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Numerical Study on the Clearance Effects of a
High-turning Tandem Cascade

Wei Wei, Liu Bo, Li Jun
(School of Power and Energy, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: In order to improve the application of tandem cascade, to make it better apply to high load core com-
pressor, the rear stages’ clearance effects of high pressure compressor with tandem stator are captured. A rede-
sign of a high-turning tandem cascade is studied in the manner of linear cascade with different clearance sizes.
The cascade performances, tip loading and the development trajectory of leakage vortex are compared with col-
lateral inlet boundary layer and skewed inlet boundary layer. The results show that the tip region blockage is
burdened and total pressure loss is sharpened with the clearance increasing. With the skewed inlet boundary lay-
er, the pressure loss is decreased clearly at the low span. Two leakage vortexes are captured near the tip region
with 2% span clearance, The front blade’s leakage vortex vanishes in the passage, and the second leakage vor-
tex emerges near the leading edge of rear blade, With the clearance increasing, the roll-up point moves down-
stream,
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Fig.1 Geometrical schematic diagram of tandem airfoil
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Fig.2 Schematic diagram of the skewed inlet

boundary layer velocity vectors
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Fig. 3 Velocity components of 3D inlet boundary layer
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Fig.4 3D computation grid of tandem cascade
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Fig. 5 Pitch mass averaged exit flow parameters of

tandem cascades
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Fig.6 Tip region pressure coefficient plots of

tandem cascades
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