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Experimental Study on Effects of the Contoured Endwall on the
Three-Dimensional Flow in a Turbine Nozzle Guide Vane Cascade

Won Nam Yun, Jin Taek Chung
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Abstract

The three-dimensional flow in a turbine nozzle guide vane passage causes large secondary loss
through the passage and increased heat transfer on the blade surface. In order to reduce or control
these secondary flows, a linear cascade with a contoured endwall configuration was used and changes
in the three-dimensional flow field were analyzed and discussed. Measurements of secondary flow
velocity and total pressure loss within the passage have been performed by means of five-hole probes.
The investigation was carried out at fixed exit Reynolds number of 4.0x10°. The objective of this
study is to document the development of the three-dimensional flow in a turbine nozzle guide vane
cascade with modified endwall. The results show that the development of passage vortex and cross
flow in the cascade composed of one flat and one contoured endwalls are affected by the flow
acceleration which occurs in contoured endwall side. The overall loss is reduced near the flat endwall

rather than contoured endwall.
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CR : Contraction ratio
H, . Exit span of the blade

Cp, : Total pressure loss coefficient
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Table 2 Overall loss coefficients at the wake

region

Overall
(0~100%)
0.42807

0.38797

Flat side
(50~100%)
0.42807

0.34067

Contour side
(0~50%)
0.42807

0.43528
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