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Cutback Film Cooling Effectiveness
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Abstract: To investigate the effects of blowing ratio and land extensions on the film cooling
performance of a gas turbine blade trailing edge cutback, the delayed-detached eddy simulation
(DDES) is utilized to compute the discharge coefficient, transient flow structures, and film
cooling effectiveness of a trailing edge cutback model, and the experimental data is adopted to
validate the reliability of DDES for the discharge coefficient and film cooling effectiveness
predictions. As a result, the study determined the optimum blowing ratio for ensuring the film
cooling effect at the trailing edge cutback. The findings show that the discharge coefficient rises
in correspondence with an increase in the blowing ratio. However, once the blowing ratio
surpasses 0. 65, its impact on the discharge coefficient diminishes significantly. For the blowing
ratio ranging from 0. 20 to 0. 65, the film cooling effectiveness at the trailing edge cutback
improves with an increase in the blowing ratio. As the blowing ratio increases from 0. 80 to 1. 25,

interactions between the coolant and hot mainstream are intensified, resulting in a slight reduction in
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the cooling effect. The existence of land extensions amplifies the blockage of cooling slot and

inhibits the development of coolant vortices in the trailing edge cutback region, leading to

premature twisting, distortion, and fragmentation of the transverse vortex system. Compared to

the trailing edge cutback without land extensions, the discharge coefficient for the configuration

with land extensions decreases by about 5% while the film cooling effectiveness increases by

about 10. 8%. The vortex shedding downstream the cooling slot and interactions between coolant

and hot mainstream are the main reasons affecting the cooling effect at the trailing edge cutback.

Considering both coolant consumption and film cooling effectiveness, the optimal blowing ratio

for the trailing edge cutback without land extensions is identified as 0. 65. Contrastingly, for the

trailing edge cutback with land extensions, the preferred blowing ratio stands at 0. 5.

Keywords: aero-engine; trailing edge cutback; land extension; film cooling; discharge coefficient;

delayed-detached eddy simulation
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Fig. 2 Computational region for the trailing edge cutback
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land extensions in cutback region
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Table 1 Geometrical dimension for the computational model
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Fig. 4 Schematic view of the computational models
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