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The development of film cooling technology with high heat shield effect
against hot gas is strongly required for the development of turbine blades for gas turbines. The
researcher in charge has previously come up with a new idea of an effective flow control device and
succeeded in suppressing the vortex structure that deteriorates film cooling performance. However,
reducing the aerodynamic loss due to the device and the heat load on the device itself has been
recognized as a problem in actual application. Therefore, in this research, we proposed a V-shaped
device and worked on its optimization. We selected surface average film cooling efficiency, total
pressure loss coefficient, and device surface average film cooling efficiency as optimization
evaluation indices, and used the Taguchi method based on CFD that was verified by experiments as the

optimization method. As a result, we succeeded in searching for promising flow control devices.
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Fig. 1 Control factor
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Table 1 Control factor’s level

Levell Level2 Level3 Level4
A : Angle 25deg 30deg 35deg 40deg
B : Distance 1.0d 1.2d 1.4d 1.6d
C : Height 0.3d 0.4d 0.5d 0.6d
D : Lengthl 0.5d 0.8d 1.2d 1.5d
E : Length2 1.5d 2.0d 2.5d 3.0d
Table 2 Weighting factor
Combination a b & Combination a b c
Ratiol 0.33 | 0.33 | 0.33 Ratio8 0.4 0.3 0.3
Ratio2 0.8 0.1 0.1 Ratio9 0.4 0.4 0.2
Ratio3 0.7 0.2 0.1 Ratiol0 0.4 0.5 0.1
Ratio4 0.6 0.3 0.1 Ratioll 0.3 0.6 0.1
Ratio5 0.6 0.2 0.2 Ratiol2 0.3 0.5 0.2
Ratio6 0.5 0.3 0.2 Ratiol3 0.3 0.4 0.3
Ratio7 0.5 0.4 0.1
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Fig. 2 Area-averaged film cooling effectiveness
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Fig.4 Contour of film cooling effectiveness from upstream slot (MFR=0.8%)
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Fig.5 Contour of film cooling effectiveness from upstream cooling holes (MFR=0.7%)
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