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Study on the flickering behavior of propane/air and methane/air

premixed flame confined in a tube
Young Tae Guahk, Dae Keun Lee, Kwang Chul Oh and Hyun Dong Shin

ABSTRACT

Flickering behaviors of lean premixed flame of propane/air and methane/air flame
anchored by a pilot flame in a tube were investigated. Unsteady behaviors of the flame
were monitored by a high speed ICCD camera and the flickering frequency was defined
as the number of flame curvatures passing a fixed spatial point in a second. Unlike
previous studies in which flames are in open condition so that the flickering mechanism
is an unstable interaction of hot buoyant products with the ambient air, flames in this
study are surrounded by a tube which means they are not open to ambient air, so that
there is no interaction between hot buoyant products and ambient air. Despite the fact,
there exists flickering phenomena and the flickering frequency ranges from 10 Hz to 50
Hz which is wider compared to previous studies. We relate the flickering mechanism to
flame-generated vorticity and analytic solution for locally approximated flow is used. As
a result, the relationship between flickering wavelength and dimensionless vorticity is
acquired and the cause of higher range of flickering frequency is explained.

Key Words : flickering(¥#4), Fr number(Fr %), dimensionless buoyant force(¥}4
B2} dimensionless vorticity($214 %)
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Fig. 1 Experimental setup
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