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Abstract

By simulating the effect of secondary flow on multiple rows of fan-shaped holes in the end wall re-
gion of the blade cascade, and installing a vortex generator on a flat film experimental platform to
generate flow direction vortices, the effect of secondary flow on wall film cooling in the end region
of the blade cascade is simulated, and the influence of flow direction vortex intensity on the cool-
ing efficiency of multiple rows of fan-shaped holes is studied. The results indicate that as the in-
tensity of vortices increases, the influence of flow vortices on film cooling efficiency and the de-
gree of film skewness increase. The superposition effect of gas film can improve the cooling effi-
ciency of the second and third rows, and compensate for the decrease in cooling efficiency of the
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rear row film caused by flow vortices. The inlet angle can affect the vortex strength of the blade
passage, causing deformation of the end wall air film and a change in the distribution of cooling ef-
ficiency. The boundary layer can cause a decrease in the intensity of secondary flow, resulting in
an enhanced cooling effect of the gas film on the pressure surface side.
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Figure 1. The sketch of the E* model
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Table 1. E® model parameters
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) 5% Co/mm 32.367
SEARLAZ A CIC, 1.899
FTEEANIA LG S/ Cay 1.459
/A 5% 4 h/ Co 1.545
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Table 2. Geometric parameters of 7-7-7
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Figure 2. The grid of the E* model
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Table 3. Boundary conditions
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Table 4. Comparison of grid independence
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Figure 3. Distribution of isentropic Mach numbers at the root of stationary blades
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Figure 4. The sketch of the test section
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Figure 5. The sketch of the experimental device
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Figure 6. The calibration curves for IR
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Figure 8. Film cooling effectiveness distribution of each model
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