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Experimental Study on the Stability Enhancement of Nonpremixed

Flames in Coflow Jets
Sang Hee Won, Seung Kwan Ryu, Suk Ho Chung, and Min Suk Cha

ABSTRACT

The enhancement of flame stability in coflow jets has been investigated experimentally
by observing the liftoff behaviors of nonpremixed propane and methane flames in the
electric fields. The liftoff or blowoff velocities has been measured in terms of the applied
AC voltages and frequency. The experimental results showed that the liftoff velocity
could be extended significantly just by applying the high voltage to the central fuel
nozzle both for propane and methane. As increasing the applied voltage, the liftoff
velocity increases almost linearly with the applied voltage and have its maximum value
at certain applied voltage. After that, the liftoff velocity showed decrease with the
applied voltage. Through the experimental observation, we found that the liftoff velocity
could be correlated well with the applied voltage and frequency in the linearly increasing
regime. And after having maximum in the liftoff velocity, it was observed that the
liftoff velocity decreases with the applied voltage irrespective of AC frequencies. To
visualize the change of flame structure with electric fields, planar laser induced
fluorescence technique was adopted, and the enhancement of flame stability has been
explained based on the flame structural change in electric fields.
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