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Measurement of the fuel distribution in a scaled ATR
combustor using PLIF

Yu-In Jin* - In-Young Yang** - Young-Hwan Choi** - Soo-Seok Yang**™*

ABSTRACT

Mixing performance between fuel and oxidizer is a significant parameter of combustion
efficiency and stability in an air-turbo ramjet combustor. Two types of petal mixer were
experimented to research the mixing performance. Mixing performance and fuel distribution
images were obtained for petal mixers. Planar laser-induced fluorescence(PLIF) was used to obtain
2-D fuel distribution. The obtained images were processed in order to make use of the image
information to a quantitative level. The results of analyzing the fluorescence images could be

useful to find better mixing performance between mixers.
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Table 1. Fluorescence Intensity Summation of Mean
Images at Each Position( > 10* )

1 mn 27 mn 46 mn 122 mn
mixer 1 | 1.8823 | 3.8814 | 3.8347 | 3.8502
mixer 2 | 3.1511 | 5.1147 | 4.2076 4.2773
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Table 2. Standard Deviation/Average at Each Position

Tmn | 27 mn 46 mn 122 mn
mixer 1 | 1.3185 | 0.7218 | 0.6049 | 0.3544
mixer 2 | 1.0305 [ 0.5992 | 0.4994 0.3106

Table 3. Fuel and Oxidizer Velocity and Velocity

Ratio
Ve
Vi /9| Vo (m/9) 7=
mixer 1 16.7 19.9 1.19
mixer 2 10.0 23.0 2.30
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