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Simulation of Cooling Characteristics of Corrugated Heat Shield with Non—uniformly
Disposed Cooling Holes
LIANG Xi—yuan, LIU Hai—yong, BAI Xiao—hui, WANG Zi—wen, LIU Cun—liang
(School of Power and Energy, Northwestern Polytechnical University , Xi ’an 710072, China)

Abstract: In order to distribute cooling gas flow more rationally and improve the film cooling effectiveness, a corrugated heat shield
structure with non—uniformly disposed cooling holes was proposed, which maintains the same open area and constructs patterns with high
row—density cooling holes at upstream position and low row—density cooling holes at downstream position. Under real engine operating con-
ditions, numerical simulations of the non—uniform cooling structures were carried out to obtain the characteristics of the cooling gas flow dis-
tribution and the film cooling effectiveness along the flow path, and the influence of the amplitude ratio on film cooling effectiveness was also
obtained. The results show that the cooling gas flow at different positions of the heat shield are changed by the non—uniform layout, thereby
significantly increasing the film cooling effectiveness of the heat shield. While keeping the parameters of the film cooling hole and the open
area unchanged, increasing the row density of the cooling holes at the upstream position can not only improve the cooling effectiveness of the
upstream section but also keep the reduction in cooling effectiveness of the downstream section acceptable. Compared with the uniform lay-
out, the maximum increase in area—averaged film cooling effectiveness is 12.66%. Under the same conditions, as the amplitude ratio increas-
es from 0.035 to 0.075, the area—averaged film cooling effectiveness is significantly increased, with the highest increase of 16.32%.
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