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Research on Parametric Design Method of Aeroengine Combustion Chamber
JIA Wen—jie
(Chinese Flight Test Establishment, Xi ’an 710089, China)

Abstract: Aiming at addressing the shortcomings of excessive manual intervention and long calculation cycle in the existing combus-
tion chamber design methods, as well as the limitations of existing parametric methods, a parametric numerical simulation method was pro-
posed, geometric parameters, grid parameters and boundary conditions that need to be modified multi—times during the numerical simula-
tion of the combustor were transformed to variables and extracted , and a fully automatic numerical simulation process which covers geomet-
ric modeling, mesh generation, solution and post—processing was accomplished through software programming. Based on combustor design
process, an integrated design platform for combustor design was established. The preliminary design module of the platform was used to ob-
tain the geometric model of a three—stage swirler combustor with flat vanes , then the parametric method was used for geometry optimiza-
tion. The optimized combustion chamber outlet temperature distribution factor reaches 0.235, which is close to the design value of 0.2. By
applying the parametric numerical simulation method, the preliminary design cycle of the combustion chamber can be reduced to less than
1/10 of the traditional method, which demonstrate the effectiveness of the parametric design method and the reliability of the integrated de-
sign platform.
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