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Figure 8.13 Effect of unburned gos temperature on lominar flome speeds
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Pressure Dependence

Simplified Analysis says:

SL o P(n—2)/2

For n=2 this gives no

‘:\\;n\ dependence.

& \” Methane, n=1 (Table 5.1)
o]

- n=-0.5, consistent with
this plot
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mixtures for T,

Pressure (atm)

-

Effect of pressure an laminar flame speeds of stoichiometric methane-aun
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Equivalence Ratio

Flame speed with equivalence ratio is a temperature effect

45’—

et i,
3

>
€
<
E
v
st -
2 o
.
£ e
2 ) .
~ ‘e
L ) .,
T .I.
o
101
St 8 4 i s 1 A X 1
06 0.7 08 09 TS 1.1 1.2 13 14 ¢ 1.5 16
N S THT L LN D 0 i, 12 13 %CH, 14 ]
b 0.7 08 09 10 LI 12 13 14 %CHy 15
948
Figure 8.15 Effect of equivalence ratio on the laminor flame speed of methone-air mixtures ot atmospheric pressure

| SOURCE: Reprinted with permission, Flsevier Science, Inc , from Ref [19], « 1972, The Combustion Institute
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Figure 8.16 Flome thickness for laminar methane—air flames at atmospheric pressure.

Also shown is the quenching distance.




Speed for Several Fuels
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<, Toble 8.2 Lominor flame speeds for various pure fuels burning in oir for & - 1.0 ond at
H Tatm (T, = room temperature) from Ref. [20]
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Figure 8.17 Relative flame speeds for C,-C,4 hydrocarbon fuels. The reference flame
speed is based on propane using the lube method (21

Ethylene Speed

Run with the Chemkin Premix Code. Each point is a separate Run
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» Reaction front propagation does not
occur in a nonpremixed flame mode

— Premixed Flame b ] : ; i
- |gniti0n Front 0 £=0.05-0.11 ] £=0.11-0.17

» Characterize with isosurface speed :

AN D¢/ Dt
SR

» Normalize by “unburnt” state
* P
83 = —S8§
4 Pu 4

» Choice of progress variable
— Reactive scalar p
— Mixture fraction dependent
— Choose Y, = 0.035

002 004 006 008 01 012 014 00Z 004 006 008 01 012 014
€02 Mass Fraction CO2 Mass Fraction
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Mixture Fraction and Heat Release Evolution
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Heat
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