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Numerical Study of Positively Curved Blade in Aspirated
Compressor Cascade Based on Transition Model
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Abstract: Three—dimensional numerical method is adopted to study the flow field and aerodynamic perfor-
mance of an aspirated compressor cascade with positively curved blades. Through a comparative analysis of three
different hole—type suction schemes, the mechanisms of boundary layer suction inhibiting the 3D flow separation
and reducing the loss were discussed. Firstly, the reliability of numerical calculation code is checked against the
experimental data available from literature. The numerical flow—field characteristics has good agreement with the
experimental data. Then, the effects of blade stacking styles on boundary layer suction are analyzed by using
hole—type aspiration in straight and positively curved cascade, respectively, and the mechanisms for increasing
the aspiration effect by improving aspiration—hole design schemes are discussed. The results show that the hole-
type aspiration can control the three—dimensional flow separation well both in straight and positively curved cas-
cades. With aspirated, the separation bubble on suction surface disappears and the new separation flow struc-
tures based on the aspiration—hole characteristics are generated at the downstream of the aspiration holes. The as-

piration strategies are adjusting to improve the three—dimensional separation flow in the corner, therefore the de-
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velopment and intensity of wake vortex are restrained obviously.
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(a) Straight blade
Fig. 1 Schematic diagram of cascade model (no aspiration)

(b) Positively curved blade
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Fig. 2 Schematic diagram of aspiration holes

Fig. 3 Computation mesh
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(a) Numerical results

(b) Experimental results
Fig. 4 Comparison of separation-bubble characteristic

between numerical and experimental results ( Left: straight
blade, Right: curved blade)
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Case 1 M =0.7% Case 1 M =1.7%
(a) Straight blade

Case 2 Case 3
(b) Positively curved blade( M, =1.7%)

Fig. 5 Contours of turbulence intermittent on suction
surface
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Fig. 7 Contours of static pressure coefficient on suction
surface of positively curved blade ( M,=1.7%)
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Fig. 8 Contours of total pressure loss coefficient at exit of
positively curved blade ( M, =1.7%)
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