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blackbody radiation
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136, 139, 143, 146, 148, 149, 161, 162, 166,
175, 177-179, 186, 191, 195, 197-199, 202,
204,210, 212, 213, 221, 226, 230-232, 238,
239,241, 245, 248, 253, 257-259, 263, 271,
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Favre averaging, 69
finite volume method, 169, 176, 194, 313, 381
finite-rate chemistry, 207, 233, 388
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suppression, 398, 400-402, 404, 406
fire field models, 384
fire spread
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fire suppression
compartment, 406
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building, 410
enclosure, 395
unwanted, 251, 383, 399, 410
wildland, 383, 400, 406, 408, 409, 410
First Law of Thermodynamics, 26, 32
first-order Arrhenius reaction, 205
flame front, 197, 244, 424
flame jets
impinging, 341
flame quenching, 1, 197, 343, 426, 442
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characteristic length, 388
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opposed-flow, 206, 210, 220
upward, 206, 207, 209, 220, 238, 387, 411
velocity, 206
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flammability, 197, 225, 231, 247, 248, 373, 388,
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four-flux approximation, 289, 331, 334, 337, 343
fractional blackbody functions
third kind, 39
frequency, 4-7, 14, 15, 17, 20, 26, 33, 40, 41, 45,
47-49, 58,72, 75,79, 106, 122, 142, 395, 408



circular, 8

Fresnel equations, 118, 124
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360, 371, 372, 402, 403, 404, 422, 424
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gray approximation, 239
gray medium, 157, 165, 166, 288
GRI 2.11 mechanism, 439
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harmonic plane wave, 9

heat feedback, 214, 384, 385, 388, 390, 392, 436

heat of pyrolysis, 202, 397

heat recirculation, 338, 415, 419

heat transfer coefficient
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Helmholtz equation, 172, 309
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HITRAN database, 86
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total, 151, 162, 288, 366, 398
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large eddy simulation, 66, 69, 291, 314, 412
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Doppler broadened, 79
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spectral, 78, 82, 84, 85, 99, 109, 186, 195, 268,
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strength parameter, 84
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mass conservation, 360



mass flux
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230, 232-236, 238, 239, 241, 244, 246, 254,
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plug flow furnace model, 327
Py-approximation, 171, 172
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Prandtl number, 302
preexponential factor, 201, 398
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premixed flames, 213, 221, 231, 248, 272, 273,
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model, 367, 377
radiative transfer, 366
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pyrolysis temperature, 200, 205, 388
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quantum number, 72, 74, 75, 76
rotational, 74
vibrational, 75
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radiant burners, 445, 446
radiant energy
density, 9, 15-17, 31, 32, 58, 59, 65, 66, 78
flux vector, 16, 17, 59
light, 4
radiant energy equation, 58, 60, 66, 157, 162,
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radiation characteristics
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radiation length scale, 287
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radiation properties
soot, 137
radiation time scale, 287
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130, 259, 369, 371, 372
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scientific method, 2
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six-flux approximation, 169, 296, 365, 404
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vibrational-rotational, 72, 75
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spectral net radiant flux, 16
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speed of light, 34
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radiative transfer, 350, 351
staged combustion, 434
state relationships, 261
statistical models, 85, 86, 406
statistical weights, 77, 78
Stefan-Boltzmann constant, 38
Stefan-Boltzmann law, 38
streamwise radiation, 209
stress tensor, 59, 65
strong-line approximation, 80, 81, 84
surface reactions, 419
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thermal plume, 410
thermodynamics of radiation, 3, 25
total exchange area, 321, 323, 330
total radiant energy quantities, 17, 157, 184, 256
transitions
downward, 77
upward, 77
transmissivity
spectral hemispherical, 21
transmittance
beam, 51, 52
spectral, 89, 183, 184, 352, 404, 423
spectral hemispherical, 55
transport properties, 444
TRI
model assessment, 269
TTNH model, 88, 89, 189
turbulence macroscale, 258
turbulence/chemistry interaction, 337, 376
turbulence/radiation
interaction (TRI), 257
modeling, 333, 336
models, 336
turbulent
kinetic energy, 67, 260, 292, 299, 335
kinetic energy dissipation, 260, 292
scalar fluxes, 67
stress tensor, 67
turbulent combustion
two-phase, 320, 378
turbulent diffusion flames
confined, 310
turbulent flames
radiation, 262, 269
radiative transfer, 251, 256, 262, 266
two-flux approximation, 134, 170, 171, 423

U

unstable combustion, 416
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van de Hulst formula, 354
Voigt
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Wien’s law, 34, 37, 128, 130

WSGG model, 95, 96, 99, 109, 132, 134, 184,

454

187, 189, 191, 282, 323, 324, 352, 365, 393

Y
YIX method, 188, 196

Y4

zone method, 169, 194, 320, 323, 329, 331
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