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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
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and from stagnation on the half- cylinder leading edge The holes in each row w ere gaced
three hole- diameters gpart at angles to the surface gpanw ise and streamw ise regectively.

The length of hole isof four hole- diameters Sparw ise and streamw ise distributionsof film
oooling effectiveness in the leading edge and on the flat side- wall were measured in the
range of mainstream Reynolds number (based on leading edge diameter) from 42000 to
127000 and blow ing ratio (average secondary to mainstrean mass flux ratio) from 0.8 to
2.0 The reaultsindicate that the film cooling effectiveness decreasesw ith increasing blow ing
ratio but does not depend too much on themainstream Reynolds number. T he secondary flow
locus is depedent on blow ing ratio but also does not depend on mainstream Reynolds num ber
too much

KeyW ords A irfilm ocooling blades Efficiency Experments

HIGH- ORDER INTERPOLATION SCHEM EOF CVFEM

W ang Xue and Yan Chuanjun
(7thDept N orthwestern Polytechnical U niversity, Xi'an~ 710072)

ABSTRACT Even though all upw ind schemes of Control-, Volume Finite- Ele-
mentM ethod (CV FBM ) enhance the accuracy for smulation of advection- dom inated fluid
flow s, but lead to severe false diffusion for flowSoblique or skew to'the axisdirection A high
- order polynomial interpolation schane is proposed, based on the locally skewed upw ind
scheme and an upw ind neighbor elanent-of the-interpolated elanent The numerical tests of
lid- driven cavity flow in three different-geom etric fields forRe= 1000, andw ith 41x 41 uni-
form grids, proved-that the proposed high-_order-schane can almost achieve the bench-
mark lutions'that previous researchersobtained w ith much more refined grids

KeyW ords Finite elanents Interpolation method flow

AEROELASTICOPTM IZATION
OF A HEL ICOPTER ROTOR
W ITH SINGL E- CELL COM POSITE BLADES
FOR VIBRATION REDUCTION

Xiang Jinwu and Zhang X iaogu
(5thDept Beijing University of A eronautics and A stronautics, Beijing 100083)

ABSTRACT A n unsteady aerodynamic environment and highly flexible rotating
blades lead to hamonic loadings on the rotor 0 as to cause high vibration in the helicopter.
A n optimization is carried out for a four- bladed, oft in- plane hingeless rotor consisting of
a single- cell composite box- bean gar for helicopter vibration reduction T he design vari-
ables are theply anglesof the box- beam walls theobjective function isof the vibration hub
loads Constraints are mposed on blade rotating frequencies and aeroelastic stability. A scom-
pared to the initial design, theoptmum slution results in a 20- 70% reduction of the 4/rev
hub loads

KeyW ords Rotor blades A eroelasticity optimization V ibration reduction



