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Effects of AC Electric Field Voltage Amplitude on Spherical Flame
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Abstract: To find out the influence factors of high frequency AC electric field voltage amplitude
on spherically expanding flame, the basic principles of electromagnetism are used to conclude that
the value of electromagnetic energy gets proportional to the square of RMS AC voltage and the
distance to the axial in the cylinder with two mesh electrodes as its bottom surfaces at any time;
the electromagnetic energy density decreases radially in the cylinder; the thermal and
electrochemical effects produced by electromagnetic energy promotes the the average flame
propagation rate, and the uneven distribution of electromagnetic energy density leads to a flame
deformation. An experiment is conducted to investigate the relationship between RMS AC voltage
and the average flame propagation rate/deformation of premixed CH,-air mixture flame at room
temperature and 3 kinds of excess air ratio, under atmospheric pressure and high frequency AC
electric fields. The results show that when RMS AC voltage is lower than 2 kV, thermal effect
produced by electromagnetic energy promotes the average flame propagation rate, and when RMS
AC voltage is higher than 2 kV, electrochemical effect promotes the average flame propagation

rate, and the uneven distribution of electromagnetic energy density leads to transverse stretch of
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the flame.
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