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NUMERICAL STUDY ON FILM-COOLING EFFECTIVENESS
FOR VARIOUS FILM-COOLING HOLE SCHEMES

S.M. Kim?! K.D. Le¢® and K.Y. Kim™

In order to protect the turbine blade from working fluid of high temperature, many cooling techniques such as
internal convection cooling, film cooling, impinging jet cooling and thermal barrier coating have been developed.
With all other things, film-cooling has been widely used as the important alternative. In the present work, numerical
analysis has been performed to investigate and to compare the film-cooling performance of various film-cooling hole
schemes such as cylindrical, crescent, louver, and dumbbell holes. To analyze the turbulent flow and the film-cooling
mechanism, three-dimensional Reynolds-averaged Navier-Stokes analysis has been performed with shear stress
transport turbulence model. The validation of numerical results has been assessed in comparison with experimental
data. The characteristics of fluid flow and the film-cooling performance for each shaped hole have been investigated
and evaluated in terms of centerline, laterally averaged and spatially averaged film-cooling effectivenesses. Among
the film cooling holes, the dumbbell shaped hole shows better film-cooling effectiveness than the other shaped holes.
And the louver and cylindrical shaped hole show the worst film cooling performance, and concentrated flows on
near the centerline only.
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Fig. 1 Computational domain
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Fig. 3 Validation of computational results
for film-cooling effectiveness(M=0.5)
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Fig. 7 Local film-cooling effectiveness for shaped holes
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Fig. 8 Streamlines of coolant inside the hole
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Fig. 9 Film-cooling effectiveness and streamlines
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