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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
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behavior of rotor is more complicated. In addition to existence of an unstable limit cycle be-
low the threshold speed, there are large— amplitude stable limit cycles both above and below
the threshold speed. T hat explains why jump phenomena and hysteresis in the amplitude may
occur in a rotor— sliding bearing system.

Key Words Rotors Sliding bearing Bifurcation

VIBRATION CONTROL OF ROTOR
ELECTRO- RHEOLOGICAL SYSTEM BASED

ON FUZZY LOGICAL SYSTEM
Qu Wenzhong, Yao Guozhi, Qiu Yang
(Xi‘an Jiaotong University, Xi‘an 710049)

ABSTRACT Electro— rheological (ER) fluids have extensive application in the
field of vibration control as a kind of intelligent materials. It is very-difficult to develop a con—
ventional control system due to the nonlinearity of the ER éffect<in regard/to electric field
strength, temperature or shear rate. An adaptive fuzzy control system is” composed of a struc-
tural identification system and a controller system, and introduced for the ER damper— rotor
vibration system due to the function approximator property of fuzzy logical system- A numer—
ical study indicates the validity of the adaptive algorithm and the effective suppresion of the
rotor vibration.

Key Words ~Rotor Vibration Control Fuzzy control theory Adaptive algorithms

A ROTATIONAL SYMMETRY FINITE ELEMENT
MODEL OF GAS TURBINE ROTOR

IN CHARACTERISTICS ANALYSIS

Zhou Chuanyue, Wen Xueyou, Liu Xueyi
(Harbin No. 703 Research Institute, Harbin )

Zou Jingxiang
(Harbin Institute of Technology. Harbin 150001)

ABSTRACT A rotational symmetry finite element model is provided to calculate
gas turbine shaft critical speeds and unbalance response analysis. A Fourier series representa—
tion allows the three— dimensional shaft geometry to be modeled in a basic section by using
three— dimensional element. Unlike a beam element model, a solid element representation al—
lows the actual rotor geometry to be modeled- A matrix reduction technique is used to reduce

the degrees of freedom. An engineering example of marine gas turbine rotor is applied to the
verification of the provided model.

Key Words Rotor Dynamic characteristics Fourier series Finite Element Model



