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Numerical Investigation on the Effects of Rim Seal Diversion Configurations
on Aerodynamic and Film Cooling Performances of Turbine Stage
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Abstract: In this investigation, the effects of rim seal diversion configurations on the aerodynamic
and film cooling performances of turbine stage were analyzed with axial rim seal as the research
object. Firstly, hyperbola, ellipse and circle rim seal diversion configurations were designed
based on the conventional axial rim seal configuration. Three-dimensional Reynolds-averaged
Navier-Stokes (RANS) equations, coupled with a fully-developed shear stress transport (SST)
turbulent model from Ansys-CFX, were utilized to evaluate the influence of rim seal diversion
configurations on the interaction of the hub leakage flow with the mainstream in the turbine
stage. The results show that all the three diversion configurations of hyperbola, ellipse and circle
rim seals could improve the turbine efficiency compared with axial seal. The circle rim seal
provides the best aerodynamic and film cooling performances of turbine stage. Compared with
axial seal, the circle rim seal could improve the turbine efficiency by 0.23% at the same sealing

flow rate, and it also improves the film cooling efficiency by 20% in the front of rotor hub plat-
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