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

The adaptive control based on plant’s normalized model can match reference model exactly at
the design point. T he sliding mode control copes with bounded parameter variations and un-
modeled dynamics. Signal synthesis is used as adaptive law instead of the conventional inte—
gral law. Through introducing linear zone to sliding mode, the chattering phenomenon is e~
liminated to a great extent. In comparison with conventional adaptive control, the scheme
needs only the plant’s input— output mesurements, and has superiority in fine convergence,

strong robustness to parameter variation and unmodeled dynamics. The simulation results in—

dicate that this scheme is applicable to aero— engine control.

Key Words Aeroengine Adaptive control Robustness

TECHNICAL NOTES

DESIGN OF AERO- ENGINE CONTROLLER
WITH QUADRATIC STABILITY

AND DISTURBANCE- RESTRAINING PERFORMAN CE

Tao Tao and Yan ‘'Wenbo
(7th Dept- Northwestern Polytechnical University, Xian' 710072)

ABSTRACT A _methodology is presented to design aeroengine output dynamic
feedback controller. When the state and output-matrices-of a control system are perturbed,
the controller designed in this\way can lead the system to be quadratic stable. W hen distur-
bances are equal to zero, the system will-be of quadratic disturbance—- restraining perfor—
mance when the perturbation\of the mratrices does not exist. T he problem is simplified into a
standard output dynamic feédback control problem on the basis of two theorems about
quadratic stability and disturbance— restraining performance. From the two theorems, an
augmented plant is derived. With the augmented plant, the controller is designed by using
control theory. For an example, the flight envelope of the engine is divided into 12 subre—
gions, and in each subregion the simulation under different flying conditions is given. It is
shown that the dynamic performance of the control system meets the design target and the

robustness of stability is good.

Key Words Aeroengine Controller Robustness

AN EXPERIMENTAL INVESTIGATION
OF FILM COOLING EFFECTIVENESS

ON LEADING EDGE OF TURBINE BLADE

Zhu Huiren, Xu Duchun, Guo Tao, Liu Songlin
(7th Dept. Northwestern Polytechnical University, Xi@n 710072)

ABSTRACT Film cooling effectiveness of hole— rows on leading edge of turbine
blade has been studied experimentally. The model is a blunt body with a half— cylinder lead-

ing edge and two flat side— walls. Six rows of round holes were ungradationally located at



