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Investigation of Unsteady Cooling Performance in a Trailing Edge

Cutback Model with Land Extensions

WANG Xi, HE Kun, YAN Xin
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Abstract: The transient DDES (delayed detached eddy simulation) methods were adopted to
investigate the unsteady fluid flow and film cooling performance in a gas turbine blade with
trailing edge cutback and land extensions. The film cooling effectiveness on trailing edge cutback
was studied under three different blowing ratios (M =0.2, 0.8, 1.25). The flow and cooling
effects in a trailing edge cutback model with land extensions were compared to that without
lands. The reliability and accuracy of the transient numerical methods were validated with the
existing experimental data with respect to the discharge coefficients in slot and the cooling
effectiveness on cutback surface. The results show that the DDES methods are able to provide
reliable predictions for the vortex shedding in trailing edge cutback region and capture the
developments of vortices effectively. The computational results of discharge coefficients and
cooling effectiveness are in good agreement with the experimental data. The discharge coefficient

increases with the blowing ratio, and this increment is more notable at lower blowing ratios. For
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the trailing edge model with land extensions, the discharge coefficients are decreased by about 5%

and the overall film cooling effectiveness is increased, in contrast to that without land extension

configuration. The blowing ratio has a pronounced effect on the film cooling effectiveness of

trailing edge cutback whether with or without land extensions. As the blowing ratio increases

from 0. 2 to 0. 8, the film cooling effectiveness on trailing edge cutback is significantly increased.

However, if the blowing ratio is further increased to 1.25, the film cooling effectiveness on

trailing edge cutback decreases, which can be attributed to the large scale vortex shedding

downstream the slot and hence intensifies the mixing of cooling film and main flow. With land

extensions, the film cooling effectiveness on trailing edge cutback at M=1. 25 drops to a smaller

extent compared with the cases without land extensions.

Keywords: gas turbine; trailing edge cutback; cooling; land extension; blowing ratio
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