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Abstract: Combustors with non—premixed flames are widely used in propulsion and power systems. To pre-
dict and control the combustion oscillation, it is crucial to understand the flame dynamics, which can be de-
scribed by the flame transfer function. The one—dimensional distributed flame transfer function for a methane—air
coflow non—premixed flame was investigated experimentally. The two—microphone technique and CH" chemilumi-
nescence intensity measurement were used to determine the inlet—velocity perturbation and heat release oscilla-
tion, which are the input and output to the flame transfer function. A Cassegrain optical system was used to im-
prove the spatial resolution so that the local, temporal intensity of chemiluminescence can be measured, there-
fore the one—dimensional distributed flame transfer function. The results show that in the frequency domain, the
amplitude of the distributed flame transfer function has two peaks, and the angle of the distributed flame transfer
function has a nearly  shift through between two peaks. This is caused by the hot spots propagating downstream
across the flame surface.
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Fig.1 Magnitude and phase of the distributed flame

transfer function G, with Pe=15,
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Fig. 2 Schematic diagram of the experimental system
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Fig.3 Schematic diagram of the Cassegrain optical system
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Reynolds number of the coflow air Re,
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Fig. 9 One-dimensional distributed flame transfer function

of non-premixed flame
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