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Abstract: Investigations in recent years show ed that three-dmensional blade design using
end bend, sveep and dihedral could reduce endw all loss mprove efficiency and stable operating
range STR (straight), SNV F (foward svept), SCB (incomporating fow ard svept and positive
curved) and SVB (backw ard svept) rectangular compresor cascades have been studied at design
and off-design incidences to verify if SCB can achieve better aerodynam ic performance A |l types
of svept or curved blades considered are symmetric to m idgan, consisting of an circular arc sec-
tion in the central part and svept or curved sctions tow ard the endw alls T he effect of incidence
change on the distribution of exit total presaure lossand secondary flow vectorsof the compresor
cascades has been expermentally investigated Ink-trace flow visualization on blade surfacesw as
alo conducted in a part of incidences Compared w ith straight cascade, mechanisn s of the total
presaure loss increase and decreasew ith the change of incidence of various svept cascades at dif-
ferent parw ise positionsw ere analyzed The reaults shov that compared to svept-forw ard cas
cades, the svept-curved cascade further prevents the low energy fluid accumulation, w hich may
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induce separation in the endw all/suction surface corner region; therefore, renarkably reduce total
presaure loss in that region Even at larger positive incidence the total loss of the svept-curved
cascade increases snoothly and no flow sgaration w asobserved in the corner. In general, the total
presaure lossof svept-curved cascade isnot snsitive to incidence change T he study supports the
oonclusion that SV F and SCB conduce to the mprovenent of stallmargin near the endw all even
at higher incidence M oreover, it is supposed that better aerodynam ic performance of SCB can be
achieved by increasing design incidence at midgan and by optim izing thematching of svept blade
angle and height, and curved blade angle and height
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Fig 1 Distribution of pitch-averaged total presaure loss mefficient along blade height at different incidences
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Fig 2 M ass-averaged total pressure loss coefficient
distribution at cascade exit
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Fig 3 Ink-trace flow vis
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Fig 4 Contoursof total presaure loss coefficient at cascades exit planes (z/8 = 1. 414)
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Fig 5 Distribution of secondary flow vectors in cascade exit (z/8 = 1. 414)
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