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NUMERICAL SIMULATION OF 3D TRANSONIC VISCOUS
FLOW STRUCTURE INSIDE A COMPRESSOR ROTOR

WITH CONSIDERATION OF TIP CLEARANCE
Guo Yanhu, Wang Baoguo, Shen Mengyu

(Dept. of Engineering M echanics. Tsinghua University. Beijing 100084)

ABSTRACT A 3D numerical solution of transonic turbulent flowfield inside a
compressor rotor is analyzed with a consideration of blade tip clearance. T he complex vortex
system structure and shock wave system structure inside this rotor is obtained. Wall 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 with shock wave system are researched. Especially, the character of the tip
clearance flow inside the rotor passage is revealed, and the interaction between shock wave

and tip clearance flow near blade tip and the evolution of tip clearance flow are considered.

Key Words Compressors Flow fields Transonic flow IFeakage

Numerical simulation

APPLICATION OF A MULTI- DIMENSIONAL FLUX FUNCTION

TO ANALYSIS OF PEANE TRANSONIC CASCADE FLOW

Yao Shilei, ~Wang-Baoguo, -Shen Mengyu
(Dept.—of Engineering Mechanics, Tsing hua University, Beijing 100084)

ABSTRACT In two— or three—dimensional flow fields, it is difficult to deter—
mine the direction of waye propagation in cascades due to complexity of transonic flow. Now
a grid— independent approximate Riemann solver is applied to numerical simulation of two—
dimensional transoniccascade flow by the Euler or Navier— Stokes equations. Fluxes on grid
faces are obtained via wave decomposition, assuming that information propagates in the ve-
locity difference directions, rather than in the grid— normal directions as in a standard grid—
aligned solver. Second— order computations with the grid— independent flux function are
used to analyze two typical examples of transonic cascades. The results indicate that the grid
- independent model suppresses entropy production over the cascade surface due to either
computational diffusion or grid viscosity, and resolves shock and shear waves in transonic

flow of cascades much better.

Key Words M ultidimensional analysis Plane cascades Transonic flow

AN EXPERIMENTAL INVESTIGATION ON TREATMENT

OF COMPRESSOR CASING WITH SKEW GROOVES
Zhu Junqgiang, Zhao Yi, Liu Zhiwei
(7th Dept. Northwestern Polytechnical University, Xi‘an 710072)
ABSTRACT Five kinds of skew grooved cases with different geometric parame—

ters were designed and tested on a rig of single stage axial— flow compressor. The detailed



