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Abstract : Biofuels are a form of renewable energy and vigorously require research to cope with the
changes in international energy supply and demand. Although they only account for a few percent of the
world's transport fuel to date, they are increasingly popular due to higher oil prices and an increasing
concern with global warming and investments into them are therefore growing each year. Biofuels are
renewable energy and need to be continuously researched to deal with changes in international energy.
Therefore, the authors intended to investigate varying biodiesel fuel ratios and biodiesel fuel temperatures
to present various uses for biofuels. Engine experiments were conducted with fixed fuel injection timing
of BTDC 22°CA using a four-stroke six-cylinder in a direct injection diesel engine. The results of this
study demonstrated that as the biodiesel fuel mixture increased, fuel consumption increased slightly, NOx
increased, CO decreased slightly, and PM decreased significantly. When the biofuel temperature changed,
NOx and PM increased slightly, brake specific fuel oil consumption increased and CO did not change
significantly.
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Fig 1 Schematic diagram of experimental
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Table 1 Specification of test engine
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Table 2 Korea Petroleum quality

Item Specification
Cylinder number 6
Cooling type Water-cooled
Cycle 4
Injection type Direct injection
BorexStroke (mm) 102 x 100
Piston displacement 5,393(cc)

Max. output

145PS / 3,200 rpm
( 35kgm / 2,000 rpm )

Test engine condition

110PS / 1800 rpm

Compression ratio 175 : 1
Fuel injection timing BTDC 22°CA
Fire order 1-5-3 - 6-2-4
Injection nozzle Multi(4-¢ 0.32mm)
Injection pressure 195kg/cn
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Test fuels
Item . Bio fuel
Diesel fuel 100
Specific gravity(15/4C) 0.8342 0.8752
Kinematic viscosi
(cSt@40 ) ty 2.67 3.754
Flash point(C) 75°C 128°C
Sulfur(%) 0.04 0
Water(%) 0 0.1387
Lower heatin,
value(MJ /kg)g 4238 36.76
Carbon(wt.%) 85.83 77.29
Hydrogen (wt.%) 13.82 12.68
Nitrogen (wt.%) 0.16 0.08
Oxygen(wt.%) 0 9.7
Cetane number 514 58.67
Wa:leor.i:ﬂel s - !
No. 1 I |:Q% Water pump |
Water outlet |
No. 2 I
Water outleté= :
No. 2 |
Water inlet

E/G outlet |
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Pressure
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Fig. 2 Schematic diagram of bio fuel temperature

control system
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Fig. 3 Brake specific fuel consumption on bio fuel
temperature and bio fuel ratio at 1,800 rpm
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