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Effect of Electric Fields on the Propagation Speed of Tribrachial

Flames in Coflow Jets
Sang Hee Won™, Suk Ho Chung™, and Min Suk Cha™

ABSTRACT

The effect of electric fields on the propagation speed of tribrachial flames has been
investigated in a coflow jet by observing the transient flame propagation bhehavior after
ignition. Without having electric fields, the propagation speed of tribrachial flame edges
showed a typical behavior by having an inverse proportionality to the mixture fraction
gradient at the flame edge. The behavior of flame propagation with the electric fields
was investigated by applying high voltage to the central fuel nozzle and the
enhancement of propagation speed has been observed by varying the applied voltage and
frequency for AC electric fields. The propagation speed of tribrachial flame was also
investigated by applying negative and positive DC voltages to the nozzle and similar
improvements of the propagation speed were also observed. The propagation speeds of
tribrachial flames in both the AC and DC electric fields were correlated well with the
electric field intensity, defined by the electric voltage divided by the distance between

the nozzle electrode and the edge of tribrachial flames.
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Figure 1. Schematic of experimental setup.
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Figure 2. Instantaneous direct photos of propagating tribrachial flame for
Us = 6.27 m/s (a) without electric field, (b) with electric field when ¥,

=6 kV, f = 60 Hz.
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Figure 3. Behaviors of flame edge height during
propagation for Uy = 6.27 m/s with and without
electric fields.
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Figure 5. Propagation speed of tribrachial flame in
terms of mixture fraction gradient with and
without electric fields.
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Figure 6. Propagation speed of tribrachial flame in
terms of axial coordinate as varying the applied
AC voltage.
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Figure 8. Propagation speed of tribrachial flame in
terms of axial coordinate as varying the applied
negative and positive DC voltages.
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