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Improvement of Overall Film Cooling Performance by Optimizing Heat Transfer
Enhancement on Dimpled Surface in Pulsating Channel Flow
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Cooling at trailing edge of gas turbine airfoil is one of the most difficult
problems because of its thin shape: high thermal load from both surfaces, hard-to-cool geometry of
narrow passages, and at the same time demand for structural strength are the reasons. In this study,
to further mmprove the film cooling performance, optimization of surface geometry and pulsation
parameters was performed for channel flow using URANS and LES. Then, the optimized conditions were
applied to the film cooling. The numerical results were verified by experiments. Heat transfer
coefficient and film cooling effectiveness were measured by a transient infrared thermography
technique with consideration of three-dimensional heat conduction. The flow field was measured by a
stereo PTV method. From the results, optimum values were identified and the principle of the
enhanced convective cooling by the flow pulsation was explained.
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