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the controller’s parameters, even if the restraints are out of limits.

Key Words Adaptive control Constraint conditions Aircraft engines Test rig

ADAPTIVE PREDICTIVE PI CONTROL BASED
ON NEURAL NETWORKS

FOR ELECTROHYDRAULIC FORCE SERVO SYSTEM

He Yubin, Yan Guirong, Zhang Zhidong, Xu Jianxue
( The National Key Laboratory of Mechanical Structural Strength and Vibration,
Xi‘an Jiaotong University, Xi‘an 710049)

ABSTRACT An adaptive predictive PI controllor based on neural networks for
electrohydraulic servo system is presented with respect to its complex nonlinearities and un—
certainties. The method can be realized by a parallel structure which is composed of a real-
time controller for real— time control operation, a predictive controller for regulation of con—
trol parameters and a supervising mechanism to determine whether or not the realtime con—
troller is replaced by the predictive controller according to the variations of control perfor—
mance. Thus, the real- time controller can be adjusted independently of the real operation
of the controlled system by introducing neural networks as predictive-model and predictive
controller. It avoids the difficulty of the real— time control in control methods based on neu-
ral networks, thus makes the on— line learning control of complex systems possible. The
learning ability of neural networks-€nables the ‘predictive model to_be modified on— line to
simulate the behavior of the controlled-systems;—and makes” the predictive controller ad-
justable adaptively tovariation of the system-dynamical properties. Simulation results demon-
strates its satisfactory\ control performance-and it-has been applied to a electrohydraulic servo

structural testing system with success.

Key Words Electrohydraulic™ Servo systems Neutral networks Adaptive control

BIAS ESTIMATION RESEARCH OF FAULT DETECTION

IN LIQUID ROCKET ENGINE

Huang Minchao and Chen Qizhi
(Dept. of Aerospace Technology, National University of Def ense Technology, Changsha 410073)

ABSTRACT Two accumulative error indices are defined as the discernment sig—
nals of the fault detection in a liquid propellant rocket engine. The biases of the fault detec-
tion are selected by way of the interval estimations of the discernment signals, and the opera—
tion conditions of the rocket engine are monitored on the basis of the biases derived from the
interval estimations. M oreover, the maximum optimal questions of the fault isolation thresh—
olds are considered with the aid of the probability density function for the discernment sig—
nals of the fault isolation. T he data analysis of the test firings in alarge turbo— pump fed lig—
uid rocket engine demostrates that the estimation techniques of confidence interval can im-
prove fault detection time compared to the current engine redline monitoring system. In the
detection of anomalous test firings, both of the accumulative error indices correctly detected
all faults. In the detection of normal ones, no false alarms were indicated by the first accumu—

lative error index, while only one false alarm was indicated by the second accumulative error
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index.

Key Words Liquid propellant rocket engines Fualt detection Threshold value
Probability density function

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



