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Visual Experiment Study of the Ignition Process in the

Annular Combustion of Aero-engines

Wang Hui, Zhong Liang, Wang Gaofeng
(School of Aeronautics and Astronautics, Zhejiang University, Hangzhou 310027, China)

Abstract: The effectively capture of the flame propagation rule in the annular combustor and the clarification of
its ignition mechanism of joint flame are the research emphasis in aero-engine field. Therefore, the visual exper-
iment research is conducted for the whole ignition process of the combustor on the TurboCombo experiment
platform made by Zhejiang University with the help of a high-speed camera. The research on ignition mechanism
of three configurations(direct-injection annular combustor, swirling-injection annular combustor, and direct-in-
jection annular combustor with turbine guide blades) is introduced, and the characteristics of the process of
flame propagation, the process of flame combination under the influence of circumferential velocity’s component
because of the swirling injectors, the effect on circumferential ignition process ignition time due to the turbine
guide blades are analyzed. The results show that the addition of turbine vane can shorten the surround ignition
time; the high-speed visual measurement can track the whole ignition process in the annular combustion, which
is helpful for the analysis of the high altitude ignition performance of APU(Auxiliary Power Unit) and other aer-
o-engines.
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Fig. 1 Experimental platform
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Fig. 2 Layout of the experimental configuration and

diagnostic equipment
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Fig. 3 Ignition process of the annular

combustor with upright inject
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Fig. 4 Ignition process of the annular

combustor with oblique inject
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Fig.5 Ignition process of the annular

combustor with turbine vane
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Fig. 6 Influence of nozzle angle on

circumferential ignition time
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Fig. 7 Influence of turbine vane on

circumferential ignition time
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