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A Numerical Study on the Film-Cooling Characteristics of
Gas Turbine Blade using CO,
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ABSTRACT

In order to cool the turbine blade under high temperature operating conditions, the film-cooling method is generally applied.

In this study, CO, was used as working fluid and it helped the operating system to prevent the loss of compressed air. The

trapezoidal diffuser shape was adopted at the cross section of hole and the characteristics of heat flow with various working

fluids were numerically studied. In particular, the different mixture ratios of CO,, such as various density ratios of 0.2, 0.8,

and 1.0, respectively, were considered. Numerical results are graphically depicted with various conditions.
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Fig. 2 Computational grid systems
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Fig. 3 Comparison of the film cooling effectiveness between the

computed and experimental results
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Fig. 4 Comparison of the cooling effectiveness at the centerline
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Fig. 6 Local film cooling temperature distributions with various
conditions.(in Kelvin)
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