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NUM ERICAL SM ULATIONOF 3 TRANSNIC VISCOUS
FLOW STRUCTURE INSDDE A COM PRESOR ROTOR

W ITH CONSIDERATION OF TIP CL EARANCE
GuoYanhu, W ang Baoguo, Shen M engyu
(Dept o EngineeringM echanics, Tsinghua U niversity, Beijing 100084)

ABSTRACT A D numerical lution of transonic turbulent flowfield inside a
compresor rotor is analyzed w ith a consideration of blade tip clearance The complex vortex
systen structure and shock wave systan structure inside this rotor isobtained W all flow
patterns on the blade surface and hub surface are found out The complex vortex system
structure, such as horseshoe vortex, passage vortex, corner vortex and trailing vortex, and
the interaction w ith shock wave system are researched Eecially, the character of the tip
clearance flow inside the rotor passage is revealed, and the interaction betw een shock w ave
and tip clearance flow near blade tip and the evolution of tip clearance flow are considered

KeyW ords Compresrs Flow fields Transnic flow Lieakage
N umerical smulation

APPL ICATIONOFAMULTI- DM ENSIONAL H. UX FUNCTION

TO ANALY SISOF PLANE TRANSNIC CASCADE FLOW
Y ao Shilei, Wang Baoguo, Shen M engyu
(D'ept- of EngineeringM echanics, Tsinghua U niversity, Beijing 100084)

ABSTRACT In wo- ‘or three- dimensional flow fields, it isdifficult to deter-
m ine the direction of w'ave propagation in cascades due to complexity of transonic flow. Now
a grid- independent approximate Rienann dlver is applied to numerical smulation of wo-
dimensional tranonic-cascade flow by the Euler or N avier- Stokes equations Fluxeson grid
faces are obtained viaw ave decomposition, assuming that information propagates in the ve-
locity difference directions, rather than in the grid- nomal directions as in a standard grid-
aligned solver. Second- order computationsw ith the grid- independent flux function are
used to analyze two typical examplesof transonic cascades T he results indicate that the grid
- independent model suppresses entropy production over the cascade surface due to either
computational diffusion or grid visocosity, and reslves shock and shear waves in tranonic
flow of cascadesmuch better.

KeyW ords M ultidimensional analysis Plane cascades T ransonic flow

AN EXPERM ENTAL INVESTIGATION ON TREATM ENT

OF COM PRESOR CASINGW ITH SKBW GROOVES

Zhu Jungiang, ZhaoY i, L iu Zhiwei
(7thDept N orthwestern Polytechnical U niversity, Xi'an 710072)
ABSTRACT Five kinds of skew grooved casesw ith different geometric parane-
tersw ere designed and tested on a rig of single stage axial- flow compressor. T he detailed



