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Experimental Study on the Spray Behavior of
Non-Esterification Biodiesel Fuel
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Abstract

Biodiesel fuel has different spray patterns, because viscosity and surface tension of biodiesel fuel are higher than that of
diesel fuel. The diesel combustion is strongly controlled by the fuel 'spray behavior in combustion chamber. So, it was needed
to understand the spay characteristics of non-esterification biodiesel fuel. In this study, the spray characteristics of non-ester-
ification biodiesel fuel was investigated to confirm of an effect of WDP. The characteristics of fuel atomization was analyzed
with SMD and span factor through laser diffraction particle analyzer (LDPA), and the process of spray injection was visu-
alized through the visualization system composed of a halogen lamp and high speed camera. It was found that injection delay
time and SMD of blended fuel with WDP get shoter and smaller than that of non-esterification biodiesel fuel.
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Table 1 Properties of test fuels

diesel BDF WDP

Calorific value [MJkg] | 43.96 39.17 16.61

Cetane number [wt%] 514 57.9 -

Sulfur [wt%] 0.05 | <0.01 -
Carbon [wt%)] 85.83 7570 | 59.87
Hydrogen [wt%)] 13.82 | 1270 | 13.29
Oxygen [wt%] - 11.60 | 26.61

Kinematic viscosity

[30°C cSt] 3.76 12.06 3.59
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Trigger(TDA-3100A)
Injection Driving pulse generator

Fig. 1 Schematic diagram of spray apparatus
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