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Multi-field conjugate analysis of working load
for aeroengine internal cooling turbine blade

WANG Yalnyanl | Zongyang”

(1. Shanghai Aircraft Design and Research Institute, Shanghai 201210, China;
2. Shanghai Electro-Mechanical Engineering Institute, Shanghai 201109, China)

Abstract: In order to accurately estimate the working load in the actual state of air-thermal coupling and heat-struc-
ture finite element analysis, a multi-field coupling analysis method is proposed. This method first calculates the out-
er gas flow, inner cooling flow and blade solid heat transfer of the turbine blade to obtain the accurate temperature
and aerodynamic distribution of the blade in the actual state, and then transfer the coupling load information to the
heat-structure finite element model, and then realize the load multi-field coupling analysis through the heat-struc-
ture finite element analysis. The results of experimental data verification and example calculation show the effective-
ness and accuracy of gas-thermal coupling and using load multi-field coupling analysis. Finally, the parameter sen-
sitivity analysis quantitatively gives the degree of the uncertainty of each boundary condition affecting the coupling
calculation.

Keywords: turbine blade; use load; multi-field coupling analysis; gas-thermal coupling; sensitivity analysis
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