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Combustion in Methane-Air Pre-Mixture with Water Vapor

Burned gas of methane-air mixtures with water vapor have been analysed to study
the exhaust emission using gas—chromatography and computation. The computations
were carried out for the gas analysis using premix code of Chemkin program to
The quantity of water vapor contained were
changed 5% and 10% of total mixtures, and equivalence ratio of mixtures between 0.6
and 1.2 were tested under the ambient temperature 323K and 373K. The results
showed CO, CO, decreased and H; increased by increasing the water contents. The
CO increased and CO; decreased by increasing the ambient temperature. The CO-
shows the maximum product at equivalence ratio 1.0, in otherwise the CH,; produced
the minimum values in the same range. The results showed little difference between

compare the experimental results.

these two methods.
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Fig. 1. Schemetic diagram of combustion chamber.
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Fig. 2. Effects of equivalence on exhaust emission
under 323K, 0% H:O0
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Fig. 3. Effects of equivalence on exhaust emission
under 373K, 0% H3O0.
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Fig. 4. Effects of ambient temperature on CO,
CO; under ¢1.0, 0% HO.
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Fig. 5. Comparison of measured and calculated on
exhaust emission under 323K, 0% H3O.
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Fig. 6. Comparison of measured and calculated on
CO under 373K.
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Fig. 7. Effects of water contents on Hj emission
under 323K.

2% 323K3lel A w3 7]

o A F7t

w917)
g WAARS Mol CO, WAFS hehd
2

i
i
1o
o
o, of
ol\
)
=
R=)
i)
e
B

Il SE T I B i SCak A1167 A11% (2013. 02.)

97 LEI £SFEE COp WAl HoPS
¢ 5 Ak
weba e grle] e £

H
& AgeEA IR &) Skl 9
dag TP ARy

Aag FEsel AT
CO, Aoz AAdxo AF2dste Fr<I
CO; Azhell EH2(+) EFE 74 & A=
AL E
—— 0% H20
- 04 ——5%
€ —A—10%
E 03 /‘\0
% 02 ./I/.\-
> A/A/—A\A
2 o1
£
=]
m 00 L L L
0.6 0.8 1.0 1.2 14
Equivalence Ratio
Fig. 8. Burning velocity of water contents at 1.0,
323K.
4
—— 0% H20
3r —8— 5% H20
g .l —&— 10% H20
[V}
T
‘] -
0 -
04 06 08 1 12 14

Equvalence Ratio

Fig. 9. Effects of water contents on Hy emission
under each equivalence ratio, 323K.

80
ER=10
¥
~ /5
8
—— 323K
—— 373K
70 : :
0 5 10 15

H20 Contents (%)

Fig. 10. Effects of water contents on CO; emission
under 323K, 373K.

,25,



EEF o viE-F7] &R da@)

R SR Ea e by

—— 0% H20
—&— 5% H20
—0— 10% H20

04 06 08 1 12 14
Equivalence Ratio

Fig. 11. Effects of water contents on CO; emission
under each equivalence ratio, 323K.
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