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D2 law, 242

activation energy, 96
adiabatic flame temperature, 63, 312

constant volume, 64
air–fuel ratio, 56
anthracite, 246, 247
ash, 247
auto-ignition, 188

bimolecular reaction, 92
binary diffusion coefficient, 115, 335
bituminous coal, 246
blowoff, 142
blowout, 144
boundary layer flow model, 121
boussinesq approximation, 114
bunsen burner, 164, 178, 194
buoyancy force, 263, 266
burning rate, 237, 240, 244, 249, 250, 251, 252

catalysis, 227
cetane number, 189
char, 246, 249
chemical equilibrium, 70
chemical kinetics, 90
chemical reaction, 291
Clausius-clapeyron equation, 43, 235
conserved property, 124, 183, 239
conserved scalar, 132, 140, 203, 204
constant-mass thermochemical reactor, 155
control volume, 112, 113, 118, 131, 135, 170, 171

analysis, 112
cyclic process, 27

Dalton’s law, 49
Damkohler number, 177
deflagration wave, 166
dissociation reaction, 92
droplet, 225

combustion, 239
evaporation, 226, 228

eddy breakup model, 178, 213, 292
eddy viscosity models, 128
efficiency, 2, 10, 146

combustion, 9, 262, 263, 274, 275, 278,
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thermal, 3, 262, 263, 276
element conservation, 116
elementary reaction, 92, 93
emission factor, 274
emissivity, 271, 283
energy, 51
energy factor, 96
enthalpy of formation, 62, 295
entropy, 51, 52
entropy of formation, 63
equilibrium constant, 74
equivalence ratio, 57, 60, 85, 108, 132, 137, 143,

192, 194, 217
extensive properties, 16, 17
externally aided ignition, 182

Fick’s law, 115
first law of thermodynamics, 27

closed system, 28
open system, 32

flame propagation, 182
plane, 183, 184
spherical, 182, 183

flame quenching, 194
distance, 194, 195, 196

flame Stabilisation, 164, 178
flammability limits, 192, 193
flashback, 166
fluidized bed combustion, 223
Froude number, 207, 209, 216, 217
fuel injector, 223, 225
fuel properties, 319
fuel–air ratio, 56
furnace, 134, 176, 206, 223, 225, 248, 264

gas turbine, 4, 111, 121, 134, 144
Gibbs function, 72, 73, 74, 99
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Gibbs function of formation, 73
Gibbs-Dalton law, 51
global reaction, 91
graphite, 246
greenhouse gases, 8

heat of combustion, 60, 61, 139, 217, 250, 267,
291

heat of reaction, 61, 62
constant pressure, 62
constant volume, 64

heterogeneous reaction, 227, 249
homogeneous reaction, 227

ideal gas, 22, 23, 32, 44, 45, 47, 68
law, 22, 68

ignition delay, 188, 189, 190, 191, 192
intensive properties, 17, 27, 30
internal energy, 51
irreversible process, 25
isolated system, 38

jet
burning, 198
entrainment, 203
half-width, 202
laminar, 199, 203, 210, 211
momentum, 198, 202, 203, 207
Reynolds number, 202, 212
round, 199, 215
subsonic, 216
turbulent, 199, 210, 211

kinetic energy, 29, 40, 119, 129
turbulent, 114, 129, 130, 133

laminar flame speed, 165
laminar premixed flame, 165
latent heat, 227

melting, 19
of wood, 265
vaporization, 20

law of corresponding states, 21
Lewis number, 167, 236, 239
liftoff, 212, 217

height, 217
lignite, 246
loading parameter, 152, 153

critical, 153
dimensional, 152
dimensionless, 153

mass diffusivity, 115
effective, 116
turbulent, 116

mass fraction, 49
meanfree path length, 128
mixture composition, 49
mixture fraction, 132, 204, 205, 213, 215, 293

molar concentration, 51
mole fraction, 50
molecular velocity, 128

Navier-Stokes equations, 113, 114, 128
Reynolds averaged (RANS), 114

octane number, 189

particle, 223
combustion, 246
drying, 226, 247, 249

peat, 246
perfect gas, 23, 32, 45, 46
plug-flow thermochemical reactor, 134, 135, 137,

282
Prandtl number

laminar, 127
turbulent, 118

Prandtl’s mixing length, 129
proximate analysis, 246, 283

reversible process, 25
Reynolds flow model, 126, 230

Schmidt number
laminar, 127
turbulent, 116

second law of thermodynamics, 35
closed system, 36
open system, 44

Spalding number, 124, 229, 240, 242, 253
specific heat, 31, 52, 68, 120, 121, 139, 144, 162,

167, 199, 247, 283, 285, 292
constant pressure, 31
constant volume, 31

Stefan flow model, 125, 227
steric factor, 95, 109
stoichiometric coefficient, 56, 66, 74, 105
stoichiometric reaction, 54, 56, 57, 59
strain rate, 114
stress, 113, 114, 128

normal, 136
shear, 123, 129, 180
turbulent, 113, 114

swirl, 277, 278, 290

thermal conductivity
brick, 286
effective, 118, 210
radiation, 119
turbulent, 118

trimolecular reaction, 92
turbulent flame speed, 176
turbulent premixed flame, 176
turbulent viscosity, 114, 128, 129, 130

ultimate analysis, 247, 283
unimolecular reaction, 93
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universe, 38

viscous dissipation, 119, 121, 199
volatiles, 198, 227, 234, 236, 246, 247, 248, 249,

263, 264, 267, 268, 273, 278, 283, 284,
287

water–gas reaction, 71, 76, 81, 82, 84, 110, 142
well-stirred thermochemical reactor, 134, 146, 148,

162, 181, 262
wood-burning stoves, 261

Zeldovich mechanism, 104, 144, 162
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