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Combustion in Methane-Air Pre-Mixture with Water Vapor(1)
— Progress of Flame Propagation

<Abstract>

A flame speed of methane mixture of water vapor and air have been measured to
study the process of flame propagation using schlieren photographs. The quantity
of water vapor contained were changed 5% and 10% of total mixture, and
equivalence ratio of mixture between 0.8 and 1.2 were tested under the ambient
temperature 323K and 373K. The results showed that the burning velocity was
decreased by increasing the water vapor contents due to the interruption of flame
development. And, the reduction rate of burning velocity was smaller by
increasing the water contents under the same ambient temperature. The effects of
ambient temperature on burning velocity was decreased by increasing the water
vapor contents.

Keywords : Laminarburningvelocity, Schlieren photography, Methane, Flame stretch,
Water vapor
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Fig. 1. Schematic diagram of combustion chamber.
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Fig. 2. Photograph of flame propagation at 1.0, 373K.
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Fig. 3. Photographs of flame propagation on each
equivalenceratio at 373K, 109%H-0.
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Fig. 4. Photographs of flame propagation on different
temperature at 0.8, 5%H-0.
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Fig. 5. Comparison of normal combustion(0% H20) and
quenching phenomena(5%H20) at 0.6.
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Fig. 6. Variation of flame speed for ambient temperature
323K,373K as different flame radii under 0.8, 5% H-O.
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Fig. 8. Relationship between flame speed and flame
stretch under various water contents of 1.0, 323K.
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Fig. 10. Burning velocity to water contents under1.0.

%> 0%l A <]

EH]—

;ot

o
ali]

)

=97 &% 323Katel A v



5 sldido] el =gA zledE]o] o]zlo] s}
&5 A3E FHe T Q)

) Aagd dFgFs Fv EH7IEY &9
= =9 E¥Fo] BotdaFE FopAa vk
5 7]
B AT FAFHRSIA Adse o
THlel os) FAHA e, o FAL=HY

Nomenclature
S;: laminar burning velocity, m/s
Sn: flame speed, m/s
Sett laminar burning velocity at 300K, 1bar
T: temperature, K
P: pressure, Pa
N: mole number
E: expansion factor
p. gas density, kg/m’
Vi volume
@ equivalence ratio
R: universal gas constant, J/kgK

Subscripts
b: burned
u - unburned

atm : atmosphere

r - ratio of water
a . air
f 1 fuel
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