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A study on characteristics of combustion and exhaust emissions on bio-diesel fuel

in marine diesel generator engine (Low load centering)
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Abstract: As the severity of environmental pollution has increased, restrictions on air pollution have been strengthened. Stringent
regulations have been imposed, not only on marine diesel engines but also on automotive and industrial power plants. Thus, bi-
ofuels have been directly applied in practical engines and used in training ships for basic research. Even though a high biofuel
percentage cannot be used in a training ship engine for safety reasons, because this type of engine is larger than those used in
institutional laboratories, the results will provide important basic information that will allow organizations to determine the sta-
tus of a large output. Biodiesel fuel was studied to determine how it would affect the combustion characteristics and exhaust
emissions of a marine diesel generator engine. The main results can be summarized as follows. Because the physical and
chemical compositions of biofuels are similar to those of diesel fuel, it was found that their practical use was possible in a
training ship. The specific fuel consumption and NOx increased, whereas a tendency was found for carbon monoxide and soot
to decrease. In addition, no significant pressure change difference was found between the diesel fuel and biofuels.
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Figure 1: Schematic diagram of experimental apparatus

Table 1: Specification of test engine

Item Specification
Number of cylinder 6
Type of cooling Water-cooled
Cycle 4
Type of fuel injection Direct injection
Borex stroke (mm) 160 x 200
Piston displacement(cc) 24,126
Max. output ( 90 // 1200 om )
Compression ratio 17 = 1
Fuel injection timing BTDC 21°CA
Firing order 1-4-2-6-3-5
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Table 2: Properties of test fuel
Item Diesel BDF 100
fuel
Carbon(Wt.%) 85.83 77.26
Calorific value(MJ/kg) 42.8 36.79
Cetane number 51.4 57.9
Sulfur(%) 0.004 0
Flash point(C) 78 134
Kinematic
viscosity(cSt@40C) 2.570 4.382
Water(%) 0 0.1396
Specific gravity
(15/4C) 0.8449 0.8808
Oxygen(wt.%) 0 9.7
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Figure 2: Specific fuel consumption of various biodiesel
fuel at 1200rpm
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Figure 3: NOx emission characteristics of various
biodiesel fuel at 1200rpm
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Figure 4: CO emission characteristics of various biodiesel

fuel at 1200rpm
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Figure 5: Soot emission characteristics of various biodiesel
fuel at 1200rpm
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various load at 1200rpm and BDF 0%
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