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A Study on the Performance Improvement for
a Natural Gas Engine under Lean Burn & WOT Condition
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ABSTRACT

Many researches on natural gas engines, with lean mixtures are being conducted for the pur-
pose of preservation of global environment. Lean combustion is one of the most promising method
for increasing engine efficiency and reducing the emission from SI engines. Due to the possibility
of partial burn and misfire, however, under lean burn operation, stable flame kernel formation and
fast burn rate, by use of swirl or tumble flow, are needed to guarantee a successful subsequent
combustion. Experimental data were obtained on a 4-stroke, natural gas fueled SI engine to inves-
tigate the effect of compression ratio, swirl and spark plug electrode rotation on efficiency and
emission under lean burn condition. Experimental results have displayed that higher compression
ratio, presence of swirl vane and favorable direction of electrode gap brought about the improve-
ments in engine efficiency and its operational stability.
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Fig.2 Schematic diagram of swirl vane
steady flow test
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Fig.9 Effect of swirl vane on engine performances under
different compression ratios
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