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An Experimental Study on Oscillatory Combustion
of Premixed Flames

Shogo Itou Yutaka TsukaDA
Kenichi Itog  Shoichi Fukazawa

Abstract

There are two states of oscillatory combustion which occur in a combustion system
of Helmholtz resonator type. One is a high-frequency or acoustic reasonance oscillatory
combstion and the other is a low-frequency oscillatory combustion. The mechanism of
the latter combustion has not been clarified as yet.

In this study, propane-air premixed gases were burned in a glass mantle tube burner
mounted on a surge tank into which secondary air was fed through.

The oscillation mechanism and the relations between the two states of combustion
oscillation have been investigated by means of high speed photography, measurements of
the mantle tube pressure loss which characterize the vibratory combustion, the fluctuation
of flow velocity, static pressure and flame position.

The low-frequency oscillation evidently begins with momentary blow off as the sec-
ondary air is increased, and consists of a repeat cycle, flame existence and the blow off.

Wave patterns on low-frequency oscillation show that acoustic oscillation is observed
during flame existence which varies its amplitudes in accordance with the low-frequency
oscillation.
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