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Abstract

In this study, the effect of hole geometry of the cooling system on the flow and temperature field
was numerically calculated. The finite volume method was employed to discretize the governing
equation based on the non-orthogonal coordinate with non-staggered variable arrangement. The
standard k-¢ turbulence model was used and also the predicted results were compared with the
experimental data to validate numerical modeling. The predicted results showed good agreement
in all cases. To analyze the effect of the discharge coefficient for slots of different length to width,
the inlet chamfering and radiusing holes were considered. The discharge coefficient was increased
with increment of the chamfering ratio, radiusing ratio and slot length to width and also the effect
of radiusing showed better result than chamfering in all cases. In order to analyze the difference
between the predicted results with plenum region and without plenum region, the velocity profiles
of jet exit region for a various flow conditions were calculated. The normal velocity components
of jet exit showed big difference for the low slot length to width and high blowing rate cases. To
analyze the flow phenomena injected from a row of inclined holes in a real turbine blade, three
dimensional flow and temperature distribution of the region including plenum, hole and cross-
stream with flow conditions were numerically calculated. The results have shown three-dimen-
sional flow characteristics, such as the development of counterrotating vortices, jetting effect and
low momentum region within the hole in addition to counterrotating vortex structure in the cross-

stream.
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Table 1 k-¢ turbulence model constant
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