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Flow control mechanism of diffuser cascade corner-suction
surface profiling désign
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(NavalArchitecture and Ocean Engineering College,

Dalian Maritime University, Dalian Liaoning 116026, China)

Abstract: Through numerical simulation, thé optimal profiling under the design point
and near stall point were compared. allowing for analyzing the flow field structure and com-
pressor performance changes and exploring’the mechanism of the two kinds of optimized pro-
filing toimprove the compressor performance. The optimization results showed that the suc-
tion surface of the optimal profiling’under the design point was sunken, which reduced obvi-
ously the thickness.of the houndary layer on the suction surface; and blend blade and end
wall was close to the trailing edge, which reduced the low energy fluid in the corner zone and
produced transfer under the impact of the pressure gradient. For the optimal profiling under
the near stall point, the blend blade and end wall was close to the leading edge and the suc-
tion surface was convex, which promoted the fluid adhesion in advance when fluid entered
the leading edge, and the leading edge separation area decreased sharply or even disappeared.

The optimal profiling adapted to all working conditions can be constructed based on the two
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profiling controlling mechanisms and structure features, yielding extremely positive effect on

many working conditions.
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Table 1 Geometry parameters and aerodynamic

parameters of the original cascade
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Fig. 2 Sketch of blend blade and end wall

profiling diagram
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Fig. 7 Comparison of flow structure on suction surface
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Table 2 Geometry parameters of the optimized

cascade at the hub section
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Fig. 9 Pitch-wise height contours of\optimized profiling
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Fig. 12 Static pressure gradient contours on suction

surface in different profilings at —1° incidence
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