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Analysis of secondary flow vortex structure
and losses in tur bine cascades
LIN Qi-yan, ZHEN G Qun, YUE Guo-giang

(College of Power and Energy-Engineering,
Harbin Engineering Universty, Harbin-150001, China)

Abgtract : Numerical s mulation-about thefirst stage-ef-a power turbine was performed
usng 3D viscous code ,showing that-the detailsin this turbine stage were captured. And ,the
flow characteristics of endwalls and blade surfacesfor these cascades and the structures of 3D
flow field'were al 0 presented. After_analys sof.secondary flow phenomenon and loss mecha-
ni sm ,the évolution process of ‘'secondary flow-vortex structuresin cascade passage (horseshoe
vortex ,passage vortex ,corner vortex-trailing vortex ,tip leakage vortex ,etc) were revealed,

and the effects of vortex struetlres on loss distribution were also studied.

Key words” aerospace propulson system; secondary flows losses; vortex structures;
trailing vortex; tip clearance flow; power turbine; numerical dmulation
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Fig.1 Limiting streamline on stator hub surface
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Fig.4 Three dimensona structures of the wake
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’ Fig.8 Development of pressure side and suction
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Fig.15 Development of passage vortex and leakage
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Fig.17 3D streamline patternin the rotor passage

vortex along streamwise
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Fig.16 Distribution of relative total pressure at (4) ,
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