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A Feasibility Study on the Characteristics of Performance of
Biodiesel Fuel according to Operating Application in Diesel Engine
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Abstract : The most common biofuel crops include corn, rapeseed/canola, palm oil, jatropha, soybean,
cottonseed, sunflower seeds, cassava, algae, coconut, etc. Biodiesel is a vegetable oil- or animal fat-based
diesel fuel consisting of long-chain alkyl esters. Generally, biodiesel made from vegetable oil does not
perform well in cold climates because vegetable oil is high in saturated fats, and ice crystals tend to form
in biodiesel. This means that 100% biodiesel is referred to as BDF 100, while 10% biodiesel and 90%
petrol diesel is labelled as BDF 10. Similarly, 20% biodiesel and 80% petrol diesel is labelled as BDF 20,
and 30% biodiesel and 70% petrol diesel is labelled as BDF 30. The results showed that fuel consumption
slightly increased with an increase in biodiesel pressure. The increase in pressure and the reduction in heat
generation rate caused a decrease in particulate matter. Furthermore, fuel consumption increased as biofuel

temperature rose.

Key Words : Bio Diesel Fuel (BDF), Brake Specific Fuel Oil Consumption, Cylinder Pressure, Rate of
Heat Release, NOx
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Table 1 Properties of test fuels
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Table 2 Engine fuel control system

Test fuels Engine fuel temp. control system
Item Diesel fuel | Bio fuel Supply fuel pressure 0~0.5 bar
L 2
0.8342 0.7852 Water amount 3(1)£/2 lfg/c;;o,
Specific gravity (15/4C) 51.4 58.67 mm, 25C
Kinematic viscosity 267 3745 Control temp. 1T
St@40C) : : :
(c Max. supply 7 ¢ /min
Flash point (C) 75C 128C Setting temp. 30~60C
Sulfur (%) 0.04 0 Cooling amount 9 kW (7,500 kcal/h)
Water (%) 0 0.1387 Heating amount 6 kW (5,000 kcal/h)
Lower heating value Max. pressure 5 bar
(M/kg) 42.8 36.76 v p >
. ter t . °
Carbon (Wt.%) 85.83 77.29 ax. water Temp c
Max. pressure 5 bar
Hydrogen (wt.%) 13.82 12.68
- Required pressure 2 bar
Nitrogen (wt.%) 0.16 0.08
o % 0 07 Water circulation 25 ¢ /min
xygen (wt.%) . pump
Max. pressure build 0.4 bar
T = ﬁﬁ i S, Capacity AT back pressure
a i = Max. pressure 0.5 bar
] o z aa :
z 2 ' b Max. water temp 110C
ﬁ g ; Fuel Flow : :
e | g | R 1
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Fig. 4 Cylinder
temperature and Bio fuel ratio at 1,800 rpm

pressure on various Bio fuel
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Fig. 5 Rate of heat release on various Bio fuel
temperature and Bio fuel ratio at 1,800 rpm
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