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Abstract: This study investigates the effects of direct current electric fields on the combustion characteristics of
biodiesel droplets, including flame morphology, combustion rate, and soot generation characteristics. The ex-
periment utilized palm oil-based biodiesel produced by a certain company as fuel, and employed a combination of
high-speed imaging and forward light attenuation methods, along with a high-voltage DC power supply,

electrode system, and high-speed imaging equipment, to quantitatively analyze the changes in flame structure,

combustion rate, and soot emission characteristics during the combustion of droplets. The study found that as the
voltage increased from 2 kV to 8 kV, the height of the upper part of the flame gradually decreased while the lower
part expanded significantly, forming an asymmetrical flame structure; at 8 kV, the flame distribution tended to
be uniform and symmetrical, the combustion time decreased by 30.6%, the combustion rate increased, and the
peak soot mass was reduced by 29.8% compared to the conditions without the electric field. Additionally, the qual-
ity of soot exhibited a periodic pulsation at 100 Hz, but its frequency was unaffected by the voltage intensity. The
results indicate that the DC electric field can significantly optimize the combustion performance of biodiesel drop-

lets by shortening the combustion cycle, improving flame stability, and reducing particulate matter emissions.
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Fig.1 Schematic diagram of the experimental setup
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time at different voltages
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time at different voltages
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Fig.7 Droplet combustion rate constant at different voltages
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