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Technology, Taiyuan, China, Post Code; 030024 )

Abstract: To study the enhancement cooling mechanism of the unsteady film cooling, the large eddy
simulation (LES) was used to numerically simulate the unsteady film cooling in circular hole and study
the eddy structure and film cooling efficiency under four different pulsation frequencies of 0, 0.2, 0.3
and 0.5. Then the dynamic modal decomposition (DMD) was used to analyze the calculated results and
study the coupling relationship between the flow field and heat transfer. Results show that the pulsation
frequency has great influence on unsteady jet film cooling efficiency. The film cooling efficiency at St =
0. 2 is similar to that of steady state jet; the film cooling efficiency at St =0. 3 is higher than that of the
steady state jet, while the efficiency at St =0.5 is much lower than that of the steady state jet. The un-
steady jet at St =0. 3 can inhibit the generation of the downstream hairpin vortex and promote the frag-
mentation of the hairpin vortex, so that the film cooling efficiency can be enhanced; the pulsating jet cau-
ses a lot of secondary vortex structures, which promote the mixing of the jet and the main stream in the

flow direction, but inhibit the mixing of the jet and the main stream in the spanwise direction.
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