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3D viscous numerical investigation on the overall aerodynamic
performance of a transonic axialflow compressor stage
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Abstract:  The internal flow field of a transonic axiakflow compressor stage was analyzed using a fast full 3D viscous flow calculat-
ing method. This practical engineering oriented method was developed based on a new Lower Upper implicit scheme and a fowthr order high
resolution MUSCL TVD scheme. A wall function method was employed to effectively reduce the computational effort and simple zeror equer
tion turbulence model was adopted to closure the Reynolds averaged N-8 equations. The mixing plane method was employed to transfer pa-

rameters between rotor and stator cascades. The overall performance for a compressor stage at different rotating speed was obtained and the

internal flow fields at typical operating conditions were emphatically analyzed. Compared with the results obtained from experimental data,
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these solutions demonstrate both the efficiency and accuracy needed by practical applications.
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Fig. 1 Overall aerodynamic performance of NASA 35 stage at 70% and 90% design speed
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Fig. 2 Profiles at roter exit station at 70% design speed
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Fig.3 Profiles at roter exit station at 90% design speed
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Fig.5 3 D streamlines in stator at near stall
working condition at 90% design speed
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