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Abstract: The electric fields around point electrode, ring electrode, and mesh electrodes with
diameters of 20 mm and 60 mm are simulated with Ansoft Maxwell software, and the electric
field distributions in constant volume combustion bomb are obtained. An experiment is also
conducted to investigate the different influences of the four electrodes under applied negative
voltages(—5 kV and —10 kV) on the deformation rates in different directions (at angels of 0°,
15°, 30°, 45°, 60° and 70° to the plane) of premixed CH,/air mixtures at the excess air ratio of
1.2 room temperature and atmospheric pressure. The results show that the average flame
deformation rates in different directions of the ring electrode get the minimum in the case of
negative voltages, followed by point electrode and mesh electrode with diameter of 20 mm. As
applied voltage of —5 kV, the average flame deformation rates in different directions of the mesh
electrode with diameter of 60 mm slightly differ from those of point electrode. As applied voltage
of —10 kV, the average flame deformation rates over 45° get larger than those of the other

electrodes and the flame deforms greatly, the electric field distribution of the ring electrode thus
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is beneficial for whole flame development to reduce the probability of flame quenching

Keywords: spherical propagation flame; electrode; electric field distribution; flame deformation rate
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