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Laminar cooling is one of the most important and effective
parts of gas turbine and jet engine blades. In this paper, laminar
cooling of gas turbine blades on a flat surface is investigated in
three dimensions, by finite volume method and using the real k-
¢ turbulence model, which is an improvement of the standard
model. In this study, in order to find the best cooling mode, the
effects of the blowing ratio, the density ratio with the injection
of two fluids, air and carbon dioxide as the cold fluid (DR), the
effect of changing the angle of injection of the cooling fluid
(compound angle) and the effect of changing the percentage of
main flow turbulence on the cooling efficiency are investigated.
To validate the data, the laminar cooling efficiency of the
numerical data was compared with the experimental data, and
the results showed a very good agreement of the numerical
method used. The results showed that with increasing the
blowing ratio and the percentage of main flow turbulence, the
cooling efficiency decreases. Also, with increasing the angle of
injection of the cooling fluid, the layered cooling efficiency
increases. As a result, by increasing the angle of injection of the
cooling fluid at low blowing ratios and low turbulence
percentages, the cooling efficiency can be increased
significantly.

Gholamreza Faghani, The effect of blowing ratio, density and turbulence percentage on laminar
cooling of turbine blades for compound angle holes on a flat surface, Journal of Aerospace
Defense, Vol 3 (Issue 3), Pages.120-137.
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