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STUDY ON EXISTENCE AND UNIQUENESS

OF SIMILARITY TRANSFORMATION IN CASCADE
Zhu Niangou (South China University of Technology)
Xu Liping ( Bejjing University of Aeronautics and Astronautics)

ABSTRACT Based on the similarity theory and two-dimensional potential equation,
the existence of similarity transformation in a cascade at different inlet Mach numbers has been
considered. It has been shown that only for linearized two-dimensional flows there exists an exact
similarity. In the case of full disturbance, only approximate similarity can be found. The
uniqueness of similarity transformation in accordance with inlet Mach number has been also
considered. The conclusion provides some theoretical basis for similarity transformation.

MISMATCH ANALYSIS BETWEEN COMPRESSOR STAGES
Miao Houwu and Liu Jianhua
(Shenyang Aeroengine Research Institute)

ABSTRACT A new threestage compressor has been made by scaling up a two—
stage transonic compressor and adding a third stage in order to enhance its mass flow and
pressure ratio- Its tests show that serious flow mismatch exists between second stage and third
stage. Factors for the flow mismatch are found out as effect of scaling up coefficient on flow block
factor, variation of its rotor blade airfoil section stagger-angles due to centrifugal force and the
unsteady effect for supersonic blading with low aspect ratio.” Owing to above mentioned three
factors, the flow capaility of third stage is in¢teased by 6.3% . Tip—cut of the third stage
demonstrates that the flow path-area of-the third stage is reduced|t0'93. 7% and modified three—
stage compressor has good flow m atch-betw een-the second stage/and third stage, as a result its
surge margin is enhanced by<5. 8%.

EXPERIMENTAL INVESTIGATION OF

A SINGLE-SIDE SLOPE-SLOTTED ATOMIZER
Qu Benquan ( CAAC Flight College)

ABSTRACT A single-side slopeslotted atomizer has been constructed for single—
side atomization. The experimental investigation has been carried out on flow pattern and flow
resistance of this atomizer. The feature of its low total pressure loss is testified. The information
on its atomization field has been collected, from which its atomization characteristics of single-side
atomizing field and its fuel atomization density distribution are obtained. It is shown, that this

atomizer is one of better atomizers for an afterburner of turbofan aeroengine.

NEURAL NETWORK APPROACH

TO LIQUID ROCKET ENGINE HEALTH MONITORING
Huang Minchao, Feng Xin, Zhang Yulin
( National University of Def ense Technology)

ABSTRACT An ART2 (Adaptive Resonance Theory) neural network was trained
to detect failures in a liquid rocket engine (LRE) from noisy normal steady-state sensor data.
Power spectra of successive window s of individual sensor data were presented to an ART2 neural
network to learn. The trained network was then tested to verify its effectiveness of failure
detection and failure onset detection. Sensor data were collected from ground tests RS61 of the
variable thrust LRE. T he test results show that detected by the neural network corresponds with
that the failure onset determined by experts from their post-test analy ses.



