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EXPERIMENTAL RESULTS OF AEROELASTIC INSTABILITY
OF AN AXIAL COMPRESSOR

Feng Yucheng, Hu Zongan, Zhao Xiuhua, Wang Yuwei
(Beijing Institute of Aeronautics and Astronautics)
Abstract

This paper describes the initial experimental results of aeroelastic instability
of BF-1 rotors on a transonic axial compressor facility at BIAA, Designing of BF-1
rotors depends upon the principle that the total damping is equal to zero at the
point near the stall flutter boundary, The experimental results show that the design
principle of BF-] rotors is correct, Two rotors,BF-1-1 and BF-1-2,have been run
from 8000 rpm to 16500 rpm, Several flow-induced vibration phenomena such as
stalling flutter ,wake-induced vibration, stall vibretion of the blades,have been
observed in experiments, In addition,a loud monotenous screaming' has been heard
during the stalling flutter onset, A primary theoretical analysis of this special
sound is discussed, This paper_also presents the experimental results of effects of
the blade tip clearance and-the airfoil shape—on the stall/ flutter boundary, By
comparison of the empirical-methods to prediet the-stall“flutter onset with the

experimental results,it is-believed that these predietion methods are acceptable,

NUMERICAL SOLUTION OF TWO-DIMENSIONAL INCOMPRESSIBLE
VISCOUS FLOWS IN CASCADES

Wang Licheng, Zhang Huiming, Yang Chongying
(Nanjing Aeronautical Institute)
Abstract

This paper aims at developing an incompressible N-S equation solver for two
-dimensional compressor cascade flows with massive separation for engineering
applications, A staggered grid system different from that of SIMPLE method is
proposed to make discretization and implementation of boundary conditions very
simple and to reduce the computational efforts needed for a two- or three-dimen-
sional problem nearly to the efforts for one-dimensional one, To ensure the nume-
rical stability of convection-diffusion equations,a so-called upwind factor method
is devised, which is robust and accurate, To deal with the determination of the
pressure field an algebraic pressure correction expression is derived to simplify the
numerical scheme further,

To verify the scheme four different compressor cascades are taken as examples
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for-numerical experiments, The incident angle varies from —13 to+ 11, The nu-
merical results of the deviation angle and separation point are compared with the

corresponding physical experimental data in good agreements,

COMPARISON OF THREE EXPERIMENTAL METHODS FOR
TRANSONIC TURBINE CASCADES

Yang Xuezhen
(Gas Turbine Establishment)
Abstract
Three typical transonis turbine cascades have been designed for this purpose
and tested with the aid of three different methods(two-dimensional cascade wind
tunnel test,wind tunnel test with sector of annular cascade,and hydraulic analogy),.
The results of these three methods are compared under the condition-of geometry
similarity, They are also compared with numerical solutions ofthe Finite Area
Time Marching calculation, The strong and weak points and reliability /of these

methods are evaluated preliminarily,

EXPERIMENTAL INVESTIGATION OF A DOUBLE CIRCULAR ARC
CASCADE WITH 73° CAMBER

Cheng-Gang
(Shenyang-Aeroengine Research Institute)
Abstract
A double \circular arc (DCA) cascade with 73° camber has been tested, and
accordingto the \test results its critical Mach number, optimum incidence, deviation
angle ,pressure distributions on airfoil surfaces,pressure losses and incidence angle
range are analysed, This cascade is also compared with a supercritical airfoil cas-
cade,The results indicate that the DCA cascades with such large camber still can
achieve good aerodynamic performances(large turning,high velocity,low loss and
wide incidence angle range)and coincide well with the general princples of DCA
cascades provided that the cascade parameters are chosen correctly and distribu-

tion of passage area is reasonable,

INVESTIGATION OF SUPERSONIC MULTIPLE CIRCULAR ARC
(MCA)AIRFOIL CASCADE OF AXIAL-FLOW COMPRESSOR

Zha Gecheng and Yan Ruqun
(Northwestern Polytechnical University)
Abstract

A computational method of characteristics initial-value line in the rotational



