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Ignition, extinction and flame crossover characteristics of
dual-vortex-controlled radial staged combustor
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Abstract: To investigate the ignition, extinction and flame crossover characteristics of a newly
designed dual-vortex-controlled radial staged combustor, an experimental study was conducted to examine
the ignition and flame propagation mechanisms in the concave cavity and mainstream zone under different
operating modes, as well as stable combustion patterns and the ignition/extinction characteristics of the
combustor under various operating conditions. The results indicated that the combustor could be
successfully ignited when fuel was independently supplied to either the outer-ring concave cavity or the
mainstream zone, flame propagation and stable combustion were also achievable between the outer-ring
concave cavity and the mainstream zone. Under both flame propagation modes, the stabilized combustion
flame exhibited consistent pattern, and distributed within the concave cavity, its downstream region and the
downstream of the switl cup. The outer-ring concave cavity achieved a minimum fuel-air ratio of 0.009 4
for ignition and 0.003 4 for extinction under room temperature and atmospheric pressure conditions,

demonstrating significantly superior ignition/extinction performance compared with the mainstream zone.
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Fig. 1 Combustion organization scheme of the dual-vortex-
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Fig. 5 Schematic diagram of test system
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Fig. 7 Ignition process of the dual-vortex-controlled radial staged combustor
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