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characteristics of three types of aeroengine have bheen analyzed with this program

and the results are satisfactory,

A CALCULATION OF A ROTOR INTEGRAL STRENGTH
WITH FINITE ELEMENT METHOD FOR FLEXIBILITY
Sheng Huiyu, Sun Botao, Li Fei, Niu Xiuyun

(Marine Boiler anb Turbine Research Institute)
Abstract

A calculation method is presented to determine the integral strength of a com-
plex rotor with both radial interference and axial pretension, The method is
characterized by followings,calculating the flexibilities and free deformations at the
connection nodal points of rotor substructures with finite element method at{irst;
determining the inner forces at these points then; obtaining the deformations 'and
stresses of the individual rotor substructures at last, The method\ is verified by
using a conventional finite element method for a modal stage in good agreement,
The present method has been applied to the” final design of ‘a disk-drum de-
tachable rotor with bidirectional interferences,which consists \of ‘profile wheels,
annulus spacers and conical-shafts,~The rotor is designed for/ a six-stage com-
pressor and is divided into-2504 annular elements of triangular type by 2020
nodal points, The rotor integral strength calculation is” performed omn a small
computer of only\16K\ memories, ~The rotor-deformation and iso-stress line dia-
grams are drawn by computer, The mechanical relationship of the rotor with its

individual parts is quite \clear,

INVESTIGATION ON BLADE FORCE DEFECT IN END WALL
BOUNDARY LAYER FOR MULTISTAGE AXIAL COMPRESSOR

Liu Songling
(Northwestern Polytechnical University)
Abstract

In order to predict the blade force defect a new model is proposed which is
based on the analysis of the deflection of the blade force in boundary layer due
to the secondary flows in cascade both with and without tip clearance, It is as-
sumed that the scalar product of blade force defect and mainstream velocity is pro-
portional to the work done by the cascade secondary flow drag and can be ex-
pressed as equation(16) in the present paper, This equation approaches to the rela-
tion suggested by Mellor et al, as the lift coefficient value of the blade is very

low, A method using the values of blade force defect in boundary layer is pre-
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sented to estimate the compressor efficiency. The end wall boundary layer thick-
nesses are calculated and the blockage in meridional plane is obtained for two
axial compressors and an inlet guide vane, The efficiency of a compressor is also
estimated, The analysis indicates that reasonable results can be obtained by the

use of this method,

SECONDARY FLOW LOSSES IN PLANE TURBINE CASCADES
AND ITS MATHEMATICAL PREDICTION MODEL

Li Caixiu and Ni Zhong
(Shanghai power Equipment Research Institute)
Abstract

The phenomenon and cause of the secondary flow in plane-turbine cascades
are discussed and a mathematical prediction model of losses is presented, It is
stressed that the secondary flow in turbine cascades is a dynamic but not a‘kine-
matic effect and thus should be studied from the viewpoint of dynamics, Based
on the results of plane cascade tests, a model thatpredicts the secondary flow
loss distribution is suggested;” The-effect of inlet boundary layer has~been con-
sidered in the model, Precision obtained from the proposed model conforms more

satisfactorily with experimental results than those given-in previous literatures,

A'STUDY ON DEPLOYMENT RULE OF SINGLE EXTENDIBLE
EXIT CONE BY MASSCENTER MOVEMENT THEOREM
Ma Guobao .

(Shanxi Power machinery Institute)
Abstract

The deployment rule of the single extendible exit cone is investigated in this
paper, The cone is divided into four pieces in the direction of meridian, As
a result, the actuators are just located in the middle of each piece, Each piece
of the cone can thus be simplified into a moving mechanism, Based on the force
balance between the mechanisms, a second ordes ordinary differential equation
is derived by applying the mass center movement theorem, The numerical solu-
tion of the equation can be obtained by means of the fourth order Runge-Kutte
method, The time-dependent parameters, such as position, velocity and accele-
ration of the external sleeve of the actuator relative to the internal tube, and the
time needed for fully deploying the cone can then be obtained by using other

related equations,



