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Fuel Distribution Measurements in ATR Combustor
using PLIF

Seung-Jae Park* - In-Young Yang* - You-In Jin** - Soo-Seok Yang*

ABSTRACT

Fuel/air mixing in air turbo ramjet(ATR) combustor is a significant parameter of combustion
stability and efficiency. In this study, fuel distribution in the ATR model combustor was
measured to compare the degree of mixing with respect to the velocity ratio(r = va/vf) between
fuel gas and air. Planar laser-induced fluorescence(PLIF) and image processing method were

used to obtain two dimensional fuel distribution. Fuel mixing went bad with approaching to
r=1,
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Fig. 1 ATR engine layout
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Fig. 2 The 12-lobed petal nozzle
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Camera Controler

Fig. 3 Configuration of experimental apparatus
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Table 1 Full scale conditions

Table 3 Various fuel velocity (Case 2)

fake/sl | €=M/l T=u/vp
1) 0.01297 19.152 1.284
2) 0.01935 28574 0.8361
3) 0.02573 37.995 (.648
4) 0.03211 47.416 0.519
Air -condition
7% 0087 kg/s , &% 246 m/s

7 & |27 & H) 1
&4 37 ol g
-2 [kPal 2298 | 239.1
2 2 [K] 202.1 | 9246
A lkg/m’] | 2744 | 04987 | U EH=55
+ Zke/s] 1.7 0.098 | &= HI=061

£ = (m/s] 59.8 986

Re 239,790 | 12,776
Table 2 Various air velocity {Case 1)
ksl | EEIm/s] | T =v/up
1) 0.05806 16.496 0.348
2) 0.08661 24.610 0519
3) 011517 32.724 0.690
4) 0.14373 .. 40839 . 0.861

Fuel condition

w3 0032 kg/s , £%: 474 m/s
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Fig. 4 Various air velocity {(Case 1)

Fig. 5 Various fuel velocity (Case 2)
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Fig. 6 Fuel distribution along the flow direction
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