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Abstract

In spite of the merits of high heat transfer, low NQO, emission and compact combustion, direct

and/or indirect application of pulsating combustion system is at a low ebb due to the strong noise

and the lack of physical understanding. Knowledge on the physical natures of the heat addition

process coupled with the accoustic wave is a key factor in determining a way for the effective

control of the pulsating combustor. The purpose of this study is physical understanding of the

periodic combustion process in the Helmholtz-type pulsating combustor. To realize it, direct

visualization, measurements of mean temperature and species concentration and the investigation

of the fuel flowrate's effect to the fluctuating pressure, air suction rate and frequency were

performed. Volumetric expansion of the flame attached at the edge of the stabilizer occurs during

the main reaction period which corresponds to the pressure increasing. Ignition occurs by mixing

fresh reactants with a hot residual flame which has a shape of a sooty luminous flame. Fuel

consumption rate is proportional to the operating frequency linearly and square of the fluctuating

pressure. In other words, the amount of consumed fuel for a cycle is independent of the operating

frequency or the fuel flowrate in a given geometry. If minimum mixing and reaction times can be

obtained in a period, expansion of fuel input range and high frequency’s operation will be possible.
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