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Effects of Land Angle and Shape on Unsteady Cooling Performance
in Trailing Edge Cutback Region

WANG Ruigin, HE Kun, YAN Xin

(School of Energy and Power Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: Using the DDES (delayed-detached eddy simulation) unsteady numerical method, the
flow and film cooling performance in the gas turbine blade trailing edge cutback region with land
extensions were investigated at three land angles (10°, 12, 5°, and 15°) and four land shapes
(straight land, straight-straight expanding land, straight-straight contracting land, and straight-
arch contracting land). The effects of geometrical parameters of land extensions on the flow
structures and film cooling performance in the cutback region were analyzed. The results show
that the laterally-averaged film cooling effectiveness on the cutback surface is decreased abruptly
at the end of lands for the trailing edge cutback with land extensions., due to the lack of coolant
right behind the lands, and such decreasing is increased with the land angle. The overall film
cooling effect on the cutback surface is decreased as the land angle increases. In particular, as the

land angle is increased from 10° to 15°, the lowest laterally-averaged film cooling effectiveness on
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the cutback surface is decreased by 9. 1%, from 0. 66 to 0. 6. Among the four studied land

shapes, the straight-straight expanding land has the best film cooling effect on the cutback be-

tween adjacent lands, but the poorest effect on the cutback downstream of the lands while the

straight-arch contracting lands show the opposite trend in these two regions. The lowest lateral-

ly-averaged film cooling effectiveness on the cutback with straight-arch contracting lands is

0.675, about 15% higher than that of the straight-straight expanding land configuration.

Keywords: trailing edge cutback; land parameters; cooling effectiveness; flow structures;

delayed-detached eddy simulation
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Fig. 1 Trailing edge cutback configuration
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surface of steady simulations with various mesh densities
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Fig. 16 Effect of land shape on the vortex structures in cut-

back region (Q=1X10° s %)
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