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Abstract

The present study is conducted to investigate the local heat/mass transfer characteristics on the
shroud with blade tip clearances. The relative motion between blade and shroud has little influence on
the overall heat transfer characteristics, except some local effects. Therefore, the relative motion
between the blade and shroud is neglected in this study. A naphthalene sublimation method is
employed to determine the detailed local heat/mass transfer coefficients on the surface of the shroud.
The tip clearance is changed from 0.66% to 2.85% of the blade chord length. The flow enters the gap
between the blade tip and shroud at the pressure side due to the pressure difference. Therefore, the
heat/mass transfer characteristics on the shroud are changed significantly from those with endwall. At
first, high heat/mass transfer occurs along the profile of blade at the pressure side due to the entrance
effect and acceleration of the gap flow. Then, the heat/mass transfer coefficients on the shroud increase
along the suction side of the blade because tip leakage vortices are generated and interact with the
main flow. The results show that the heat/mass transfer characteristics are changed largely with the gap
distance between the tip of turbine blade and the shroud.
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Table 1 Configuration of the turbine cascade and
operating conditions

Number of blades 4
Chord length of blade (C) 160 mm
Axial chord length (C.) 112 mm
Pitch to chord ratio (p/C) 0.7
Blade inlet angle 35°
Blade exit angle -72.5°
Incoming velocity(Ui,) 8 m/s
Turbulence intensity of ~0.7%
incoming flow (T.1) (~6% with grid)
Exit flow velocity (Uesr) 20 m/s
Reynolds :rl:glt)c?r(EZigd on Ueyir 21%10°
0~4.56 mm

Tip clearance (7) (VC=0~2.85%)
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