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Abstract: In order to obtain the transient concentration distribution of OH in unstable flame, a
calibration-free OH quantitative measurement method based on PLIF is proposed in this paper.
This method uses a bidirectional laser set-up to acquire OH fluorescence images containing infor-
mation about laser depletion along the path. A recursive structure algorithm is proposed to ex-
tract the absorption coefficient distribution of the laser, which greatly reduces the stringent re-
quirements of existing data processing methods on optical alignment accuracy and image signal-to-
noise ratio. With this method, a study on non-premixed lean-fuel flame of aeroengine swirl com-
bustor model is carried out, and the transient spatial distribution of OH radical is obtained. The
results show that as the flow rate increases in the combustion chamber, the oxygen-fuel mixing
degree in the upstream of the flame and the disturbance degree of turbulence on the combustion

reaction increase too, and the flame structure also changes significantly. However, the peak con-
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centration of OH is on the order of 10" em *

at those tested operation points.

Keywords: swirling flame; OH radical; laser-induced fluorescence; quantitative measurement.
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Fig. 1 Schematic of the combustor
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Table 1 Operation points of the experiment

TH HEEmE/(Lemin) R4 EL Fisk
1 1.5 0.75 1 300
2 3.0 0.75 2 500
3 4.5 0.75 3800
4 6.0 0.75 5 000
5 5.2 0. 65 5 000
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Table 2 Optical parameters of the experiment
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Fig. 2 The optical set-up for bi-directional OH PLIF

measurement in the swirling flame
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Fig. 4 Architecture of the recursion methods for laser

absorption calculation [[
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total laser depletion
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number of fragments at level 1
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