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Abstract : The purpose of this paper is to analyze the effects of ethanol blending ratio and fuel temperature in
diesel-ethanol blended fuel on the spray-atomization characteristics in a high pressure common-rail injection system. In
this work, a diesel fuel and three blended fuels were used as test fuels. Blended fuels were made by blending ethanol
with a purity 99.9% to diesel fuel, from 0% to 30%. In order to keep diesel-ethanol blending stability, 5% of biodiesel
fuel as volumetric ratio was added into test fuels. The fuel temperature was controled in steps with 40K, from 290K to
370K. Macroscopic spray characteristics were investigated by analyzing the spray tip penetration and spray cone angle
through spray images obtained from visualization system. In addition, in order to study microscopic spray characteristics
of ethanol blended fuels, the droplet diameter, was analyzed using the droplet measuring system. It is revealed that the
spray tip penetration is similar regardless of ethanol blending ratio. As ethanol blending ratio isincreased, the spray cone
angle becomes wider. It is shown that the spray cone angle is affected by low viscosity and density of ethanol. As the
fuel temperature increases, the spray tip penetration and spray cone angle become shorter and narrower respectively. The
SMD of ethanol blending fuelsis smaller than that of diesel fuel because of low viscosity and surface tension of ethanol.
Key words : Diesel-ethanol blended fuel(t] -l €--8- &3}<1 5), Spray tip penetration(&-+- =2 A 2]), Spray cone
angle(EF7}), SMD(Sauter 1 Y 74)
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Fig. 3 Effect of fuel blending ratio on the phase separation at
opened and closed cap conditions
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A Study on the Spray-atomization Characteristics of Diesel-ethanol Blended Fuels in a High Pressure Diesel Injection System

Table 1 Fuel properties of the ethanol-diesel blended fuel
Test fuels D100 | DE10 | DE20 | DE30 | E100
Dynamic viscosity
(mPa - s, 20°C)
Kinematic viscosity
(mm?s, 20°C)
Density
(kg/m®, 20°C)
Surface tension
(dyne/lcm, 20°C)

281 | 26 | 244 | 236 | 1.19

3414 13.175|2.994 | 291 | 151

823 | 819 | 815 | 811 | 789

31.77 | 30.36 | 29.72 | 28.63 | 22.8

L 1.42-
Refractive index 143 - - - 1.364

Diesel | 100 | 85 75 65 0
Ethanol 0 10 20 30 | 100
Biodiesel | 0 5 5 5 0

Blending ratio
(%)

Table 2 Experimentd conditions

Test fuels D100, DE10, DE20, DE30
Energizing duration 0.7 ms
o Injection pressure 60, 120 MPa

Sprayg;t;z::zanon Ambient pressure 2MPa
Fuel temperature 290, 330, 370 K
Injection pressure 60 MPa

PDPA system Ambient pressure 0.1 MPa

Fuel temperature 290K
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