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Abstract

The objective of the present study is to investigate the effects of the various inlet boundary layer
thickness on convective heat transfer distribution in a turbine cascade endwall and blade suction
surface. In addition, the proper height of the boundary layer fences for various inlet boundary layer
thickness were applied to turbine cascade endwall in order to reduce the secondary flow, and to verify
its influence on the heat transfer process within the turbine cascade. Convective heat transfer
distributions on the experimental regions were measured by the image processing system. The results
show that heat transfer coefficients on the blade suction surface were increased with an augmentation
of inlet boundary layer thickness. However, in a turbine cascade endwall, magnitude of heat transfer
coefficients did not change with variation of inlet boundary layer thickness. The results also present
that the boundary layer fence is effective in reducing heat transfer on the suction surface. On the other
hand, in the endwall region, boundary layer fence brought about the subsidiary heat transfer increment.

e My 1. A B

hooUlF @49 A
H A Hue) e Emel A5 dase FAAA7] 96
I : ™ X(Intensity) Ae 2 1Y Tt AY 7 A AZY
et flax) Aol AAslolol Bk AW Arst 4 5
St : Stanton number dE EAE AT U7 Wi, E‘E%ﬂ 7}
e me e £ SUE BAR AAAL 44D B
LA gk A2 e aeel g4 BW FA 84379 ¥4
V98 Ak Fujol WE ATE Fastt oYY AF:
Graziani 53" Goldstein S A 4G
oo, olat &4 FAe ENIFY dHE B4
T nnsa gay o] F4e 9% AT7 Kawai, Chung® S0l
EEELERE LS A4 olfolAth FE A aE A8A

Kawai 52 AAFS #HA2E Aggozx, of

_765 -



2.1 220l ¥ ZBAE HA

A¥o] 188 BEol=e nEE 7ha o)
A28t Byol=g mAlsle] FRP £ o4
alo], AR Bdolzg dAE AFes &

0304 W/mKolx, d3zhe 35° | &32ZF 72.5°
& 107.5° o A3zte 2= E YT} Table 1S
Edolze £ Aol i 2AzE Yegn

oz Aadn. @29 A Polx Bz

AzAol= YR

Table 1 Geometry of the blade

Chord (C) 230 mm
Axial chord to chord ratio (C./C)  0.704
Aspect ration (Hy/C) 2.0
Solidity (C/P) 1.33
Blade inlet angle ( 3,) -35°
Blade outlet angle ( 53,) 72.5°
Turning angle 107.5°
Incidence angle k 0°
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Fig. 2 Schematic of the Calibration, Data

Acquisition and Processing System.
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8 99 S * ® H
CASE 1 23 1.73 1.51 1.15
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CASE 4 68 5.42 4.73 1.15
CASE 5 110 7.26 6.6 1.11
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