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has excellent static and dynamic performance It is insensitive to environrmental conditions

KeyW ords Gas lubricated bearing Journal Perfommance compliant
M ultileaf experiments

M UL TIVARIABL E CONTROL FOR AEROENGINE

W ITH 3- LAYER NEURAL NETWORKS
Huang Jinquan, Chai Hongwu, Sun Jianguo
(2ndDept N anjing University of Aeronautics and A stronautics, Nanjing 210016)

ABSTRACT A multivariable neural network adaptive control isprovided for a
turbofan engine The nonlinear system is compensated dynamically by a 3- layer neural net-
work Anon- lineweight- tuning algorithm w ith smplified Hebbian rule and e- modifica-
tion isworked out to guarantee tracking performance asw ell as bounded w eightsw ithout off
- line training T he precisemodel of the engine isnot necessary for design of control system.
The multivariable control systen has satisfactory performance for _the full flight envelope
w ith good adaptation and robustness Simulation results show satisfactory\dynam ic and stat-
ic performancew ithin thew hole flight envelope and good effectiveness of reducing interaction

in themultivariable system w ith significant coupling

KeyW ords A eroengine N eural networks ‘M-ultivariable control

DESIGN OF AEROENGINE L QGA TR CONTROLL ER
ACCORDING TO. PERFORM ANCE TARGET

TaoTao and Yan W enbo
(7th D ept \N okthwestern Polytechnical U niversity, Xi'an 710072)

ABSTRACT W/ henLQ G/ TR methodology is applied to control system design,
it isnot easy to choose proper covariancematrices for Kalman filter design for good dynam ic
performance and robustnessof the control systam. Themethodology is based on the idea that
if the control system isdecoupled, the target close loop transfer functionsof each channel can
be presented according to the demandsof dynam ic performance A fter the recovery procedure
is finished, the systan performancemust gpproximate the target W ith themethodology pro-
vided for designing the Kalman filter, the Kalman filter gain matrix can be calculated directly
in accordancew ith the performance targets and state pacematricesof the plant o that it is
unnecessary to 0lve the Riccati equation The simulations show that dynam ic perfomm ance of
the control systan designed by using thismethodology meets the design target, and its ro-

bustness is good

KeyW ords A eroengine Performance Kalman filter Robustness

A NEW VARIABL E STRUCTURE ADAPTIVE CONTROL

LHEM E AND ITSAPPL ICATIONS
GuoY ingqing, XuDemin, Fan Sigi
(7thDept N orthwestern Polytechnical U niversity, xi'an 710072)
ABSTRACT A new variable structure adaptive control scheme isproposed The



No 2 A bstracts 223

scheme consists of conventional model reference adaptive control and sliding mode control

T he adaptive control based on plant’ s normalized model can match referencemodel exactly at
the design point T he sliding mode control copesw ith bounded parameter variations and un-
modeled dynamics Signal synthesis is used as adagptive lav instead of the conventional inte-
gral lav. Through introducing linear zone to sliding mode, the chattering phenomenon ise-
Iminated to a great extent In comparion w ith conventional adaptive control, the scheame
needsonly the plant’s input- output mesurements, and has superiority in fine convergence,
strong robustness to parameter variation and unmodeled dynanics The simulation results in-
dicate that this schane is applicable to aero- engine control

KeyW ords A eroengine A daptive control Robustness

TECHNICAL NOTES

DESIGN OF AERO- ENGINE CONTROLL ER
W ITH QUADRATIC STABL ITY
AND D ISTURBANCE- RESTIRAINING PERFORM ANCE

Tao Tao and Yan W enbo
(7thDept N orthwestern Polytechnical Universjty, Xi'an~ 710072)

ABSTRACT A methodology ispresented to design aeroengine output dynamic
feedback controller” W hen ‘the state-and output matrices of a control system are perturbed,
the controller designed in\thisw ay can_lead the systen to be quadratic stable W hen distur-
bances are equal to zero, the'\systen-will be of quadratic disturbance- restraining perfor-
mancew hen the perturbation of thematrices does not exist Theproblem is smplified into a
standard output dynamic” feedback control problan on the basis of two theoreans about
quadratic stability and disturbance- restraining performance From the wo theorems, an
augmented plant isderived W ith the augmented plant, the controller is designed by using
ocontrol theory. For an example, the flight envelope of the engine is divided into 12 subre-
gions, and in each subregion the smulation under different flying conditions is given It is
show n that the dynam ic performance of the control systenm meets the design target and the
robustness of stability is good

KeyW ords A eroengine Controller Robustness

AN EXPERM ENTAL INVESTIGATION
OF FILM COOL ING EFFECT IVENESS

ON L EAD ING EDGE OF TURBINE BLADE
Zhu Huiren, XuDuchun, Guo Tao, L iu Songlin
(7thDept N orthwestern Polytechnical U niversity, Xi'an 710072)

ABSTRACT Film cooling effectivenessof hole- row son leading edge of turbine
blade has been studied expermentally. Themodel isa blunt body w ith a half- cylinder lead-
ing edge and two flat side- walls Six row sof round holesw ere ungradationally located at



