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APPLICATION OF ADAPTIVE VARIABLE

NEURAL NETWORK TO AEROENGINE FAILURE DIAGNOSIS
Xie Shousheng and Fan Siqi
(7th Dept. Northwestern Polytechnical University, Xian 710072)

ABSTRACT A new adaptive variable neural network is developed according to
the inner product feature of sample space. This method does not need to iterate learning. It
features that its self— learning velocity is fast, accuracy is high, and it is able to change self
— structure on work according to producing new sample. It has been applied to atype of aero—
engine start system, its accuracy of failure diagnosis is prior to the original one, and the main—
tenance work is cut down. Moveover it has capability for real— time failure diagnosis, which

opens up bright prospect for its propagation.

Key Words Adaptive control Failure diagnosis Neural network) Aerocraft engines

NEAR DEADBEAT CONTROL/OF AN AEROENGINE

SPEED SIMULATION SYSTEM

Sheng Wanxing and Dai Ruwei
(Institute of \Automation. Chinese-Academy_of Sciences. Beijing 100080)
Wang Sun‘an and Shi Weixiang
( School of Mechanical Engineering ;- Xi’an Jiaotong University, Xi‘an 710049)

ABSTRACT The near-deadbeat control design was applied to an aeroengine
speed simulation system for flight handling simulation. High power demand of the aeroengine
speed simulation system-can be met by adopting a type of electrohydraulic pump controlled
motor system. But the desired dynamic properties are difficultly obtained under the condition
of large step imput amplitude. According to the idea of deadbeat control, a method of quasi
— deadbeat control design is proposed to overcome the difficulty. T he experiments testified

the effectiveness of the presented design.

Key Words Aircraft engine electrohyraulic control Servo system Simulator

NUMERICAL SIMULATION OF TWO- DIMENSIONAL

FLOWFIELD IN PARTICLE SEPARATOR

Hou Lingyun and Yan Chuanjun
(7th Dept. Northwestern Polytechnical University, Xi‘an 710072)

ABSTRACT The numerical simulation of the two— dimensional, viscous and ax—
isymmetric flowfield and various diameter particle trajectories in a mertial Inlet Particle Sepa—
rator (IPS) has been completed. Forthe com plex boundaries, a grid system of the non— orthog-
onal body- fitted coordinates is generated, which is ideally suitable to this case; For the split

flow, multiply connected regions are transferred to simple connected region. A SIMPLEC
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agorithm for the full Navier— Stokes solver in generalized curvilinear coordinates is applied
to calculate the viscous flow in the IPS. Atlast, the particle trajectories in the above viscous
flowfield and separator efficiency are obtained. Good agreement between the experimental da-
ta and predicted results indicates that the presented procedure and its program contribute to

development and design of future high perfomance inlet particle separator.

Key Words Flow fields Separaters Numerical Simulation

AN IMPROVEMENT OF k- w TURBULENT MODEL

Shen Huili
(7th Dept. Northwestern Polytechnical University, Xian 710072)

Zheng Xiaoging and Liu Feng
(University of California U. S. A.)

ABSTRACT The k— wturbulence model for predicting turbulence transition at a
local Reynolds number lower than that observed in experiments. Wilcox suggested an ap—
proach to predict transition through modifying the viscosity in the wequation with five more
closure coefficients, but the approach maded the model too complicated.- Here we introduce
only one simple parameter to improve the model. An inequality\is proposed to/set a lower lim—
it for the specific dissipation. In order to make the Navier=-Stokes equations and k— wequa-
tions strongly coupled, a staggered finite volume scheme for discretizing the N— S equations
and the k— wmodel equations has been developed. The algorithm'\was tested for a flat plate
flow. Computational results shows that the-present improvement of the k— o turbulence

model to control the transition position-is effective.

Key Words < Turbulent flows Mathematical models Transition points Boundary

layer

NUMERICAL SIMULATION OF NORMAL SHOCK
WAVE/ TURBULENT BOUNDARY LAYER

INTERACTION WITH PASSIVE CAVITY
Liang Dewang
(2nd Dept. Nanjing University of Aeronautics and Astronautics, Nanjing 210016)
R. Bohning
(University of Karlsrube Germany)

ABSTRACT A full Navier— Stokes procedure, coupling with a Baldwin/ Lomax
turbulence model, is used to study the normal shock wave/turbulent boundary layer interac-
tion with passive cavity. In addition, the ventilation velocity profile on the porous plate is cal-
culated by a empirical model formulated from experiments. The total pressure and total tem-
perature boundary conditions for inflow are given due to the existancc of sonic section in the
channel flow and the static pressure boundary condition for out flow is given as well. The
comparison between numerical and experimental results shows that the presented procedure
can predict the shape of the shock, the mach number in front of the shock, the pressure ratio

on the wall and position of the shock quite well.

Key Words Turbulent boundary layer Shock wave interference Control problems



