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Experimental Study on the Effect of DC Electric Field on Extinction

Characteristics of Counterflow Diffusion Flame
I H. Park’, M. K. Kim", S. H. Won™, M. S. Cha* , and S. H. Chung”

ABSTRACT

The effect of DC electric fields on the flame extinction was investigated experimentally
in counterflow configurations for the methane/oxygen/nitrogen diffusion flame. The
electric fields was applied by connecting the high voltage and ground terminals to the
upper and lower burners, respectively. In case of having electric fields, several modes of
flame extinction was observed according to the electric field intensity and strain rate
defined by the exit velocity. To visualize and characterize the flame structure and
intensity, planar LIF technique was adopted for OH radicals. Consequently, several
length scales, including the flame width, thickness, and height from the burner tip, were
introduced to explain the various flame behaviors and to characterize the flame
extinctions. It was found that the variation of flame width and the chemical reaction are
strongly related to a critical electric field intensity, thus the various modes of diffusion
flame extinction could he observed due to the electric fields.
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E : Electric Field Strength
V : Voltage
a . Strain Rate

L : Distance between Burners

Uo : Oxidizer Nozzle Exit Velocity subscript
. . . F : Fuel
Ur © Fuel Nozzle Exit Velocity 0 : Oxidizer
X : Mole Fraction '
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Fig. 2 Flame Extinction Map
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