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Abstract: In this study, single cylinder engine experiment was carried out to investigate combustion characteristics spray
guided direct injection spark ignition engine. In the result of engine experiment , it was shown that flammable window of
injection timing was existed. The combustion efficiency increased with retarding injection timing, reaching a peak value,
subsequent to decrease again. These results were likely due to the effect of ambient pressure on stratified-premixed mixture
preparation. 150 bar injection pressure condition and retarded injection timing from the best combustion efficiency injection
timing showed the highest IMEP value due to the advanced combustion phase of the maximum combustion efficiency
condition. HC emission showed same trend of combustion efficiency, and smoke emission was increased as injection timing
was retarded due to the increased locally rich area in the high ambient pressure. NOx emission showed decreasing trend as
injection timing was retarded. This is likely due to the maximum in-cylinder temperature was decreased with retarded
combustion phase.
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Fig. 1 Experimental apparatus
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Table 1 Experimental conditions
Injection quantity [mg/str] 11
Injection pressure [bar] 100, 150, 200
Coolant temperature [°c] 80
Ignition timing 50 ps sweep
Injection timing 2 CAD sweep
Throttle wide open
rpm 1200

Table 2 Injection duration

Injection pressure [bar] Injection duration [ps]
100 bar 450
150 bar 420
200 bar 402
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Fig. 2 Combustion efficiency for different injection
pressure and EOI
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