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An Experimental Study on Spray Characteristics of Diesel and Bio-diesel Fuel
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Abstract: The using of diesel engine will be increased in the world for fuel economy. But
diesel engine emits harmful emissions such as much NOyx, smoke etc. In this study,
experiments were performed to investigate the spray characteristics of diesel spray in a
common-rail system according to fuel temperature, injection pressure, injection period
and fuel viscosity etc. using a high speed video camera. Diesel oil has different spray
patten due to injection pressure and injection period in a common-rail system. A Filter
pressure was influenced by fuel temperature which was turned to fuel viscosity related
to a fluid flowing. The effect of the bio-diesel fuel mixing ratio on the spray and
atomization characteristics was also investigated at various experimental conditions. It
shows that the droplet atomization characteristics of bio-diesel fuel showed deteriorated
results as the mixing ratio of biodiesel increased because of the high viscosity.

Key words: Biodiesel, Spray tip penetration, Common rail injection system, High speed
video camear
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Table 1: Test fuel properties
o gggif dEIA H TE Fuel Property Diesel B(i}%&igg)el
2 APl AR PR E A AETAM Lower Heating Value, 432 | 396
2%, eEzd Asd 9 psgzger py | MIke
Ho] k. A7 EARAAEHLS ALy e 9= Kin. Viscosity, at 40T 2.49 4.21
Density, kg/m® at 15C | 821.1 | 875.4
ST Carbon, wt % 85.8 | 76.2
Hydrogen, wt % 13.8 12.4
Oxygen, wt % 0 11
o Cetane Number 51.8 57

LA
High speed camera

Injector driver & delay generator

Image grabber

Figure 1: Schematic
apparatus

diagram of experimental
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g5 [ = Diesel Filter before pressure
—e— BD50 Filter before pressure
—a— Diesel Filter after pressure
—v— BD30 Filter after pressure

Fuel Filter Pressure(bar)

-6 -4 -2 0 2 4
Fuel Temperature(c)
Figure 4: Filter former pressures, filter latter pressure
characteristics of Bio diesel and diesel according to
supply fuel temperatures (injection pressure: 600 bar,
injection period: 11004s)
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6.5 - —a— Diesel Filter Difference pressure
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Fuel Temperature(c)
Figure 5: Filter difference pressures characteristics of
Bio diesel and diesel according to supply fuel
temperatures (injection pressure: 600 bar, injection
period: 1100us)
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Figure 6: Spray angles for diesel and BD20, BD50
(Injection pressure 600bar, Spray time 1100us,
T=269k)
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Figure 7: Spray angles for diesel, BD50 (Injection
pressure: 300, 600, 900bar, Injection period: 1100xs,
T=269k)
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Figure 8: Spray tip penetrations for diesel, BD20,
BD50 (Injection pressure: 600 bar, Injection period:
1100us, T=269k)
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Figure 9: Spray tip penetrations for diesel, BD50
(Injection pressure: 300, 600, 900 bar, Injection
period: 1100 s, T=269k)
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