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Vibration Characteristics of Lean Premixed Flame Anchored by

a Hydrogen Pilot Flame in a Tube
Young Tae Guahk, Kwang Chul Oh and Hyun Dong Shin

ABSTRACT

Lean laminar premixed propane and methane flames which were anchored by a
hydrogen-pilot flame in a tube were investigated experimentally. The flame shapes were
observed by varying mean velocity from 10cm/s to 140cm/s and equivalence ratio from
0.45 to 0.8,

In this study, behaviors of flames are divided into five regions such as tail-out,
flash-back, flickering, stable and vibrating flames with respect to the mean velocity and
the equivalence ratio.

Although the flames are unstable in both the flickering and the vibrating region, they
have different characteristics such as the frequency, sound generation and creation
process of flame curvature. The flickering region exists near the flammability limit and
the flame flickers in a frequency of about 10Hz. When flame front is bended, the
propane flame front is straightened and the methane flame front is bended more by
thermo-diffusive instability. In the vibrating region, the flame vibrates emitting audible
sound in a frequency of about 100Hz. In the boundary of vibrating region, the vibration
of flame changes between two modes such as single frequency vibration and dual
frequency vibration. Increase and decrease of vibration in each mode are determined by

thermo-acoustic instability.
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