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Influence of the first stage swirler number on the aero-engine
combustor ignition/blow-out performance

ZHANG Kuan, ZHENG Mingxin, YANG Huiping, ZENG Yuhui, WU You, LI Yinhuai
(AECC Sichuan Gas Turbine Establishment, Chengdu 610500, China)

Abstract: The two-staged axial swirler is a device commonly used to generate a suitable recirculation flow
field in the design of the aero-engine combustor, and the swirl intensity of the first and second swirler has a
significant impact on the performance of the combustor. The ignition and lean blow-out performance of the
combustor affected by the first swirler was investigated on the sector combustor. The results show that the
aero-engine combustor ignition performance gradually improves with the increasing of the first stage
swirler number at aground condition. For high-altitude, there is a critical swirler-number value of the first
swirler number which has an important influence on the lean ignition performance of the combustor, and
when the first stage swirler number is less than this critical value, the ignition performance of the combustor
will be improved, while the critical value is exceeded, the ignition performance almost remains stable. As
the swirl number of the first stage swirler number increases in the range of studied number, the lean blow-
out performance will gradually deteriorate.
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Fig.1 Structure diagram of the two-staged axial swirler
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Table 1 Swirl numbers and vane angles of the first stage swirler
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Fig.2 Schematic diagram of the air system of the test rig
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Fig.3 Photo of the sector combustor
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Fig.5 The leanignition performance vs. the first swirl number at a ground condtion
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Fig.6 Velocity distribution of three swirler schemes
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Fig.7 Fuel distribution of three swirler schemes
at a ground condition
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Fig.8 Lean ignition performance with different first-stage
swirler number at high altitude
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schemes at a ground condition
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