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Experiment on lean blow-out performance of combustors with different
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Abstract: In order to investigate the effects of atomization characteristics on the lean blow-out (LBO)
performance, an experimental study was carried out on the spray and the combustion. The LBO limits and
outlet temperatures near the LBO condition of different atomizers were measured and the combustion
efficiency was estimated in a single dome rectangular model combustor with a dual-radial and a dual-axial
swirl cup, respectively. The results showed that, (1) the LBO performance of the combustors with
different structures and atomizers was very different. The LBO performance of the dual-radial combustors
was generally better than that of the dual-axial combustors. (2) There was no obvious correlation between
spray Sauter mean diameter (SMD)and LBO limit, and SMD alone cannot represent the influence of all
atomization characteristics on LBO performance. (3) The hollow spray kept the flame base away from the
recirculation zone, and the solid spray kept the flame base concentrated in the recirculation zone. (4) The
combustion efficiency and outlet temperature of combustors with different atomization characteristics were
very different near the LBO. The outlet temperature at LBO represented the ideal LBO limit. The
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combustion efficiency reflected the difference between the actual LBO limit and the ideal LBO limit.
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combustion efficiency; outlet temperature rise
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Fig. 1 Schematic diagram of the blow-out test system and diagnostic system
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Table 2 Detailed configuration parameters of the combustors
XU 1] BE AR KA [ g AR
fhifas ZH ZH
— g 7Y TR — AR YU
D, /mm 26 34.5 B/mm 5.1 7
D, /mm 19 28 6,/(°) 64 70
6/(°) 40 45 §/mm 12 1.2
kg §/mm 1 1 R/imm 12.5 15
Amm? 147.5 186.6 A /mm’ 146.7 190.7
12 12 12 12
N 0.992 1.126 S, 1.09 1.25
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Table 3 Atomizer used in the experiment
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s ) SRR s
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Fig. 4 LBO conditions at constant mass flow rate of air

R4 AEMEBEETFY LBO RRFIFIRIZE
Table 4 Average LBO limits and RMS errors of different
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R1 144.8 0.007 403 0.000 107
R6 50.4 0.007 925 0.000 057
R7 44.0 0.008 005 0.000 076
R8 43.1 0.010612 0.000 049
R9 349 0.010438 0.000 108
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