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Analysis of Turbine Blade Cooling Effectiveness
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Abstract:
BT
In order to figure out how internal heat exchange efficiency and film cooling effectiveness influence the overall cooling b

effectiveness, a simplified physical model has been built to analyze factors that influence turbine blade overall cooling
effectiveness. Several conclusions are drawn as follows. Under low relative heat load, the overall cooling effectiveness
rises as the internal heat exchange efficiency improves, which indicates that the internal heat exchange efficiency has a
strong positive effect on the overall cooling effectiveness. Under high relative heat load, film cooling effectiveness has a
stronger effect on overall cooling effectiveness, while the influence of internal heat exchange efficiency decreases. As
internal heat exchange efficiency increases, excessive heat load makes overall cooling effectiveness decrease, which
leads to the failure of internal cooling.
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