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Comparison of Non-axisymmetric Endwall Optimization
Objective for Turbine Cascade

ZHU Neng-jie ,ZHU Xiao-cheng,SHEN Xin, DU Zhao-hui
(School of Mechanical and Power Engineering, Shanghai Jiao Tong University , Shanghai, China, Post Code ;200240)

Abstract: A non-axisymmetric endwall optimization design system was established based on dual control
curves and modified Kriging surrogate model. Takingthe endwall optimization of Durham cascadeas an ex-
ample, the influence of different optimization objectives on the optimization results was studied. The re-
search results show that decreasing the transverse pressure gradient in the passage vortex formation section
can effectively suppress the passage vortex intensity and thereby reduce the flow loss. Reducing the trans-
verse pressure gradient in the passage vortex development section is helpful to reduce the secondary flow
loss in the mainstream zone, but the end zone loss will increase significantly; Increasing the transverse
pressure gradient will help reduce the intensity of the streamwise vorticity. Considering the optimization
cost, the total pressure loss scheme has the best convergence, but the optimization objectives related to
the angle are more costly.
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Fig. 1 Flowchart of optimal design of

non-axisymmetric endwall
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Tab. 1 Cascade geometric parameters
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Fig. 2 Schematic diagrams of non-axisymmetric

endwall modelling
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Fig. 3 Schematic diagrams of computational meshes
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Fig. 4 Comparison of spanwise distributions of

flow parameters
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Tab. 3 Convergence characteristics of each scheme
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Fig. 9 Optimization process of each scheme
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