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Abstract

Recently, the automobile industry has been faced with very serious problems related to the very
restricted regulations of exhaust gas emissions. Therefore many researchers have been attracted
to the development of oxygenated fuel for a solution to these problems. This paper deals with the
effects of oxygenated fuel on exhaust emissions. An experimental study was conducted to
investigate PM and NOx emission using dimethyl carbonate as an oxygenated fuel in a naturally
aspirated DI diesel engine. With increased oxygenated fuel amounts, there were significant
reductions in PM, HC and CO emissions mainly from depressed thermal cracking, while little
increase in NOx was encountered concurrently. The effective reduction in PM with oxygenated
fuel was maintained with the presence of CO2, which suggested low NOx and PM obtained from
the combination of using oxygenated fuel and cooled EGR. Thermal cracking and an analysis of
the heat release rate were also studied in the experiment.
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Table 1 Properties of test fuels.

Dimethyl carbonate [Diesel fuel

Molecular formula 3HeOs CisHas
C: H: O by mass 6:1:8 5.7:1:0
Sto‘cfigr?zg: air 1:3.51 1:14.9
Molecular weight 90 226

Density (kg/m*) 1.0706 0.8054
Heating value[M]/kg] 15.780 43.12
Flashing point (‘C) 17 48
Oxygen content (%) 53 0

Cetane number J - 51
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