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Mechanism Analysis on the Effect of High-Frequency AC Electric Field
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Abstract: In order to clarify the affecting mechanism of high frequency AC electric field on flame
combustion, two premixed lean gases including CH,/Air with the initial pressures of 0.1, 0. 3,
0.5 MPa and CH,/0O,/Ar with the initial pressures of 0.1 MPa were selected as the research
object. The high-frequency AC electric field with the amplitude of 5 kV and the frequency of 15
kHz was applied on the mesh electrodes within the combustion bomb. The flame propagation
characteristics of the two premixed gases under the high-frequency AC electric field and the flame
propagation characteristics of CH,/Air at different initial pressures were analyzed. The results
show that the degree of influence of the electric field on the development of the CH,/Air flame
surface gradually decreases, and the increase rate of average flame propagation velocity gradually

decreases with the initial pressure increasing under high-frequency AC electric field. With the
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increase of the excess air coefficient, the tensile effect on the CH,/Air flame gradually decreases
but that on the CH,/O,/Ar flame gradually increases under the electric field. The increase rate of
the average flame propagation velocity of CH,/Air gradually decreases, and that of CH,/O,/Ar
gradually increases under the electric field. The influences of the electric field on the flame
propagation of the two mixtures tend to be the same. This shows that in the premixed CH,/Air
lean gas, the vibrational collision between electrons and combustion product molecules, as well as
subsequent chain reactions, dominates the electrochemical effect in high-frequency AC electric
fields affecting combustion. The increase rate of the average flame propagation velocity changes
linearly with the increase of the simplified field E/N under different initial pressures. It shows
that it is feasible to use the simplified field E/N to measure the strength of the electrochemical
effect of high-frequency AC electric field.

Keywords: high-frequency AC electric field; lean burn flame; average flame propagation velocity;

electrochemical effect
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