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An Experimental Study on the Simultaneous Reduction of Smoke and
NOx by Oxygenated Fuel Additives in DI Diesel Engine
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ABSTRACT

Extensive experiments were conducted to investigate the emission of DI diesel engine by using
DMC(dimethyl carbonate) as an oxygenated fuel additives. The results indicate that smoke reduc-
es almost linearly with fuel oxygen contents. Reductions of HC and CO were attained noticeably,
while a small increase in NOx was encountered concurrently. The effective reduction in smoke
with DMC was maintained with the the presence of CO,, which suggested a low NOx and smoke
operation could be obtained in combination of using oxygenated fuel and EGR. Further experi-
ment was conducted a thermal cracking set-up for mechanism studies.
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Table 1 Specifications of the test engine

Engine Type Direct Injection(DV—9)
Bore * Stroke 100 % 105 mn
Displacement 826 em?

Swirl Ratio 3.2

Compression Ratio 185

Combustion Chamber | Toroidal Type

Injection Nozzle ¢ 0.28 mm, 5 hole

Niddle Opening Pres. |21.3 MPa
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Table 2 Properties of DMC

Dimethyl carbonate CH; O

C:H: O by mass 6:1:8

Stoichiometric DMC air ratio (1 3.51

Molecular weight 90.1

Density 1.07 m¥/kg

Heating value 15,780kJ /ke

Flashing point(closed cup) |17°C

DMC purity 99.9%

Solubility 13.9g /100 g with water,
in any proportion with
organic aleohol, esters,
and ketone
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Fig2 The effect of DMC concentration
on fuel cetane number
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