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An Experimental Investigation on Spray Behavior of Biodiesel and DME on
Blended Ratio in High Temperature and Pressure Ambient Conditions

Seung Hwan Bang, Mun Soo Chon, Chang Sik Lee
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Abstract

The objective of this work is to analyze the macroscopic behavior of spray and injection characteristics on the DME
blended biodiesel at different mixing ratios by using spray visualization and injection rate measurement system. The spray
images were analyzed to a spray tip penetration, a spray cone angle and a spray area distribution at various mixing ratio of
DME by weight. The influence of different injection pressure and ambient pressure on the fuel spray characteristics are inves-
tigated for the various injection parameters. In order to analyze the injection characteristics of test fuels, the fuel injection
rate is measured at various blending ratio. The variation of viscosity of the blended fuel by the mixing of DME fuel shows
the improved effect of spray developments. Also, it was found that the injection quantities of high blended ratio were larger
than that of lower blended fuel. Also, higher blending fuel showed a faster evaporation than that of mixing ratio of test fuel
because kinetic viscosity was changed by blending ratio.
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Fig. 1 Schematic of fuel injection rate apparatus
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Fig. 2 Schematic of spray visualization system
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Table 1 Experimental conditions
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Table 3 Specifications of spray visualization system

Injection system Common-rail
. Min-sac type, Single hole
Injector nozzle D=0.3 mm, L/D=2.67
Ambient pressure (Pamb) | 0.1, 1, 2, 4 MPa
Tube preassure 4 MPa
Ambient temperature 600K
Fuel temperature 320 ~ 400K
Energizing time (teng) 1.0 ms
Mixing ratio (%) 0 : 100 (Bio)
(DME : Biodiesel) 25275 (B75)
50 : 50 (B50)
75 : 25 (B25)
100 : 0 (DME)

Light source Nd:YAG laser
LASER Wave length 532 nm
Beam thickness | ~1 mm
ICCD Scan area 8.6 mmx6.9 mm
camera Resolution 1280(H)*1024(V)
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Table 2 Test fuels properties
Property Diesel Bio B75 B50 B25 DME
Density (kg/m’) 838 886 876 819 800 667
Viscosity (cSt, 40°C) 2.48 4.6 1.3 0.55 0.25 0.185
Vapor pressure(MPa) 0.0023 0.0023 1.40 2.81 4.20 5.6
Bulk modulus of elasticity (N/m?) 14.9 E+08 19.1 E+08 - - - 6.37 E+08




20 /JOURNAL OF ILASS-KOREA VOL. 15 NO. 1 (2010)

60

40

204

Injection rate (mg/ms)

T T T T T
0.2 0.4 06 08 1.0 12
Time from start of energizing (ms)

Fig. 3 Comparison of injection rate (Pi;j =60MPa, teng =1.0
ms)
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Fig. 4 Spray development at different injection and ambient pressure
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