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Figure 11.4. Measured temperature and reactant concentration as a function of the local equivalence
ratio in a laminar methane diffusion flame. (Figure used with permission from Mitchell ¢f al., 1980.
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Figure 11.5. Measured major-product concentration as a function of the local-equivalence ratio

in a laminar methane diffusion flame. (Figure used with permission from Mitchell ¢f al., 1980.)
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TABLE 11.2. Parameters for Clipped Gaussian Probability Density Function
P(f)=QnG;) " ? exp (—Z}/2)

U

a=Q2m7)1? I exp (—Z27/2)dZ;
L

Intermittency U L Z
a, 00 (1—F) lf:“" Cf—FVG*
a, —F/G}"? -0 4 (f—F)/G}"*

where F and G, come from

= h 1- A f— PP
f=a,+2nG) 142 J'O+ fexp( 2G, ) df

1— A e 12
&= ap—fz'i'(l'ﬂ'cf)"l/z-[ fz BXP( el ) df
o+ ZGf
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Sheet1

[Meant Variance
0.3 5.00E-03
f P(f) Integral of P{i)df|Integral of f P di Integral of (f-tbar) P df
0| 0.00089627
0.025| 0.00293139] 4.53456E-05] 9.16058E-07| 3.55437E-06 PDF
0.05] 0.01089142| 0.000172785 7.7232E-06 1.128E-05
0.075] 0.0357116] 0.000582538] 4.02B68E-05| 3.11077E-05
0.1] 0.10333494| 0.001738082| 0.000162648| 7.42662E-05 2
0.125] 0.26387501| 0.004590124] 0.000541473] 0.000152682
0.15| 0.59465151| 0.010731581] 0.001527276]  0.00026826 5
0.175] 1.18260574] 0.022215716| 0.003701922[ 0.000398223
0.2] 20755377 0.040726793] 0.007775794]  0.00049042 4]
0.225| 3.21465568| 0.066127417| 0.014230063| 0.000485473
0.25] 4.39391335] 0.095107113] 0.022772198] 0.00036334 g 2 ]
0.275| 5.3000712| 0.121174807| 0.031949974] 0.000178717
0.3] 5.64189642] 0136774595 0.039376106] 4.14068E-05
0.325| 5.3000712] 0.136774595| 0.042688651| 4.14068E-05 2
0.35] 4.39391335] 0.121174807| 0.04075491| 0.000178717
0.375| 3.21465568| 0.095107113] 0.034292069|  0.00036334 1
0.4| 20755377 0.066127417| 0.025446387| 0.000485473
0.425| 1.18260574| 0.040726793] 0.016660281| 0.00049042 o
0.45] 0.59465151] 0.022215716] 0.009627508| 0.000398223) ° 02 04 06 08
0.475| 0.26387501| 0.010731581] 0.004911673] 0.00026826 1
0.5| 0.10333494] 0.004590124] 0.002212601| 0.000152682
0.525| 0.0357116| 0.001738082] 0.000880201| 7.42662E-05
0.55| 0.01089142] 0.000582538] 0.000309236] 3.11077E-05)
0.575| 0.00293139| 0.000172785| 9.59479E-05 1.128E-05
0.6) 0.00069627| 4.53456E-05] 2.62913E-05| 3.55437E-06)
0.625| 0.00014595| 1.05276E-05| 6.36219E-06| 9.75992E-07|
0.65| 2.6997E-05| 2 16178E-06] 1.35955E-06] 2 34033E-07
0.675] 4.4072E-06] 3.92554E-07| 2.56537E-07| 4.90863E-08
0.7] 6.3491E-07| 6.30259E-08] 4.27409E-08] 9.01679E-09
0.725] 8.072E-08]  8.9454E-09 6.2B7E-09] 1.45207E-09
0.75] 9.0565E-08] 1.12221E-08]  8.1643E-10] 2.05175E-10
0.775] 8.9672E-10] 1.24416E-10] 9.35819E-11] 2.64534E-11
0.8] 7.8354E-11] 1.218B4E-11| 9.4705E-12] 2.77388E-12
0.825] 6.042E-12] 1.05495E-12] B8.45852E-13] 2.65674E-13
085] 41117E-13]  B.0665E-14| 6.66772E-14] 2.23714E-14
0.875| 2.4692E-14| 5.44823E-15] 4.63871E-15] 1.65677E-15
09| 1.3087E-15| 3.25013E-16| 2.84796E-16] 1.07938E-16
0.925| 6.1206E-17| 1.71232E-17 1.543E-17| 6.18779E-18
0.95] 25263E-18] 7.96659E-19| 7.37699E-19] 3.12201E-19
0.975| 9.202E-20| 3.27289E-20| 3.11212E-20{ 1.38661E-20
1| 2.958E-21| 1.18723E-21| 1.15847E-21| 5.42201E-22
Int I 1.000 0.005|This is a consistency check!
| |
A. Calculate Value of f at Stoichiometric Conditions |
CH4-Air Molar flow rat| Mass Flow Stoich. f Enthalpy (kcal/r|Enthalpy (kcal/100 g)
CH4 1 16] 0.055045872 -17.888] -111.80625
02 2 64 0 0
N2 7.52380952 2107 0| 0
B. Calculate Elemental Compositions as a Function of f C. Calculate Equilibrium Temperature and Compositions from
Elemental Compositions and Mixture Enthalpies Using EDWRDS
Mole Fractions |
i c H [s] N Enthalpy T (equil) co2 CH4 o2 MW ER
0 0 0] 0.233009709| 0.766990291 0 300 0 [ 0.21 29 0
0.02 0.015 0.00375] 0.232135922[ 0.588944293] -2.236125 1173 0.0354 0| 0.1318 28.4 0.3494
0.04 0.03 0.0075] 0.231262136] 0.589614478 -4.47225 1860 0.0696 0] 0.0545 27.95 0.7134
0.06 0.045 0.01125] 0.23038835] 0.590284664] -6.708375 2215 0.0764 0| 0.0004 27.01 1.093
0.08 0.06 0.015] 0.229514563]  0.59095485 -8.9445 1913 0.0413 [ [3) 24.9 1.488
0.1 0.075 0.01875| 0.228640777| 0.591625035] -11.180625 1626| 0.0299 0] 0| 23.07 1.902
0.2 0.15 0.0375| 0.224271845] 0.504975064| -22.36125 933 0.0300 0.028 0] 17.75
0.4 0.3 0.075| 0.215533981] 0.601677821 -44.7225 782 0.0150 0.22 0] 14.96
0.6 0.45 0.1125] 0.206796117| 0.608379678| -67.08375 666 0.0030 0.535 0] 15,81
0.8 0.6 0.15] 0.198058252| 0.615081535 -89.445 528 0.0003 0.825 0 16.68
1 0.75 0.25 0] -111.80625 300 0 1 0] 16|inf
D. Plotfvs. T
f T i
0 300
0.02 1173 Equilibrium
0.04 1860
0.06 2215
0.08 1913 2500
0.1 1626
0.2 933
0.4 782 2000
0.8 666
08 528 €
1 300 v 1500
3
E 1000
=
500
4 ]
0 - -
0 02 04 06 08 1
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