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Abstract: To enhance the film cooling performance of the trailing edge cutback region in a gas
turbine blade, multiple arrays of dimples are applied to the downstream cutback of the cooling
slot to improve the coolant coverage near the wall. Using the delayed-detached eddy simulation
method, the film cooling performance of the trailing edge cutback with/without dimples is
investigated. The film cooling performance and flow coefficient of the trailing edge cutback are
obtained under four blowing ratios, three dimple height-to-diameter ratios, and two dimple
structures (spherical dimples and teardrop-shaped dimples). The effectiveness of the numerical
method is verified using existing experimental data, elucidating the mechanism by which the
dimple structure reduces the mixing of hot and cold airflows and improves the film cooling

performance in the trailing edge cutback region. The results indicate that the dimple structure
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promotes the accumulation of cool air near the wall surface, preventing it from being easily
entrained by the mainstream flow, thereby reducing the mixing of hot and cold airflows and
effectively increasing the film coverage area along the cutback in the downstream direction.
Compared to the smooth trailing edge cutback model (without dimple structure), the flow
coefficient of the trailing edge cutback model with spherical dimples increases by 4. 8% to 6%,
and the average film cooling efficiency increases by 4. 6% to 19%. With increasing blowing ratio,
the adsorption effect of the dimple structure on cool air becomes more significant, leading to
higher average film cooling efficiency on the trailing edge cutback with a dimple structure. A
higher dimple height-to-diameter ratio results in increased and more uniform film cooling
efficiency on the trailing edge cutback. The teardrop-shaped dimples effectively address the issue
of insufficient cooling at the leading edge of the spherical dimples: compared to the trailing edge

cutback model with spherical dimples, the cooling efficiency of the trailing edge cutback with

teardrop-shaped dimples increases by 8. 2%, and the flow coefficient improves by 1. 1%.
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Fig. 3 Schematic view of the computational models
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Fig. 4 Schematic view of the computational meshes
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Table 1 Boundary conditions for the numerical simulations
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numerical methods
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Fig. 5 Predicted laterally-averaged film cooling effectiveness

on cutback surface with different numerical methods
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