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Abstract : The objective of this work is to investigate the effect of swirl, injection pressure and pilot injection on D.I.
diesel combustion by using a transparent engine system. The test engine is equipped with common rail injection system
to obtain high pressure and to control injection timing and duration. In this study, the combustion analysis and steady
flow test were conducted to estimate the heat release rate from in-cylinder pressure. Soot distribution in diffusion flame
according to swirl ratio, injection pressure and pilot injection was investigated by using LII technique. As the results,
high injection pressure was found to shorten ignition delay as well as enhance peak pressure and heat release rate was
greatly affected by injection timing and pilot injection. In addition, the results showed that the period of soot formation
corresponded to the diffusion flame.
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Table 1 Specification of the engine

BorexStroke 95%95 Swirl ratio 0,2.1
Displacement .
675¢cc Comp. ratio 19
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Fig. 1 Schematic of a transparent engine
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Table 2 Specification of the engines

Rail pressure 500.700.1000 bar
. 14.5(w/o)swirl
Fuel quantity 13 A(wiswirl)
Iniection timin BTDCé6°, BTDC10°,
njection timing BTDCL4°
Air fuel ratio 44
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Fig. 4 Results of steady state flow experiment
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Fig. 5 Comparison of heat release rate(I.P=1000bar,10:90)
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Fig. 8 Comparison of heat release rate with swirl flow
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