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Effects of Injection Timing on the Lean Misfire Limit in a SI Engine

A A A Q
K. S. Jeong, I

ABSTRACT

Effects of fuel injection timing on the lean misfire limit of a sequential MPI SI engine has been in-
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vestigated. To investigate the interaction of injection timing and intake flow characteristics, so

called axial stratification phenomena, 4 kinds of different intake swirl port of the same combustion

chamber geometry have been tested in a single cylinder engine test bench. And 2 kinds of fuel, gas-

oline and compressed natural gas{(CNG), were used to see the effect of liquid fuel vaporization.

Result shows that combination of port swirl and injecton timing governs the lean misfire limit and

lean misfire limit envelopes remain almost the same for a given swirl ratio regardless of engine

speed. It is also found that two phase flow has some effects on lean misfire limit.

F8 7]&49] ; Axial Stratification( &4} AJ&3}), Injection Timing(¥A} A]7])), Lean Misfire Limit

(597} 3k4) ), Multi Point Sequential Injection(c} s 2HEA)), Swirl Ratio(£}54])
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TYPE 1
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Fig.1 Schematics of Intake Ports
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Fig.2 Injection Timing Effects on Lean
Mixture Limit Variation(RS=0)

Fig.3 Injection Timing Effects on Lean
Mixture Limit Variation(RS=1.99)
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Fig.4 Injection Timing Effects on Lean
Mixture Limit Variation(RS=2.79)
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Fig.s Injection Timing Effects on Lean
Mixture Limit Variation(RS=3.07)

g A& ¢ F vk 2y Figdeld B5%
Hl 1.999] FF SHFE olgd 7 I
2@A7} 2A AN FEE & 4 Aok
At Q0o A EALE ups} o] FARAIZ]o)
wE i wst Fae] HEAHe A
FEHTL FRe) FAvl W dAsles,
F7193%e] ALl o8l sp77t e Bl
£ F9] v} FutstA|, 2RI



7hEd ARe AREFAAZIZF At dSA S PR P BY AT 101

Fig.6 Injection Timing Effects on Lean
Mixture Limit Variation{RS=3.47)
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Fig.7 Injection Timing Effects on Lean
Mixture Limit Variation{ 1500rpm)
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Fig.8 Injection Timing Effects on Lean
Mixture Limit Variation( 1800rom)
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Fig.9 Injection Timing Effects on Lean
Mixture Limit Variation(2000rpm)
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Fig.10 Injection Timing Effects on Lean
Mixture Limit Variation(2200rpm)
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