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Performance for a Cylindrical Hole with an Inlet Groove
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ABSTRACT

The influence of the hole length on film-cooling performance is numerically investigated in a cylindrical hole with an inlet
groove. Numerical analysis of film-cooling effectiveness is carried out by solving three-dimensional Reynolds averaged
Navier-Stokes equations (RANS) with a realizable k-¢ turbulence model. Rectangular and triangular grooves are applied to the
inlet of the film-cooling hole, and the ratio of the hole length (L) to the diameter (D), i.e., L/D, is varied with L/D = 6~12
at blowing ratios of 0.5 to 1.5. The grooves enhance the film-cooling effectiveness by causing variations of flow structure inside

the hole. In particular, the higher performance occurs at relatively short lengths (L/D = 6, 8).
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Fig. 3 Example of computational grid system
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