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Film Cooling by a Row of Jets in a Gas Turbine Blade
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Abstract

nh Zhalel) - Film Cooling

The objective of the present study is to predict the film cooling effectiveness by a row of holes
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at various injection ratios and injection angles. Numerical calculations have been performed to
investigate the characteristics of flow and temperature distributions in a region near the down-
stream of injection hole including the region of adverse pressure gradient. The elliptic turbulent
3-dimensional governing equations with variable thermal properties using the low-Reynolds
number k-z model was solved by SIMPLE algorithm. The results showed that the presence of
adverse pressure gradient and secondary vortex in the region near the downstream of injection
hole induces large temperture gradent. The 45° injection has higher averaged film cooling
effectiveness than 60° injection. But nevertheless the 90° injection has greater deviation from a flat
plate than 45° and 60° injection, the 90° injection has higher averaged film cooling effectiveness
than 45° and 60° injection in the region near the downstream of injection hole.
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