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不同孔形气膜冷却效率的数值模拟
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摘要： 

基于有限体积法对三维定常不可压缩N-S方程进行离散，采用非结构化网格及2层k-e 湍流模型，在吹风比M为

0.5，1.0的情况下，数值研究了气膜孔几何形状对涡轮叶片气膜冷却效果的影响，得到了气膜孔附近的流场分布。

所选孔形为圆柱孔、前向扩张孔及新型月牙孔。结果表明：圆柱孔的冷却效率随着吹风比的增加而显著地降低。前

向扩张孔的冷却效率优于圆柱孔，射流在展向上的扩展较广，在侧向孔间区域产生了较高的气膜冷却效率。月牙孔

在不同吹风比下的冷却效率均高于圆柱孔和前向扩张孔，整体冷却效果最好。月牙孔和前向扩张孔不同程度地抑制

了反向涡旋对的产生，提高了射流对壁面的贴附性，增强了壁面的冷却效果。 
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Numerical Simulation on Film Cooling Effectiveness for Different Shaped Holes
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Abstract: 

Effects of hole shapes on film cooling effectiveness downstream of one row of film holes at the blade 
were investigated using a three-dimensional finite volume method and multi-block technique. The 
present study also received velocity vectors about different hole shapes. The hole geometries include 
standard cylindrical hole and forward diffused hole and crescent hole. It was found that the film cooling 
effectiveness of cylindrical holes obviously declined along with the blowing ratio increasing. Results of 
the forward diffused holes configuration presented a marked improvement, with a high effectiveness at 
the lateral area between adjacent holes and effectiveness of the crescent hole was superior to other 
holes in various blowing ratios. The film cooling effectiveness realized by the crescent holes compared to 
the cylindrical and forward diffused shaped holes was more excelled at downstream of the intersection of 
the two holes. The crescent hole and forward diffused hole could reduce the vortex intensity, then 
enhanced the film cooling effectiveness.
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