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Characteristics of Low Temperature Combustion in Single
Cylinder Engine by High EGR Rate
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Abstract : Low temperature combustion regime for the simultaneous reduction of nitrogen oxides (NOy) and paticulate
matter (PM) is demonstrated in single cylinder engine at various operating parameters, such as EGR rate, injection
timing, EGR temperature, amount of fuel and swirl rate. Low temperature combustion is accomplished by high exhaust
gas recirculation (EGR) rate in this study. Generally, the emission of NO, almost completely disappears and PM
significantly increases in the first decreasing regime of oxygen concentration but after peaking about 10~12% oxygen
concentration, PM then decreases regardless of fuel injection quantity. Low temperature combustion regime was
extended by low EGR temperature, high injection pressure and low amount of fuel.

Key words : Low temperature combustion regime( A =<1 9), EGR(¥| 71 712~ A =3}), Particulate matter( < A
2 E-4), NOx(Z £2413HE), Injection timing(3=AFA] 71)
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Fig. 1 Schematic of experimental setup

Table 1 Specification of single cylinder engine

Single cylinder engine

Bore x Stroke 91 mm x 96 mm
Compression ratio 17.7
Displacement volume 624 cc

Injector Delphi, 5 holes
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Fig. 2 Emission & IMEP map on LTC conditions (Inj. P = 1,000bar, Inj. Q = 17mg/st, Engine speed = 1200rpm, Swirl = 2.8)
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Fig. 5 Soluble Organic Fraction of PM as EGR rate
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