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Numerical simulation of unsteady flow field on abnormal

stagger angle of cascade

ZHANG Guo-chen, LIU Bo., YANG Xiao-dengs €AO, Zhi-yuan

(School of Power and Energy.,
Northwestern Polytechnical University, Xi'an 7100724 China)

Abstract: Tow-dimensional steady and.unsteady numerical”simulation was predicted by
commercial softwave NUMECA \when the stagger angle of cascade was abnormal. The main
aim is to investigate cascade passage-block resulting from abnormal stagger angle affecting
the flow field and unsteady aerodynamic Torce of the blade and the adjacent cascade passage.
The results show that it has an effect on the cascade field passage along the suction side when
abnormal stagger-angle.is positive. With the increase of abnormal stagger angle, the flow is
more deteriorated-and the large scale of boundary layer separation is generated. The main
frequency of vortex shedding decreases with the increase of abnormal stagger angle; but the
secondary frequency of vortex shedding increases with the increase of abnormal stagger an-
gle. And relative fluctuation quantity of unsteady aerodynamic force increases rapidly arising

from the changing angle; accounting for the blade fatigue breakdown.
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stator vanes; fluctuation of unsteady aerodynamic force
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Fig.1 Diagram of cascade passage when stagger

angle is abnormal
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Fig. 2 Isentropic Mach number compared of blade 3
surface between numerical simulation

and experiment
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pressure surface between numerical

simulation and experiment
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angle of blade 3 adjusting 0°
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Fig. 7 Distribution of entropy contours of cascade

passage for stagger angle of blade 3 adjusting 5°
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unsteady aerodynamic force for stagger

angle of blade 3 adjusting 5°
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