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Combustion and emission of oxygenated
fuel blends used in diesel engine
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(1. School of Automobile and Traffic Engineering, Jiangsu University, Zhenjiang 212013, Jiangsu, China;
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Abstract: In order to synergistically boost applications of ethanol and biodiesel from biomass, the
economy, power and emissions of the ethanol-diesel-biodiesel blends in different proportions were
investigated to provide theoretical and experimental basis for the promotion and application of
mixed oxygenated fuels. The results show that cylinder pressures of three fuel blends are slightly
lower than that of neat diesel. The corresponding crank angle of peak pressure in cylinder of
EBD1 (80% diesel+20% biodiesel) is about 1°CA in advance. The addition of ethanol makes the
pressure peak of EBD2 (70% diesel +20% biodiesel +10% ethanol) and EBD3 (55% diesel +
20% biodiesel425% ethanol) slightly delayed. The heat release peaks of three fuel blends are
lower than that of neat diesel with the increase of biodiesel and ethanol in fuel blends, the heat re-
lease heats all decline in different degrees. With the increase of oxygen content in fuel blends,
both HC and CO emissions decline in different degrees, and smoke emissions also decrease appar-
ently, while NO, emission increase slightly. 3 tabs, 6 figs, 13 refs.
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Tab.1 Physicochemical properties of various fuel blends

B P EBD; | EBD, | EBD;
R/ Y 0 2.100 | 5.400 [10. 400
/(g mL~1) 0.835 | 0.844 | 0.840 | 0.833
HHEE/(mm? « s 1) 3.400 | 3.580 | 3.360 | 3.030
{RFE/ (M « kg™ 1) 42.500 |41. 650 [39. 620 |36. 970
AV AL 45. 000 [47. 000 |43. 300 [37. 750
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Tab. 2 Specifications of diesel engine

mooH £
R AL LR RN I UL
R = 2 HmE
B E P/ kW 4.8
Bl /(r+ min~ 1) 3 000
FE 45 H 18.5
T 4%/ mm 86
7 /mm 72
G HEE /L 0.418
K E/mm 117.5
5% 31 7R BF1Q70Y01
% it 2% PB55P04
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Tab.3 Main equipments for experiment
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T zh CWEF7.5 kW 3 U Zh #L i
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Fig.1 Economy of various fuel blends
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Fig. 2 Cylinder pressures and heat release rates

under the rated condition
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Fig. 3 Smoke emissions of various fuel blends
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Fig.5 CO emissions of various fuel blends
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Fig. 6 HC emissions of various fuel blends
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