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Special Column: EXPERIMENTATION TECHNOLOCY

SIMILARITY RULES FOR TRANSFORMATION
BETWEEN HIGH- AND LOW-SPEED MODELS OF

HIGH PRESSURE AXIAL COMPRESSOR BLADINGS

Zhu Nianguo, Xu Liping, Chen Maozhang
(Beij ing University of Aeronautics and Astronautics)

ABSTRACT The similarty rules are based on general aerodynamic similarity
theory and drived for the transformation between transonic and subsonic flows, transonic and
incompressible flows, and subsonic and incompressible flows respectively, as well as in the
cases of full disturbance, according to the linear small perturbation theory, the transonic
small perturbation theory and the full potential equation. The validity of the similarity
transformations under the inviscid assumption is verified by twe=dimensional and quasi-
three-dimensional numerical simulations. The reasonableness of the/ bagic concepts and

assumptions used in the present work, such as local linearization concept, are testified by the
numerical expeiments as well. This work provides an essential basis for the similarity
transformation between the high and low-spee models of high pressure axial compressors,
and offers an approach to the profile design-of a similarity Tow -speed-model and to applieation
of experimental data of the similarity low=speed model to-the’high=speed high—pressure axial
compressor bladings.

ADAPTIVE NOISE CANCELLING TECHNIQUE

AND BEARING FAULT DIANOSIS
Li Zhiwei and Fu Yi
(Northwestern Polytechnical University )

ABSTRACT In this paper, the adaptive noise cancelling technique is used to
improve the signal-to-noise ratio of vibrational data induced from a bearing. Besides the LMS
(Widrow) algorithm,the VS(Variable Step) algorithm with more rapid convergent speed and
with only a modest increase of computational amount is discussed in comparison with the
LMS algorithm. The analysis shows that, when the adaptive noise cancelling technique is
adopted to monitor and diagnose a mechanical fault, the VS algorithm is quite feasible. T he
adaptive noise cancelling techniques at the same state and non-same state are also conducive
to identify the bearing fault, but the technique at the non-same state is more applicable than
that at the same state.

SIGNAL ANALYSIS TECHNIQUE FOR SURGE-DETONATION

OF A TURBOJET ENGINE

Zheng Keyang (Beijjing University of Aeronautics and Astronautics)
Ge Guohuang (Le Yang Aeroengine Research Institute)

ABSTRACT A diagnosis and signal analysis method with FFT signal processer
is provided for on surge-detonation of a twin-spoot turbojet engine. The experimental
investigation surge—detonation under a turbulent dynamic inlet distortion conditions has been
completed by this method and the measuement system and test equipement are described.
Fromthe FFT analysis are drawn the conclusions: Most of surges in the turbojet compressor
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under turbulent dynamic inlet distortion conditions are “drift-mode””surges and appear
randomly; The turbojet is far more sensitive to dynamic inlet distortion than to steady inlet
distortion. It is shown that the signal analysis method with the FFT signal processor is of
great practical value in the failure diagnosis, and it is a more accurate, reliable and convenient
than others.

INVESTIGATION OF INTELLIGENT MEASUREMENT SYSTEM

FOR AERO-ENGINE EXPERIMENTS
Wang Weisong ( Gas Turbine Establishment)

ABSTRACT This paper presents the aero-engine intelligent measurement
system which has been developed. The system is original and new in its global design. It
integrates the data acquisition, realtime calibration, displacement control, angle tracking, data
processing and table printing. The sustem has been used successfully in combustion and
turbine testings, its technical and economic effectiveness has been proved remarkable. It is of
very great practical value not only in developing aero-engine and its parts, but also in its
extension to other military and civil ndustrial departments.

SUB-MATRICES ANALYSIS APPLIED TO

ENGINE FAULTS DIAGNOSIS
Tang Genglin and Chen-Daguang
(Beijing University of Aeronautics-and Astronautics)

ABSTRACT The Gas Path Analysis methodforfault diagnosis has be known as
an effective method. But the crucial-problem' is the necessity of measuring a number of
aerothermodynamic parameters more-than or-at least equal to the number of component fault
parameters. But the number of measured-parameters—is always confined by cost and the
structure integrity of the engine,~The Sub-M atrices-Analysis presented in this paper can
perform component directed fault\diagnosis with~less measured parameters. The feature of
this method is to combine the fault\parameters into groups, in each of which the number of
fault parameters equals\ the ‘number of measured parameters to make the fault parameters
solvable with respect to measured parameters. Thus, a set of solutions may be obtained. In
order to select the most possible solution (s), the criteria are also given. The numerical
investigation shows that this method is very effective to diagnose the malfunction occuring in
one or two components which is the usual case at an early stage of engine fault. T he problems
which are worth careful consideration to avoid false diagnosis are also pointed out.
Application of this method to JT 9D commercial engine verifies its effectiveness.

HOLOGRAPHIC INTERFEROMETRY MEASUREMENT OF

AXISYMMETRIC FLAME TEMPERATURE PROFILES
Xie Mingxing and Wang Zhu
(Beij ing University of Aeronautics and Astronautics)

ABSTRACT The Double—exposure holographic interferometry is applied to
measuring the temperature profiles of axisymmetric spiritdamp flame and hydrogen flame. A
new method is used for searching and thinning interferometric fringes in the computer image
processing of holographic interferograms. The temperature profiles of the flames are
calculated from measurements of the fringe shift by solving Abeltype integral equation with
the Laplace transform. The errors resulted from refraction of the probing rays in holographic
interferometry of axisymmetric phase objects are discussed. A simple method is introduced to
correct the refractive errors. The effects of the object composition and of small displacement
errors of the interferometric fringes on holographic measurements of axisymmetric phase
objects are considered too.



