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Abstract: The integrated performance is sensitive to the disturbance for the air-breathing vehicle. In high
Mach number condition, the research on the fluid-structure—propulsion coupling analysis is very important. The
air—breathing vehicle is studied in this paper. The coupling relationship and problem are cleared. The method of
fluid—structure—propulsion coupling analysis for aerospace is established based on CFD, finite element method
and quasi one dimensional method. The rapidly analyzed method of multi—physical coupling is introduced by
Proper Orthogonal Decomposition (POD) method. The coupling performance is studied. The results show that:
(1) The exit maximum pressure oscillation amplitude is 21.6% of the average pressure under the influence of flu-
id=structure interaction on inlet compression surface, and the maximum Mach number oscillation amplitude is
8.45% of the average Mach number. (2) The vibration of the inlet exit performance will influence the thrust per-

formance of the engine. The vibration amplitude of the thrust can reach up to 31% of the average performance. As

* WFREH: 2019-04-01; EITHE: 2019-06-22.
BEEWE: HEARRAEETERLSE (11502209).
BREER: K L, WL, BIERTSE G, WP HUAAESE — A R 2 Y5 S . E-mail: chenbing@nwpu.edu.cn
IR B T, JUBESE, BB, S5 T-F-EIER S T RPUARAEE— AL PERE AT ], HEEHOR , 2020, 41(4):729-
739. (CHEN Bing, QIU Li—kuan, GONG Chun-lin, et al. Airframe—Propulsion Integrated Performance under Fluid—
Structure—Propulsion Coupling[ J]. Journal of Propulsion Technology, 2020, 41(4):729-739.)



730 ot

/N 2020 4F

the time goes on, a large amount of aerodynamic eddies are produced in the external compressed flow field of the

inlet. When eddies enter into the inlet, the inlet exit average performance decreases, which further reduces the

thrust of the engine.
Key words:
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Fig.1 Fluid-structure-propulsion analyzed model
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Fig.2 Fluid-structure-propulsion analyzed process
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Fig. 8 FEM model of inlet’s compression surface
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Fig. 15 Panel deformation at different time
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