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Review of the Effect of Cooling Air Volume on Turbine Cooling Performance

ZHOU Xu, YU Zi-jie ,HAN Rui, DONG Ping
(College of Power and Energy Engineering, Harbin Engineering University, Harbin, China, Post Code; 150001 )

Abstract; Turbine cooling technology is widely used in the development of aero engines as well as gas
turbines. The entrainment volume of cooling air has become one of the important factors affecting the effi-
ciency of the whole unit. Based on the technological development background of modern gas turbine and
aero-engine turbine blades adopting compound cooling combining external cooling and internal cooling,
this paper reviews the research progress on the influence of the cooling air volume on the cooling perform-
ance of turbine blades both at home and abroad, analyzes and summarizes the influence law of the cooling
air volume on the film cooling, the matrix cooling as well as the overall cooling efficiency, and makes
certain suggestions for the direction of the future research. The analysis shows that the exploration of the
shape of film holes is the focus of future research on film cooling technology; the study of matrix cooling is
still mainly in the stage of qualitative research, and the exploration of quantitative research methods is the
current development trend ; the study of overall cooling efficiency is still in the initial stage, and in the fu-
ture, further research can be carried out from the aspect of the interaction relationship between external
cooling and internal cooling on the overall cooling efficiency.
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Fig. 1 Schematic diagram of film cooling principle
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Fig. 2 Schematic diagram of staggered rib structure
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