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Onset condition of the combustion-driven sound in a surface burner
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Abstract

A strong combustion-driven sound from a surface burner made of a perforated metal
fiber plate for premixed gas was investigated to clarify the physical mechanism of its genera-
tion. A simple model was developed for the acoustic power generation in terms of the heat
transfer response function and the acoustic impedance of the burner. The acoustic imped-
ance of the perforated metal fiber placed on the open exit was measured and the heat release
response of the burner to the oscillating flow associated with the acoustic disturbance was
expressed in terms of a response function. It was found that the power i1s generated by the
heat release in response to the downstream particle velocity, in contrast to the upstream ve-
locity in the case of the Rijke oscillation driven by a heater placed in the lower half of a
columm with upstream flow. The measured frequencies of the oscillation were in agreement
with the estimated resonance frequencies and their excitation was varied with the combus-
tion conditions. For the same fuel rate, the excited frequency increases with the air ratio if it
i1s low but decreases with the ratio if not so low. Such frequency characteristics were ex-
plained by assuming a heat release response function with a time constant and it was shown

that the excited frequency decreases as the time constant increases.
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Fig.1 Measured impedance of the perforated
metal-fiber plate at the open end of a
tube
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Fig.2 Schematic of the surface burner for the
experiment
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