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Abstract: 3D numerical simulation was carried out to study the effusion cooling performance of the concave
wall combined with the film cooling. The effusion cooling performances of the concave wall were compared be-
tween the structures with and without film cooling. Different mainstream velocities, open—area ratios were studied
to reveal the characteristics of film cooling efficiency of the concave wall. The results show that the structure of the
concave wall with film cooling is good at improving the overall cooling effectiveness in the front zone of the con-
cave wall and also reducing the overall temperature gradient of the concave. There is an increase of 10.8%~15.4%
in the averaged overall cooling effectiveness. The increase of the mainstream velocity augment the convective heat
transfer between the hot gas and the concave wall and cause the temperature of the concave wall to rise. The over-
all cooling efficiency of the concave wall is improved by the increasing open—area ratio. The increase of the cool-
ing flow rate reduces the difference caused by the open—area ratio.
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