives, 125
Grates, 47, 255

dump, 51, 255
gravity-fed, 50
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Grates (continued)
inclined, 255
moving, 50, 52
reciprocating, 79
rotary, 51
sloping, 79
traveling, 51, 255

Green whole-tree chips, 106
Gross heating value (GHV), 17
Groundwater, 164

Hammermill, 256
Heat- and mass-balance programs, 14

free, 15
Hauck E-Solutions, 15
HSC Software, 15

Heat recovery, 2
Heat recuperation, 8
Heating value of fuel, 16
Heating values and costs for fuels, 3
Higher heating value (HHV), 16, 256
Hogged material, 256
Hot oil systems, 59

In-plant fuel handling, 108

Kyoto Protocol, 7

Lignin, 194
Liquid fuels, 37
Live-bottom van, 98, 256
Lower heating value (LHV), 17, 256

Magnetic separator, 256
Major pollution emitting facilities, 159
Material screen, 256
Maximum achievable control

technology (MACT), 162
Metering bin, 256
Methanol, 44, 193, 256
Mill residues, 105
Moisture content, 28
Multiclone, 256
Multifuel firing, 2

NAICS (North American Industry
Classification System), 172

National Ambient Air Quality
Standards, 158
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National Biodiesel Board, 40
Net heating value (NHV), 17
New Source Performance Standards

(NSPS), 158
Nitrogen oxides, 161
Noncondensing steam turbine, 256
North America, 22
NOx, 256

Oak Ridge National Laboratory, 27
Oak Ridge study, 26
Occupational Safety and Health Act

(OSHA) (Public Law 91-596),
164

Oil boiler system, 215
Opacity regulations, 256
Open storage, 102
OSHA, 164
Overfire air, 256

Particle resistivity, 257
Particle size, 32
Particle strength, 257
Particulates, 138, 161, 257
Petrodiesel, 37
pH, 257
Physical and chemical considerations,

34
Pile burners, 79, 257
Pile drying, 115
Pneumatic conveyors, 113, 257
Pneumatic stokers, 51
Power generation, 125
Predrying, 257
Preparation of wood fuel, 113
Prevention of Significant

Deterioration–Clean Air Act,
158

Production of hot gas from biomass,
69

components of, 70
Properties affecting heat transfer, 63
Proximate analysis, 32, 257
Purchasing and contracting for wood

fuels, 173
Pyrolysis, 81, 257

oil, 193, 256
systems, 81

Energy Resources Co. Inc., 83
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Tech-Air Corporation, 82

Railroad delivery, 100
Receiving methods, 98
Reciprocating grate, 79
Refractory lining, 257
Residence time, 257
Rotary dryers, 116
Runoff, 164

Safety, 164
fire prevention program, 167
OSHA, 164
personal protective equipment, 166
personnel, 164
storage and conveying systems, 166
storage and handling of wood chips

and logs, 167
Sawdust, 105
Scrubber, 257
Shave-off scrubber system, 257
Silos, 107
Size reduction, 113
Slag control, 90

empirical tests for, 91
Sloping grate furnace, 50
Slurry treatment, 92
SO2, 8
Solid waste, 163
Solid Waste Management Act, 158
Solids handling, 95
South America, 21
SOx, 257
Spec oil, 5
Spreader stokers, 52, 258
Steam costs, 216
Steam generation, 209
Steam turbines, 126
Stokers, 79

underfed, 258
Sulfur oxides, 161
Surface water, 164
Suspension burner, 258
Sustainability of wood fuels, 21

Testing for fuel properties, 18
Thermal heat transfer fluids, 61
Thermal oil, 59

reasons for ssing, 59
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versus steam, 59
Thermal oil circulation system, 65

primary circulation loop, 66
secondary loops, 68

Thermal oil heaters, 63
“convective” tube bundle, 64
combination, 65
helical coil, 63
multiple coil, 63

Thermal oil properties, 62
Tire-derived fuel, 5
Truck dumps, 99
Tube fouling, 92
Tunnel kilns, 53
Turbine, back pressure, 258
Turbine, extraction, 258
Turndown ratio, 49, 258

U.S. Forest Service, 23, 27
Ultimate analysis, 33
Underfire air, 258
United States, 23, 26
University of Georgia (UGA), 41
Used cooking oil, 39
Used oil, 5

Vegetable oil, 39
Vibrating conveyors, 113, 258

Waste wood boiler systems, 210
Wet scrubbers, 148, 258
Wood, 95

bark, 96
boards, 96
cants, 96
dry, 95
fuel properties, 97
green, 95
hogged fuel, 96
mill yard waste, 96
moisture content, 95
pellets, 96
purchase, 96
quantity requirements, 97, 98
receiving methods, 98

dump trucks, 100
live-bottom van, 98
railroad, 100
truck dumps, 99
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Wood (continued)
sander dust, 96
sawdust, 96
shavings, 96
size of, 95
storage, 100

covered, 107
for green whole-tree chips and/or

bark, 106
for sawdust and mill residues,

105
open, 102
silos, 107

whole tree chips, 96
yard requirements, 97

Wood chip boiler system, 212
Wood chipper, 258
Wood fuel properties, 28
Wood fueled fluidized-bed combustor

system to produce hot gas, 213
Wood gasifiers, 85

Biomass Gas & Electric (BG&E), 87
Energy Products of Idaho (EPI), 87

Wood pellet boiler system, 213
Wood pellets, 52, 96, 195, 258

global pellet imports, 203
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industry, 201
market in Europe, 202
Pellet Fuels Institute, 202
prices, 206
production process, 197
raw material source, 205
sawmill waste, 205
Southeastern U.S. plants, 205
Sweden, 207
Unit energy cost, 208
United States, 204
Wood Pellet Association of Canada,

204
Wood waste gasifier with gas/oil

boiler, 215
Wood-fired package boilers, 54

manufacturers, 54
Biomass Combustion Systems,

Inc., 57
Deltak Corporation, 58
Hurst Boiler and Welding

Company, 56
Industrial Boiler

Company/Cleaver Brooks, 55
Teaford Company, Inc., 57
Wellons, Inc., 58
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