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Abstract : An LPG engine for heavy-duty vehicles has been developed using liquid phase LPG injection (hereafter
LPLi) system, which has regarded as one of the next generation LPG fuel supply systems. In this work, to investigate
the lean burn characteristics of heavy-duty LPLi engine, various injection timing (SOI, start of injection) and double
ignition method were tested. The results showed that lean misfire limit of LPLi engine could be extended, by 0.2 A
value, using the optimal SOI timing in LPLi system. Double ignition method test was carried out by installing the
second spark plug and modified ignition circuit to ignite two spark plugs simultaneously. Double ignition resulted in the
stable combustion under ultra lean burn condition, below A=1.7, and extension of lean misfire limit compare to ordinary
case. Therefore, LPLi engine with optimal SOI and double ignition method could be normally operated at around A=1.9

and showed higher engine performance.
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Investigation on the Injection Timing and Double Ignition Method for Heavy-duty LPG SI Lean Burn Engine
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Fig. 5 Comparisons of lean operating limit with various SOI values
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Fig. 4 Comparisons of combustion duration and efficiency with various SOI values
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Fig. 5 Schematic diagrams of double ignition method
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Fig. 6 Comparisons of engine performance with double ignition method
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