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Experimental Research on Contoured Endwall Depressing Cascade
Secondary Flow Seperation

SHEN Peng,LIU Yang,DAI Ren

Abstract: The secondary flow in the turbine cascades with flat endwall ( FEW) and contoured endwall
(CEW) is measured by use of hot wire anemometer and particle image velocimetry ( PIV) technologies.
The vortical structure and shear stress of the cascades are used to analyze the flow mechanism of the sec-
ondary flow loss reduced by CEW. The experimental results show that the separation of secondary flow on
the boundary layer of the blade suction surface,resulted in the shear mixing between main flow and wall
vortex, which is the main source of secondary flow loss of the cascade. Application of contoured endwall
reduces the crosswise pressure gradient of the endwall to delay the separation of the secondary flow, which
reduces the shear mixing space between the endwall vortex and the main flow, accelerates the streamwise
speed of secondary flow of endwall and reduces the strength of wall vortex, contributing to the reductions
of the shear stress and secondary flow loss of the cascades under the effect of the above two aspects.
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Tab. 1 Plane cascade geometric parameters
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Fig. | Contoured endwall geometric modeling
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Tab. 2 Fit parameters of inlet flow condition
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