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FULL- LENGTH PAPERS

A MODEL OF INTERACTION BETWEEN SHOCK WAVE

AND LEAKAGE VORTEX ON TRANSONIC FAN
Yang Zhi, Ma Jihua, Tao Deping

(4th Dept. Beij ing University of Aeronautics and Astronautics, Beijjing 100083)
ABSTRACT A strong interaction between shock wave and leakage vortex, in—
duced by an intensive inter— impact of rotating motion on abrupt anti— pressure gradient,
makes their formations and strengths varied- The vortex breakdown-deteriorates the stability
and efficiency of compressor and fan. So a model of interaction between shock wave and leak -
age vortex is formulated. T he solution of vortex core movement equations shows that the
small initiative vortex core velocity and enhanced initiative vortex core pressure will induce
the vortex instability. T he high M ach number and cireulation gradient outside the vortex core
will result in breakdown of the vortex. The analysis of the factors leading to vortex break-

down serves as a foundationfor its-controlling.

Key Words Transonic compressor. Shock wave Interaction Numerical calculation

A 3D EULER NUMERICAL RESEARCH METHOD
WITH REGARD TO ROTOR/STATOR INTERACTION

OF AXTAL TURBOMACHINERY

Ji Lucheng, Meng Qingguo, Zhou Sheng
(4th Dept. Beij ing University of Aeronautics and Astronautics, Beijjing 210016)
ABSTRACT Based on steady Euler solver developed by the author, a new time
accurate Euler solver is modified to study Rotor/ Stator interaction problems. The inviscid
flow field of a highly loaded transonic fan stage is simulated by this time accurate method.
The results indicate that rotor inlet flow fields are not affected by the downstream stator at
choke condition, but the shock in the rotor will oscillate periodically. M oreover the stator will
operate at highly varying incident angle. The method can be easily extended to viscous un—

steady flow research in axial turbomachines.

Key Words Turbomachinery Unsteady flow Aerodynamic interference



