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Modeling and Analysis Methods of Anisotropic Asymmetric Rotor Bearing System
MA Wei-meng!, LIU Yong-quan?, WANG lJian—jun*
(1. School of Energy and Power Engineering, Beihang University, Beijing 100191, China;2. AVIC Shenyang Engine Design and
Research Institute, Shenyang 110015, China)

Abstract: Aiming at the parametric vibration characteristics of the anisotropic asymmetric rotor bearing system, the modeling and
analysis methods of the anisotropic asymmetric rotor bearing system in the world were introduced. The concept, mathematics model and
analysis objects of the anisotropic asymmetric rotor bearing system were illustrated. The different types of modeling methods proposed by
national and aboard scholars in the analysis process of anisotropic asymmetric rotor bearing system were introduced, and the advantage and
back drawings of analytical method, transfer matrix method, 1D finite element method and 3D finite element method were pointed out. The
current progress situation of the modeling and analysis method of the anisotropic asymmetric system were summarized, and the prospect of
the modeling methods of such rotor bearing system was discussed.

Key words: asymmetric rotor; bearing system; anisotropic; vibration; modeling method; aeroengine
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Application of Hybrid Particle Swarm Algorithm in Variable Guide Vane Area Computation
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Abstract: The classical method for solving nonlinear equation group has a strict local convergence limitation. The whole convergence
problem was solved by particle swarm algorithm, which is low computation efficiency and optimum solution unsteady. The hybrid particle
swarm algorithm contains high liner convergence speed of Newton-Raphson method and whole convergence ability of particle algorithm. The
whole solutions obtained by particle algorithm in the iterative initial period were concerned the high accuracy solution. The better
convergence results were obtained by hybrid particle swarm algorithm in the high deviation calculation of engine variable guide vane area,
which solve the non-convergence problems in normal Newton-Raphson method.
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Comprehensive Evaluation of Aeroengine Performance Based on Improved PSO
ZHAO Kai?, LI Ben—-wei?, LI Dong*, LI Hai—ning?
(1. Department of Airborne Vehicle Engineering, NAAU, Yantai Shandong 264001, China; 2. Institute of Marine Engineering,
Dalian University of Technology, Dalian Liaoning 116024, China)

Abstract: To solve the lack of ability problem for evaluate engine performance based on single parameter, the method of evaluating
engine performance based on multiple parameters was studied. By analyzing the bench test data for an aeroengine, the results show that the
synthetic weighted method was more rational than arithmetic weighted mean method for evaluating engine performance. Weights of multiple
parameters were calculated by the improved genetic algorithm and particle swarm optimization algorithm. The comparative study shows that
the improved particle swarm algorithm is superior to the improved genetic algorithm in the calculation result. Finally, the engine
performance index of each overhaul was calculated.

Key words: multi-parameter weights; comprehensive evaluation; genetic algorithm; particle swarm optimization; aeroengine
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Numerical Study on Efficiency of Centrifugal Breather's Performance by Structural Factors
XU Rang-shu, SHAO Chang—hao, NIU Ling, CHANG Zhu-yu, JIAN Xin, LI Jun
(Faculty of Aerospace Engineering, Shenyang Aerospace University, Shenyang 110136, China)

Abstract: In high-revolution conditions, there is a strong turbulence flow in the centrifugal breather of a turbine engine, and in a
stable condition, the eddy in the centrifugal breather forms and vanishes periodically. Influenced by the random pulsation of fluid particles,
small sized particles will start a relatively random pulsation compared with the main motion. In order to study the influence of aeration holes
eccentricity and radial plate top radius on breather performance, adopt the Discrete Phase Model (DPM) to simulate the motion trajectory of
particles in the centrifugal breather, and used random walk (DRW) model to simulate the instantaneous velocity pulsation's influence on
particle trajectory in the continuous phase turbulence, with random vortex life model to determine the integral time of random tracking
model. The results show that, increasing the radius on the top of the web plate improves the separation efficiency of breather, but meanwhile
increases the flow resistance of the cavity as well. The effect of using ventilation hole eccentricity in reducing the flow resistance is very
obvious, but also reduces the separation efficiency of centrifugal breather.

Key words: centrifugal breather; aeration holes eccentricity; radial plate top radius; separation efficiency; discrete phase; turbulence;
numerical simulation; aeroengine
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Research of Bus Communication Trigger Mechanisms in Distributed Engine Control System for Small
Turbofan Engine
TIAN Fei-long, GUO Ying-ging, XIE Zhen—wei
(School of Power and Energy, Northwestern Polytechnical University, Xi*an 710072, China)

Abstract: Event trigger and time trigger mechanisms were studied in distributed control applications. The digital simulation platform
was built for a small turbofan engine based on the smart system architecture. TrueTime/Matlab toolbox was used to conduct the network
real-time simulation. CAN bus was select as the communication medium for the smart nodes. The engine rotor speed response and the delay
statistics of the two different triggered system were compared on the basis of the simulation platform. It shows that the overshoot of the
engine rotor speed in time triggered system is larger than that in the event triggered system. In addition, the delay and its peak number in
the time triggered system are larger than those in the event triggered system under different network load. Finally, it is concluded that time
trigger mechanism is more applicable for distributed engine control system.

Key words: smart distributed control system; small turbofan engine; TrueTime toolbox; trigger mechanism; bus communication
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Aeroengine Steady Air System Calculation Based on Monte Carlo Method
HU Xiao—-xiao', WU Hong? LI Yu-long?
(1. China Ship Development and Design Center, Wuhan 430064, China; 2.School of Aerospace, Tsinghua University, Beijing 100084,
China; 3. School of Jet Propulsion, Beihang University, Beijing 100191, China)

Abstract: Steady air system of aeroengine was simplified as a network which was composed of notes and elements. Continuity
equation and energy equation were calculated by means of probability. The random walks model was developed, and pressure was calculated
by the method of Monte Carlo, and then mass flow of components could be calculated according to correlation between mass flow and
pressure. Pressure and mass flow of inner notes of steady air system of aeroengine under different conditions were calculated. The pressure
results show good agreement with the method of flowmaster, and the maximum error of pressure is only 0.628%. Compared to network
method, calculation of Monte Carlo method is easy, which could avoid to calculate the complex air system.

Key words: Monte Carlo method; steady state; air system; pressure; mass flow; aeroengine
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Research of Bus Communication Trigger Mechanisms in Distributed Engine Control System for Small
Turbofan Engine
TIAN Fei-long, GUO Ying-ging, XIE Zhen—wei
(School of Power and Energy, Northwestern Polytechnical University, Xi*an 710072, China)

Abstract: Event trigger and time trigger mechanisms were studied in distributed control applications. The digital simulation platform
was built for a small turbofan engine based on the smart system architecture. TrueTime/Matlab toolbox was used to conduct the network
real-time simulation. CAN bus was select as the communication medium for the smart nodes. The engine rotor speed response and the delay
statistics of the two different triggered system were compared on the basis of the simulation platform. It shows that the overshoot of the
engine rotor speed in time triggered system is larger than that in the event triggered system. In addition, the delay and its peak number in
the time triggered system are larger than those in the event triggered system under different network load. Finally, it is concluded that time
trigger mechanism is more applicable for distributed engine control system.

Key words: smart distributed control system; small turbofan engine; TrueTime toolbox; trigger mechanism; bus communication
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