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Objectives and methods of theoretical introductory mathematical modeling, considering the possibilities of modern nonlinear
modeling, eg. neural network. Connecting the mathematical model and the subject of control: possibilities and methods of
identification. Summary of the application of classical control theory in the design of control systems for gas turbine engines.
Possibilities offered by modern control theory: state space representation from uniaxial gas turbine to tri-axial bypass jet
engines. Design of control system with state feedback using linear quadratic and He methods. Application of Loop Transfer
Recovery method for gas turbines. Theoretical background and implementations of model-based adaptive controls, with
particular reference to multi-input, multi-output systems (eg variable geometry jet drive). Stochastic and Markov modeling of
bypass jet engines. General description of the mbed microcontroller development system and its application in the rapid
prototype development of gear control systems.

Measurements on gas turbine engines, testing of control algorithms

A. Knowledge
* The student is familiar with the theoretical background of electronic control systems for advanced gas turbine
aircraft engines, current industry control solutions, and LQR, LQG / LTR, adaptive model-based controls.
B. Skills
e The student is able to investigate the operating characteristics of different engines on a theoretical level by
performing simulations. Able to perform identification and control measurements to test control algorithms. The
student is able to design, develop and achieve new industrial and scientific results after analyzing and evaluating the
obtained test data.
C. Attitudes
* The student aims to complete his/her studies at the highest level, under the shortest time, by providing his/her
knowledge and capacity at the best to obtain knowledge for deep and independent professional work; The student
has strong professional commitment, has developed expectations for finding new, better solutions and has
agreement on doing hard work.
D. Autonomy and Responsibility
* The student takes responsibility for guiding mates by the quality of his/her work and by keeping ethic norms; The
student takes responsibility for applying the knowledge in line with the studied conditions, limitations and
constraints; The student can friendly accept the well-established constructive criticism and can utilize that in future;
The student is a creative constructor, proactive, and has leadership skills and argument techniques, capabilities
with responsibility during the studies, research work.

The criterion of the acceptance of the semester and so getting the signature is the completeness of the solution of a defined



problem in a specific area in the agreed time and quality. The exam is oral. The final mark of the exam is the mathematical
average of the results for the own task and the exam.
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