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Research on the Influence of the Deformation of Degradation Turbine
Blades on the Deviation of Aerodynamic Parameters

HE Qing-fu, XIA Shuo-cheng,CHI Zhong-ran,ZANG Shu-sheng
( Key Laboratory for Power Machinery and Engineering of the Education Ministry of China,School of Mechanical
and Power Engineering,Shanghai Jiao Tong University, Shanghai, China, Post Code ;200240)

Abstract: The in-service deformation of the turbine blade will cause the deviation of the turbine aerody-
namic parameters. Exploring the main deformation factors that cause turbine performance degradation is an
important part of accurate turbine maintenance. The specific deformation characteristics of real turbine
blades after long-term service and the relationship between the turbine blade deformation characteristics
and the deviation of aerodynamic parameters are analyzed. The geometric data of the circumferential
blades of degraded gas turbine are obtained through optical scanning,and the characteristic geometric pa-
rameters of the blades are reconstructed. The degraded turbine flow passage is generated based on the geo-
metric parameters ,and the detailed aerodynamic parameters of the gas turbine before and after degradation
are obtained through CFD simulations. The mapping relation between turbine geometric data and aerody-
namic data is established by neural network model ,and the main geometric parameters that affect the de-
viation of aerodynamic parameters in the model are analyzed. The results show that the shortening of chord
length caused by wear and thermal erosion is the main cause of the aerodynamic parameters variation of
the first-stage turbine stator vane,while the aerodynamic parameters of the first-stage turbine rotor blade
are mainly affected by the width of the throat.

Key words: gas turbine, turbine, blade deformation,aerodynamic parameters
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