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Analysis of Acoustic Excitation Effect on Lean Blowoff in Premixed
Bluff Body Flames

Chanyeong Jeong®, Jeongjae Hwang™, Jisu Yoon®, Taesung Kim®, Jeoik Shin®, Younghin Yoon®'

ABSTRACT

The blowoff phenomenon was experimentally investigated in a ducted combustor
according to the acoustic excitation. The blowoff equivalence ratio rapidly increases at

specific acoustic excitation frequencies.

A resonance phenomenon occurs Wwhen the

excitation frequency approaches the harmonic frequency of the combustor. The resonance
increases the velocity fluctuation in the combustor and the infiltration velocity of the
unburned gas in the shear layer. Consequently, the mixture velocity exceeds the burning
velocity and the blowoff occurs at the higher equivalence ratio.
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Fig. 1 Schematic of the ducted combustor with
the v—gutter bluff body.
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Fig. 2 The trends of blowoff equivalence ratio
and harmonic frequencies in a combustor where
the total length is (a) 2015 mm, (b) 1615 mm.
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Fig. 3 Trends of the velocity fluctuation and
blowoff equivalence ratio.
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Fig. 4 The distribution of the inflowing velocity
at each phase with the excitation frequencies.
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