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Combustion Characteristics of CH,/Air Premixed Flame under
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Abstract: To investigate the effect of DC electric field on the combustion characteristics,
experiments were conducted under the condition of normal temperature and initial pressure of 100
kPa, and electric field was applied on the mesh electrodes within the combustion bomb in three
ways: applying negative DC electric field on both sides; applying positive DC electric field on
both sides; and applying negative DC electric field on the left side and positive DC electric field on
the right side. The methane/air premixed flame combustion characteristics were studied under the
three kinds of electric fields. The results showed that the flame deformation, average flame
propagation velocity and pressure peak all increased with the increase of the loading voltage.
When the voltage amplitude was the same, the negative electric field applied on both sides had the
strongest promotion effect on the flame, followed by the negative electric field on the left side and
positive electric field on the right side, and the weakest promotion effect on the flame resulted

from applying positive electric field on both sides. Simulation results show that electric body
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force increases gradually with the increase of voltage, and the correlation coefficients of linear

fitting of the average flame propagation velocity with the electric body force are 0. 996 and 0. 997

for the negative electric field and positive electric field, respectively. The simulation results also

show that the correlation coefficients of linear fitting of the increasing rate of pressure peak with

the electric body force are 0.989 and 0.971 for the negative electric field and positive electric

field, respectively. These results indicate that the electric body force is closely related to the

effect of applied electric field on the flame.

When the voltage amplitude is 10 kV, the

development degrees of ionic wind with the negative electric field and positive electric field applied

on both sides are 0. 153 and 0. 019, respectively, indicating that it is the different development

degrees of ionic wind that lead to the different promotion effects of positive and negative electric

fields on combustion characteristics.

Keywords: DC electric field; combustion; electric body force; development degree of ionic wind
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