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Experimental Study on the Behaviors of Lean Premixed Flame of
Propane/Air and Methane/Air in a Tube

Young Tae Guahk’, Kwang Chul Oh™

and Hyun Dong Shin""

ABSTRACT

Behaviors of lean premixed flame of propane/air and methane/air flame anchored by a
pilot flame in a tube were investigated experimentally varying the mean velocity from
10 to 140 cm/s and the equivalence ratio from 0.45 to 0.8. Behaviors of both flames are
divided into five regions of stable, flash-back, tail-out, flickering and vibrating. General
characteristics of each region and Le number effect are investigated. Two main
instabilities, flickering and vibration, are both unstable but the instability mechanism, the
frequency and the amplitude of pressure fluctuation are different. In the edge of the
vibrating region, pressure fluctuation repeats generation and extinction. Repeated growth
and decrease of the amplitude of pressure fluctuation are explained by Rayleigh’s index.
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Fig. 4 Shapes of propane flame. The
equivalence ratio decreases keeping mean
velocity 31cm/s. (a, b) stable region, (c)
flickering region, (d) tail-out region ; Black
solid line shows tube wall.

(a) (b) (c) (d) (e)
Fig. 5 Shapes of propane flame. The
equivalence rafio increases keeping mean

velocity 100cm/s. (a, b, e) stable region, (c,
d) vibrating region
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Fig. 6 Shapes of methane flame. The
equivalence ratio decreases keeping mean
velocity 31cm/s. (a) stable region, (b, c)
flickering region, (d) tail-out region
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Fig. 7 Shapes of methane flame. The

equivalence ratio increases keeping mean
velocity 51cm/s. (a) flickering region, (b, c,
d) vibrating region, (e) stable region
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Fig. 10 Pressure(P’), heat release fluctuation
(Q') and P'Q’ in single—frequency vibrating
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Fig. 11 Pressure(P’), heat release fluctuation
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mode
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