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Abstract : A cylindrical constant volume combustion chamber was used to investigate the exhaust emission
characteristics of homogeneous charge, stratified pattern and inhomogeneous charge under various conditions using gas
chromatography. In the case of homogeneous charge condition, the CO, concentration is proportional to excess air ratio
and overall charge pressure, the O, concentration is proportional to excess air ratio and the UHC concentration is
inversely proportional to ignition time and overall charge pressure. In the case of stratified pattern, the RI(rich injection)
condition shows better exhaust emission characteristics, especially CO;, than that of HI (homogeneous injection) or LI
(lean injection) conditions. In inhomogeneous charge conditions, when initial charge pressure is increased, CO, and
UHC concentration is reduced but O, concentration is increased. And when the excess air ratio of initial charge mixture
is 3.0, UHC and CO, concentration show lowest values.

Key words : Constant volume combustion chamber(% 2 47]), Methane-air mixture(™&-3-7] E3}17)),
Stratified pattern(3 23} 3} €1), Initial charge pressure(3= 7] 21 9}2), Gas chromatography(7} 2~ 3 2 vl E T2 3])
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Fig. 1 Schematic diagram of experimental setup
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Fig. 2 Typical chromatogram obtained for exhaust gas
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Table 1 Condition of homogeneous charge

Overall charge pressure
(P overally MPa)

Overall excess air ratio
()\ovcral[)
[gnitiot time (Tig, ms)

0.15, 0.30, 0.60

1.1,12,13,14

300, 500, 1000, 10000

Table 2 Condition of stratified pattern
Stratified pattetn
Overall charge pressute
(Poverall, MPa)
Overall excess air ratio
(Aoverall)
Ignition time (Tig, ms)

HI, RI, L1

0.30

1.1

300, 500, 1000, 10000

Table 3 Condition of inhomogeneous charge (RI)

Overall charge pressure 0.30
(Poverallw Mpa) )
Initial charge pressure 0.075(25%), 0.15(50%),
(Pini, MPa) 0.225(75%)
Overall excess air ratio
1.1,1.4
(onerall)
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()\ini)
Ignition time (T, ms) 300
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Fig. 3 Effects of excess air ratio and overall charge pressure on exhaust emissions
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Combustion Characteristics of Methane-Air Mixture in a Constant Volume Combustion Chamber(3) : Exhaust Emission
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Fig. 4 Effects of ignition time and excess air ratio on exhaust emissions
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