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Abstract

For two engine design parameters; compression ratio and intake swirl ratio,
measurement of concentrations of hydrocarbon species has been made as a function
of various air-fuel ratio in order to investigate the ozone formation of HC emissions

from LPG fuel.

Higher compression ratio gave lower SR values due to larger alkan species and
higher BSR values because of larger NMHC generation. Swirl ratio did not affect
HC emissions and ozone formation. For A=1.1~1.2, higher SR values resulted from
the species of alken which has higher MIRs were highly produced. Leaner mixture
showed lower SR values due to the increase of the alkan which has a lower MIR.
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Fig.1 Schematic of the experimental setup.

Table 1. Characteristics of the test engine

TYPE in-line OHC
Number of cylinder 4
Bore X Stroke 85 X 88 mm
Displacement volume 1997 cc
Compression ratio 86
Fuel supply type Mixer
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Table 2. MIR of hydrocarbon species

Hydrocarbon Molecular MIR
species weight ®0s/

g NMHC)
Methane 16.04 0.018
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 5812 1.299
n-butane 58.12 1177
trans-2-butene 56.11 13.154
1-butene 56.11 10587
i-butene 56.11 5.765
Cis-2-butene 56.11 12627
i-pentane 72.15 1.765
n-pentane 72.15 1.462

Table 3. Specifications of fuels

Specifications LPG NG

Methane 0.040 890437
Ethane 2.318 7.286

Composition| Propane 95.062 1415

(%) i-butane | 1.606 0.35%
n-butane 0.973 0.343
Remnants#* - 0.163+
Molecular Weight 44123 17.760
Q av MJ/kg) 46.397 49516

Stoichiometric A/F ratio] 15674 16.995

Remnants* : i-CsHiz * 0.033, n-CsHyp : 0.032,
N2:0.058, CO;:0.04
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Figure 3. BSNMHC, combustion peak
pressure and exhaust temperature
as a function of mixture strengths
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Figure 4. Fuel components, SR and BSR
with mixture strengths
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Figure 5. Fuel conversion efficiency and
COV-imep with mixture strengths
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Figure 6. Species of HC from LPG under
A=1.00 condition
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Figure 7. Fuel components, CsHs, C:Hs and
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