Transactions of KSAE, Vol. 17, No. 3, pp.1-7 (2009) Copyright © 2009 KSAE
1225-6382/2009/099-01

i

Spray and Combustion Characteristics of Biodiesel-Ethanol Blending Fuel

Dongseop Eom™” + Yeonsoo Choi” - Yongseok Cho” - Seangwook Lee”

“Nationl Institute of Environmented Research, Kyungseo-dong, Seo-gu, Incheon 404-708, Korea
“Graduate School of Automotive Engineering, Kookmin University, Seoul 136-702, Korea
Y Department of Mechanical and Automotive Engineering, Kookmin Unversity, Seoul 136-702, Korea
(Received 7 March 2008 / Accepted 5 January 2009)

Abstract : Ethanol has properties of a lower setting point, higher oxygen contents, lower cetane numbers, and also
higher volatility compared to biodiesel. Thus, biodiesel fuel can be improved in the fluidity of and exhaust emissions by
blended ethanol fuel. This research aims to understand combustion characteristics of biodiesel-ethanol blending fuel
inside a constant volume chamber by obtaining some fundamental data in order to improve combustion atmosphere. To
understand the physics of combustion, high speed camera was applied to visualize the development of combustion
processes, and combustion pressure and exhaust emission were measured at several blending ratios of ethanol and

biodiesel fuel. This information may contribute to improve the performance of biodiesel engine and reduce emissions in
future.
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Table 1 Experimental conditions

Bore x Length 123 x 77 mm

Displacement 915 cm®

Fuel delivery Direct injection

Injection pressure 70, 120 MPa
Injection duration 1 ms
Ambient O, concentration | 2(Spray), 21(Combustion) %vol
Nozzle diameter 0.2 mm

| N

fuet injection  fuel ignition

Pressure, MPa .

Hs ignition
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Fig. 3 Pre-ignition of hydrogen
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Table 2 Properties of fuels

Fuel Diesel Biodiesel Ethanol
Cetane number 514 57.9 8
Oxygen content(wt %) 0 11.24 34.8
Boiling point(°C) 188~370 | 200~350 78.4
Density(g/cms) 0.821 0.8815 0.7893
Lower heating 45.88 39.16 26.82
value(MJ/kg)
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Table 3 Fuel quality assurance report
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