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TRIPLE COUNTRA-ROTATING TURBINE
AND ITS BASIC ANALYSIS

Cai Ruixian
(Institute of Engineering Thermop hysics)
Wei Xinglu
(Beij ing University of Aeronautics and Astronautics)

ABSTRACT A comprehensive basic analysis for various triple countra—toating
turbines is given with the blade element stage assumption. The appropriate independent
variables and evaluation criteria of the triple countra—rotating turbine stages are first
presented by analogy with the classical analysis of conventional turbine stages. Then three
typical kinds of rotating blade rows are defined and all possible typical schemes of such
stages are enumerated. T heir characteristics of specific work and load distribution of the
triple countra—otating shafts are presented in a very simple form. T he typical triple countra—
rotating turbine stages suitable to the three shaft gas turbine power plants are analysed and
given. From the analysis results it is concluded that the load capacity per unit engine length
of the triple countra—rotating turbines can be much higher than that of. the conventional
turbines.

OPTIMIZATION OF MULTISTAGE AXIAL-FLOW

COMPRESSOR VANE SETTING
Wang Yongming (Gas Turbine Establishment)

ABSTRACT A-methodol ogy has been-developed for calculating optimum stagger
angles of vanes for~ the \axialdlow compressor performance adjustment tests. The
methodology uses a square T aylor series as_an approximate optimization model, determines
initial vane angle changements of theaxialflow compressor tests by means of the compressor
performance prediction model and abtains direction and steps for vane adjustment by the
digital optimization technology. This methodology has the advantages of fast convergence,
less iteration and suitability for the test-data calculation with measuring errors. Compared
with the existing methods it can reduce the period and times of compressor performance

tests.

AEROENGINE SENSOR FAILURE DETECTION BY

BAYESIAN MULTIPE HYPOTHESIS TESTING
Jian Dazhong and Wang Xiaokui

( Northwestern Polytechnical University )

ABSTRACT Analytical redundancy of the advanced sensor failure detection
isolation and fault sensor output reconstruction obviously enhance the reliability of aircraft
engine controls. T he Bayesian multiple hypothesis testing is applied to detection isolation and
accommodation of the hard failure. T he hypothesis conditioned errors, the covariance matrices
of the cost function and the optimal estimate are obtained from a bank of Kalman filters. T he
example using the microcomputer-based simulation indicates that the detective rate, the
accuracy of output reconstruction and the detectable minimum range and so on has the
advantage over the Kalman filter residual in hard failure.



