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Experimental Study on Main Mixer Design Parameters
for Central Staged Combustor
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Abstract: To study main mixer design parameters effect on combustion performance, several main mixers
are designed and test on single cup combustor is performed. Test results show that fuel fly time is the most impor-
tant influence factor on combustion efficiency, main fuel nozzle number and SN number are the second influence
factors, stage gap influences combustion efficiency only on low load working condition. For NO_ emission, gap
and nozzle number are the most important influence factors. Stage gap is found to be the most important influence
factor on combustion instability.
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Fig.1 Low emission swirler and fuel injection system
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Table 1 Design parameters

Scheme Base gl g2 23 g4 g5
Fuel nozzle assembly  FN1 FNI FN1 FN1 FN1 FN2
Main mixer m0 ml m2 m3 mé4 m5
SN m m m+ s m B
Nozzle number N N N N 0.6N 0.6N
Fuel delay time t 0.85: 0.96¢ t t 1.02¢
Gap x x x x x x/2
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Fig.2 Single injector combustor test rig
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Table 2 Test Matrix

Scheme Test Condition
Base Cl Cc2 Cc4
gl c1 c2 c4
g2 Cl Cc2 Cc4
23 Cl Cc2 Cc4
g4 Cl Cc2 c4
g5 - c2 c4
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Fig.3 Fly time influence on combustion efficiency
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Fig. 4 Fly time influence on NO, emission
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Fig. 5 SN influence on combustion efficiency
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Fig. 6 SN influence on NO, emission
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Fig.7 Nozzle number influence on combustion efficiency
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Fig. 8 Nozzle number influence on NO,_ emission
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Fig. 9 Gap influence on combustion efficiency
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Fig. 10 Gap influence on NO_ emission
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(b) 6p of test condition C2
Fig. 11§, test result
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Table 4 Main mixer parameters influence 1923-1929.
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Nozzle number g NN 361. (DENG Yuan-hao, YAN Ying-wen, ZHU Jia-
Fly time s - wei, et al. Numerical Study of Two—Phase Spray Com-
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Combustor[J]. Journal of Propulsion Technology, 2013,
4 & 34(3): 353-361.)
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