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Application of high-turning bowed campressor stator
for redesign of a highly loaded fan stage

L1Shao-bin SU Jiexian WANG Zhong-q1i

( School of Energy Science and Engineering Harbin Inst of Technology Harbin 15000, Chna)

Abstract

A redesign of a highly baded fan stage using high-tum ing bowed can pressor statorw as studied The original

tandem statorwas rep laced by the highly loaded bowed statorwhich was applicable to highly subsonic flw conditions 3D con-

touring technique and localmodification of blade were applied to the design of the bowed blade n order to mprove the aerody-

nam ic perfom ance and them atch ing of the rotor and stator blade rows Perfom ance curves at different wiate speeds aswell as

perfom ances at operating points for both the original fan stage and redesigned fan stage were obtamed by numerical smula-

tions The resulis show that the highly baded bowed stator can be used m mproving the stucture and the aerodynam ic per

forn ances al various operating points of the cam pressor stage and il can also provide high perfom ances at offFdesign condr

tions It is believed that the highly baded bowed stator can advance the design of high-perfom ance can pressor
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Table 1 Stator geam efrical param eters

Tanden stator Bow ed
I 1 stator
Blade numher 34 34 36
Chond length atm idspan /mm 40 0 24 0 5L 0
A spect ratio LO L 67 Q8
Blade height/mm 40 2 40 2 40 2
Hub 216 L 20 2 85
Solid ity _
Casing L 55 L 00 2 35
Blade mmmg-angle /(%) 32 24 48 5
!
I
17 | iy

Fig 1 Original stage and redesigned stage
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Fig 2 Axial view of bowed stator

leading and trailing edges
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Fig 3 Blade angle of bowed stator
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Fig 4 Camputationalm esh
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Fig 5 Camparison of stator geam etrical param eters
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Fig 6 Camparison of perfoom ance curves
under different rotate speeds
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Fig 7 Stage performances distribution along blade height at operating points under different rotating speeds
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