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tion can be realized by connecting nodes in different components. A 3- shaft gas turbine
engine’s dynamic performance is simulated using an innovative gas path calculation method,
the plenum algorithm. The extendability of the model is fully verified.

Key Words Gas turbines Simulation M odels

INVESTIGATION OF HEAT TRANSFER

IN LABYRINTH SEALS

Zhang Li, Liu Songling, You Shaokun, Xu Duchun
(7th Dept. Northwester Polytechnical University, Xi‘an7 10072)

ABSTRACT Heat transfer coefficients around labyrinth are the necessary
boundary conditions and important parameters for the thermal analysis of construction in air—
craft engines. Heat transfer experiments for straight — through conventional labyrinth,
straight— through slant labyrinth and stepped conventional labyrinth are conducted under the
conditions of different Reynolds numbers and gap widths. Effects of geometric and flow pa-
rameters on the heat transfer are considered physically. For the convenience of practical ap—

plication, the relations are derived from the experimental data-

Key Words Labyrinth seals Tooth forms Heat transfer Experiments

LOCAL HEAT TRANSFER AND FLOW CHARACTERISTICS
OF A ROTATING CAVITY WITH

AN AXTAL FRINGE INLET AND A RADIAL OUTLET
Ding Shuiting, \Tao Zhi, Xu Guogiang, Qiu Xuguang
(4th Dept. Beij ing \University-of Aeronautics and Astronautics, Beijing 100083)
ABSTRACT A turbine eooling configuration of an aero— engine was simplified
into a rotating cavity with an’axial fringe inlet and a radial outlet. The influences of rotating
Reynolds number, cooling air Reynolds number and Grashoff number on the local heat trans—
fer and flow characteristics were investigated experimentally. The results indicated that the
local heat transfer coefficient on the edge of main disk rapidly increases with the increase of
cooling air Reynolds number and rotating Reynolds number. The local heat transfer coeffi—
cient becomes negative near the center of the disk. T he flow friction coefficient increases with

the increase of the cooling air Reynolds number and decreases with the rotating Reynolds
num ber.

Key Words Swirling Discs Heat transfer

AN EXPERIMENTAL STUDY ON OVERALL
COOLING EFFECTIVENESS
OF INCLINED MULTIHOLE PLATES

Li Bin and Hu Zhengyi ( Gas Turbine Establishment ., Jiangyou 610500)
Lin Yuzheng and Liu Gaoen
(4th Dept. Beij ing University of Aeronautics and Astronautics, Beijjing 100083)
ABSTRACT The overall cooling effectiveness of the inclined multihole plates
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was investigated through approximate simulation experiments. The plates had five different
geometry configurations. T he experimental results indicated that the convective heat transfer
coefficient in the cooling hole, the adiabatic film effectiveness and geometrical configuration
were the critical factors for the overall cooling effectiveness. T he investigation plays an im-
portant role in designing the inclined multihole wall and selecting the geometry of these cool-

ing configuration.

Key Words Combustion chambers Cooling efficiency Experiments

EXPERIMENTAL STUDY ON FILM COOLING
ON A SUCTION SURFACE

OF A PLANE TURBINE CASCADE
Chen Fu, Song Yangping, Wang Zhongqi
( Energy Science and Engineering School, Harbin Institute of Technology, Harbin  150001)

ABSTRACT The flow field structure of a film cooled turbine for a typical design
with four rows of cooling holes on the suction surface has been investigated in a plane cas—
cade rig by the aid of flow visualization techniques and pneumatic probe measurement. T he
experimental results showed that a little vortex in opposite direction of rotation emerged as
the passage vortex existed at the root of suction surface. T he vortex\ was induced mainly by
mixing between mainstream and injecting air, and resulted from formation of kidney— shaped
vortex. T he injected air was essentially absent m-a triangular region extending from near the
region of peak curvature on the blade toits trailing edge,~and’the separation line of the pas—
sage vortex was skewed toward the.end wall. A-very eomplex three— dimensional flow oc-
curred in the downstream of the jet exit, and remained near the blade surface at the exit of
the cascade. The kidney— shaped vortex was kept near the blade surface, and mixed with the
wake at the exit of the cascade.

Key Words Turbinescascades Flow fields Experiments

HOPF BIFURCATION

OF A ROTOR- SLIDING BEARING SYSTEM

Yuan Xiaoyang and Zhu Jun
(Theory of Lubrication and Bearing Institute, Xi’an Jiaotong University, Xi‘an 710049)

ABSTRACT A new numeric— analytical method for Hopf bifurcation of a rotor
— bearing system is presented according to the Hopf bifurcation theory and Floquet stability
theory. T he method comprises a modified shooting method for calculating periodic solutions,
a calculation method for determining the stability of the solutions, and a prediction correction
procedure for tracing the solutions, etc. The software package realized with these techniques
was used for efficient and accurate study of Hopf bifurcation behaviors of rotor— sliding bear—
ing systems. The results show that there exists an unstable subcritical limit cycle for small
E;, the journal center eccentricity ratio at a critical instability. A stable supercritical limit cy—
cle exists for large Es. When supercritical bifurcation occurs, limit cycle appears as soon as
the rotor speed exceeds its threshold value, and the limit cycle does not become unstable until

the rotor speed surpasses the threshold speed a lot- W hen suberitical bifurcation occurs, the



