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非定常尾迹宽度对气膜冷却效果的影响

周莉，张鑫，蔡元虎

西北工业大学动力与能源学院

摘要： 

对非定常环境下动叶气膜冷却的流场进行数值模拟，研究非定常尾迹宽度对气膜冷却效果的影响。结果表明，对于

动叶的气膜冷却来说，由非定常尾迹形成的低速区对冷却射流的压制作用减小，使冷却射流更多地进入主流并与其

掺混，使得气膜孔下游叶片表面的冷却效果降低。当尾迹宽度增大时，叶片表面气膜冷却效果降低的程度增加。非

定常尾迹对压力面上冷却效果的影响大于吸力面。压力面上在第1个冷却孔后面冷却效率降低了15%，而吸力面上

的冷却效果变化不是很明显。 
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Effect of Unsteady Wake Width on the Film-cooling Effectiveness for a Gas Turbine 
Blade

ZHOU Li, ZHANG Xin, CAI Yuanhu 

School of Power and Energy, Northwestern Polytechnical University 

Abstract: 

The unsteady flowfield of the turbine blade film cooling was investigated numerically under different 
width of the unsteady wake, and the influence of the unsteady wake width on the blade film cooling 
effectiveness was discussed. Results show that the zone with low velocity forming by the unsteady wake 
decreases the depression of the cooling ejection, and much more coolant flow enters and mixes with the 
main flow, resulting in the reduction of film cooling effectiveness. The level of the reduction of film 
cooling effectiveness is higher with the increase of the unsteady wake width. The influence of the 
unsteady wake on the cooling effectiveness is larger on the pressure surface than that on the suction 
surface. The magnitude of the cooling effectiveness after the first cooling hole on the pressure surface 
can decrease about 15 percent of the original value, and the change of the cooling effectiveness is not 
obvious on the suction surface.
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