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Emission Characteristics of a Gas Fueled SI Engine under Lean Burn Conditions

A
Changup Kim, Choongsik Bae

ABSTRACT

For natural gas and LPG fuel, measurements on the concentrations of individual exhaust hydrocarbon species
have been made as a function of air-fuel ratio in a 2-liter four-cylinder engine using a gas chromatography.
NMHC in addition to the species of HC, other emissions such as CO,, CO and NOx were examined for natural
gas and LPG at 1800rpm for two compression ratios (8.6 and 10.6). Fuel conversion efficiencies were also
investigated together with emissions to study the effect of engine parameters on the combustion performances in
gas engines especially under the lean burn conditions. It was found that CO, emission decreased with smaller C
value of fuel, leaner mixture strength and the higher compression ratio. HC emissions from LPG engine consis-
ted primarily of propane (larger 60%), ethylene and propylene, while main emissions from natural gas were meth-
ane (larger than 60%), ethane, ethylene and propane on the average. The natural gas was proved to give the less
ozone formation than LPG fuel. This was accomplished by reducing the emissions of propylene, which has rela-
tively high MIR factor, and propane that originally has farge portion of LPG. In addition, natural gas shows a ben-
efit in other emissions (i.e. NMHC, NOx, CO, and CO), SR and BSR values except fuel conversion efficiency.
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Fig. 1 Schematic of the experimental setup

Table 1 Characteristics of the base engine

TYPE in-line OHC
Number of cylinder 4
Bore X Stroke 85X 88mm
Displacement volume 1997cc
Compression ratio 8.6
Fuel supply type Mixer
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Table 2 MIR of hydrocarbon species

Hydrocarbon Molecular MIR
species weight (g 03/ g NMHC)
Methane 16.04 0.016
Ethane 30.07 0.325
Ethylene 28.05 8.323
Acetylene 26.04 0.365
Propane 44.10 0.568
Propylene 42.08 11.043
i-butane 58.12 1.299
n-butane 58.12 1.177
trans-2-butene 56.11 13.154
1-butene 56.11 10.597
i-butene 56.11 5.765
Cis-2-butene 56.11 12.627
i~pentane 72.15 1.705
n-pentane 72.15 1.462

Table 3 Specifications and composition of fuels

| Specifications LPG NG
Methane 0.040 90.437
Ethane 2.319 7.286
Propane 95.062 1.415

Composition

i-butane 1.606 0.356
n-butane 0.973 0.343
Remnants’ - 0.163
Molecular Weight 44,123 17.760
Q HV (MJ/kg) 46.397 49.516
Stoichiometric A/F ratio 15.674 16.995

Remnants* : i-CsH; : 0.033, n-CsH,2 : 0.032, N, : 0.058,
CO,:0.04
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ture strengths under lean burn conditions
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