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Num erical smulation for the influence of bowed blade in canpressor
cascades with different urning angles
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Abstract A numerical sinulation was perfomed to analyze the effect of bowed hlade on the separation structures and
the energy losses i the campressor cascades w ith different uming angles. The wming angles were 37°, 467, 54, respec
tively. The bowed angleswere £10°  320°  %30° and the ncidence angleswere £5°  E10°% respectively. The results
show that the nflience of positive bowed blade is differentw ith the variation of the uming angles. If the mmng angle is low,
the secondary flow on the suction surface aswell as the loss mcreases. If the mming angle ismoderate it restrams the comer
separation and changes the separation configuration. If the wming angle is high a low positive bowed angle improves the per
fomance. But the flow becanesworse again if the bowed angle exceeds 20°. The negative bow ed blade results i the flow sep-

aration and the flow perfomance is reduced remarkably. The varieties at different mcidences are siilar. The tendency

strengthens at positive ncilence and weakens at negative incidence.
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Fig. 1 Definition of bowed cascade by stacking lines and grid topology
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Fig. 2 Axial distribution of energy loss coefficient with a turning angle of 37°
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Fig.3 Axial distribution of energy loss coefficient with a turning angle of 46°
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Fig. 4 Axial distribution of energy loss coefficient with a turning angle of 54°
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Fig. 5 Distribution of the limiting streamlines on the suction surface and endwall with a turning angle of 37°
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Fig. 6 Distribution of the limiting streamlines on the suction surface and endwall with a turning angle of 46°
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Fig. 7 Distribution of the limiting streamlines on the suction surface and endwall with a turning angle of 54°
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Fig. 8 Effect of the bowed cascade on energy loss coefficient at different ncidences
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