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Influence of incidences on the distribution of static
pressure of swept-curved compressor cascades
CHEN Fu, ZHAO Gurjie, SONG Yarrping, WANG Zhong- qi

( School of Energy Science and Engineering, Harbin Inst. of Technology, Harbin 150001, China)

Abstract:  Four different swept rectangular compressor cascades were experimental studied to clarily the effect of incidences on
the cascade aerodynamic performances. The static pressure distribution on the surfaces of cascades at different incidences shows the
swept- curved cascade improved the pitchwise, spanwise and axial pressure gradient near endwall while the incidence angle changed.
At positive incidence angles, the improved pressure gradient delays the interaction of endwall and suction surface boundary layers,
avoids the low- energy fluid accumulating in the suction corner region and thereby flow separation occurring there, while loss increases
at midspan, the total loss increases insignificantly. At negative incidences, the energy loss at midspan of swept- curved cascade is domi-
nant and the overall aerodynamic performance decreases. The swept-curved blade is able to sustain the flow in the corner even at
higher incidence angles. Better performance can be achieved by increasing the design incidence angle al midspan.
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Table 1 Geometric parameters of cascades

Chord length b 128mm Stagger B/ (%) 10. 39
Asped ratio hf b 1.25 Curve angle A/ (%) 15
Solidity 1.6 Curve height: L ./ h 15%
Design inlet angle/ (") |- 28.21| Sweep angle A,/ (%) +30
Design outlet angle/ (°) | - 8.1 Sweep height L./ h 30%
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STR: Straight blade SWF: forward-swept blade
PCB: Positiver curved blade

Fig.1 Definition of swept and curved stacking line
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Fig.2 Changes of static pressure coefficient

on blade surface
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Fig. 3 Comparison of static pressure coefficient at
the same blade height
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Fig.4 Contours of static pressure coefficient
on the cascade surfaces ( PS: Pressure surface,
SS: Suction surface)
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Fig. 5 Distribution of energy loss coefficient contours at cascade exit (z/ B= 1.414, PS: Pressure side, SS: Suction side)
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Fig. 6 Effect of changed incidences on overall
mass averaged loss coefficient
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