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Unsteady Investigations on Cooling Performance of
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Abstract; The film cooling performance in a gas turbine trailing edge cut-back region is
numerically investigated by using the unsteady Detached-Eddy-Simulation (DES) method. The
laterally-averaged cooling effectiveness on the adiabatic wall at the downstream of ribs is predicted
at three blowing ratios (M=0.5,0.8,1.1) and three rib-array configurations (double in-line rib
array G1, pin-fin array G2a and pin-fin array G2b), and numerical results are compared with
measurement data. Results and a comparison with the steady RANS (Reynolds-averaged Navier-
Stokes equations) show that, the unsteady DES method has a superior accuracy in predicting the
film cooling effectiveness distributions on the adiabatic wall at the downstream of ribs. The
laterally-averaged cooling effectiveness on the wall at the downstream of ribs goes up along the
streamwise direction and then goes down sharply after reaching the maximum value at three
blowing ratios. When M = 0.8, the coolant coverage on the adiabatic wall along the axial
direction reaches the farthest among three blowing ratio cases, and is occurred just at the
downstream middle region of ribs. However, the area with better film cooling effectiveness

(temperature below 310 K) is the smallest among the three blowing ratio cases. The film cooling
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effectiveness significantly decreases on the rear part of the adiabatic wall for three rib-array

configurations, and the periodical vortex shedding is appeared at the downstream of the blunt lip.

It indicates that the vortex shedding structures are closely related to geometrical configuration of

the rib-array. The temperature distributions on the adiabatic wall downstream of ribs are much

uniform for the pin-fin ribs (G2a and G2b). Among three rib-array configurations, G2b performs

better than the other two designs in both the film cooling thickness and the stability in the trailing

edge cut-back region.

Keywords: trailing edge cut-back; film cooling effectiveness; blowing ratio; rib
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