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Abstract; An experiment was conducted on a constant-volume combustion bomb at normal
temperature and atmospheric pressure to investigate the effects of negative DC electric field and
low-frequency AC electric field formed by the mesh electrodes on the flame shape, propagation
speed and combustion pressure of premixed CH,/air mixtures. The results show that both the
negative DC electric field and the low-frequency AC electric field can increase the average flame
propagation speed and the combustion pressure and low-frequency AC electric field performs
better than the negative DC electric field. When the frequency of low-frequency AC is decreased,
the promoting effect is increased. When the excess air ratio is 1.6, compared with the case
without the voltage applied, the average flame propagation speeds of negative DC electric field at
—5 kV and low-frequency AC electric fields at the frequencies 40, 60, 80 and 100 Hz and when
the effective voltage is 5 kV, will have an increase of 37.93%, 72.41%, 55.17%, 48.28% and

39.66% , respectively; and the maximum increasing rates of the relative combustion pressure are
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0.23, 0.65, 0.58, 0.48 and 0. 28, respectively.

Keywords: negative DC electric field; low-frequency AC electric field; frequency; flame propaga-

tion speed; combustion pressure
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