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Indirect Ignition Process of Slinger Combustor
WANG Yu-ming, WANG Yi-yang, XIAO Wei, PENG Zhong—jiu
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Abstract: In order to study the indirect ignition process of the slinger combustor, the large eddy simulation
(LES) of the combustor of three different initial fire kernel positions is carried out. The simulation results are veri-
fied by ignition experiment and performance experiment. The results show that the main combustion zone of the
slinger combustor can be divided into three zones, namely a main recirculation zone, a cross gas flow zone and a
secondary recirculation zone. The key to the successful ignition of slinger combustor is that the initial torch enters
the secondary recirculation zone. The absolute error of the fuel—air ratio (FAR) at lean ignition boundary between
LES simulation and the ignition experiment is within 0.004.
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Fig. 3 Setup of combustor test rig
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Table 1 Accuracy of test equipment

Parameter Range Accuracy
Inlet pressure/MPa 0.1~12 +0.5%
Inlet temperature/C 15 ~ 400 +2°C

Outlet temperature/C 100 ~ 1600 +0.5%
Fuel flow rate/( g/s) 0.1~ 100.0 +0.5%
Air flow rate/(kg/s) 0.1~3.0 +1.0%

Rotational speed/(r/min) 0~5.5%10° +1.0%

Gas composition €0,C0,,CH,,UHC +1.0%
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Table 2 Experimental state

Mach
State Temperature/K Pressure/MPa ac Remark
number
0.07,0.09, ..
1 300.0 0.10 0.11.0.13 Ignition test
2 456.8 0.37 0.12 Performance test
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Table 3 Accuracy verification of calculation results

Parameter Simulation Experiment 1 Experiment 217! Error/%
Total
o 7.75 7.60 7.50 1.97
pressure loss/%
Combustion g ¢ 99.3 99.3 0.30
efficiency/%
OTDF 0.299 0.281 0.282 6.410
RTDF 0.103 0.100 0.100 3.00
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Fig. 10 Variations of temperature of the initial fire kernel
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Fig. 12 Variations of temperature of the initial fire kernel

at zone 3
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experiment
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