AL k) HMFANAL Ao dAY EME 3#ER

I
=2
Endwalle] 7held) Uie] SE54% GA9E4S AAEA

Proceedings of
The Fourth National Congress on Fluids Engineering
August 23-25, 2006, Kyungju, Korea

Numerical Analysis on Heat Transfer Characteristics
of the Contoured Endwall in a Turbine Cascade

Wu sang Lee*, Deok kyu Yoon**, Hyun ju Kwag***, Jin Taek Chung****

Keywords : Gas turbme(7}"5f H), Turbine Cascade( E ¥l FYAA0]E), Three-dimensional ~ flow( M55
Contoured Endwall(¥ 5 & £8) Stanton Number(>HE ”Hf) Contraction ratio(75&)

Abstract

The Objective of this study is to document the three-dimensional flow in a turbine cascade with Contoured endwall in terms of
Stanton number distribution to proposes an appropriate contraction ratio of endwall contouring which show the best performance,
This study was numerically performed. The results show that heat transfer coefficient on the contoured endwall which has the
height of 15% of the axial chord showed best performance. The numerical method and results in this study can be applied to
the design of gas turbine cascade with high performance.
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Fig. 1 Contoured Endwall configuration

Fig. 2 Grid Structure
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Table. 1 Geometry of the blade

Chord(C) 230mm

Axial ch(:rgai(} glord ratio 0704
Aspect ratio( H,/C) 2.0
Solidity(C/P) 1.33

Blade inlet angle (3,) -35°
Blade outlet angle(£,) 725°

Turning angle 107. 5°
Incidence angle 0°

Table. 2 Inlet conditions of the previous test

Reynolds number 5
(Beg, = Uy Q) 17 > 10
Boundary layer thickness(d) 24mm
Displacement thickness(4) 3.20mm
Momentum thickness(4™") 247mm
Shape factor(H, ;= B/87) 1.29
Turbulence intensity 07 %
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Fig.3 St. distribution for flat endwall Fig.5 St. distribution for 16mm endwall
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Fig. 8 Suction side St. distnbution for 8mm endwall
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