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An Effect of Pressure Fluctuations of a Combustion Chamber
on the Modulation of Equivalence Ratio in the Channel of the Burner

Jung Goo Hong, Kwang Chul Oh and Hyun Dong Shin
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Abstract

In order to understand the phenomena of combustion instability, an experimental study was conducted at
the moderate pressure and ambient temperature conditions. The flame behavior and the pressure fluctuations
were measured in a dump combustor. Various types of combustion modes occurred in accordance with the
equivalence ratio and the fuel supplying conditions. The fluctuation of pressure, heat release and equivalence
ratio were measured by piezoelectric pressure sensor, high speed Intensified Charge Coupled Device
(HICCD) camera and gas chromatography respectively. Two representative modes were self-excited pressure
oscillations at the resonance of combustion chamber (200Hz) and instabilities related to the modulated fuel
flow rate through the fuel holes (10Hz). It is found that, especially in an unchoked fuel flow condition, the
modulation’ of the fuel flow rate affects the characteristics of flame behavior and pressure fluctuations in a
lean premixed flame.
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Fig. 1 Schematic of the experimental apparatus
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Fig. 4 Coherent vortex structures of mode 1
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pressure fluctuations of the combustion chamber
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