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A Study on Engine Performance and Exhaust Emissions for Biodiesel Blending Ratios
and Fuel Injection Timing in an Indirect Injection Compression Ignition Engine

S. H. Choi

Y. T. Oh

Biodiesel (BD) can be effectively used as an alternative fuel in diesel engines. However, BD may affect the performance
and exhaust emissions in diesel engines because it has different physical and chemical properties from diesel fuel such as

viscosity, compressibility and so on. To investigate the effect of injection timing on the characteristics of engine performance
and exhaust emissions with BD in an indirect injection diesel engine, BD derived from soybean oil was applied in this
study. The engine was operated at six different injection timings from TDC to BTDC 12°CA and five loads at various engine
speeds. Below BD 30, there's similar trend compared with diesel fuel. But, the best injection timing was 4 ~6°CA retarded
compare with diesel fuel using BD 30. When the fuel injection timing was retarded, better results were showed, which may

confirm by advantages of BD.

Keywords : Biodiesel fuel, Fuel injection timing, Exhaust emission, Smoke, NOx
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Table 1 Specification of test engine

Item Specification
Engine model D4BA
Bore x Stroke 91.1x 95.0 (mm)
Displacement 2476 (cc)

Compression ratio 21

Combustion chamber indirect injection

Table 2 Properties of test fuels

Diesel fuel BD
Flash Point (C) 40 178
Calorific Value [MJ/kg] 43.96 39.17
Cetane Number 51.4 57.9
Sulfur (wt%) 0.05 0
Carbon (wt%) 85.83 76.22
Hydrogen (wt%) 13.82 12.38
Oxygen (wt%) 0 11.03
Digital - < !
Computer
Intake
manifold =

Controller

Fuel tank

Dyn ometer
Exhaust
manifold

Fuel flow h Exhaust gas Smoke

meter analyzer tester

Fig. 1 Schematic diagram of experimental apparatus.
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Fig. 3 BBSEC versus various injection timing on fuel types at
2500 rpm.
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Fig. 4 Smoke versus various injection timing on fuel types at 2000 rpm.
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