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Modeling simulation and optimization of oil system based on
MATLAB/Simulink

YAN Xing-hui's GUO Ying-qing', YIN Kai’, LIU Guo-jian®
(1. School of Power and Energy,
Northwestern Polytechnical University, Xi'an 710129, China;
2. Commercial Aircraft Engine Company Limited,

Aero Engine (Group) Corporation of China, Shanghai 200241, China)

Abstract: In order to analyze the oil system’s characteristics and study the coperative
working and design problems involving aero-engine, a general simulation block library for its
components was developed in MATLAB/Simulink based on flow rate, pressure and heat
transfer characteristics. Then a full-system simulation model was established, including sup-
ply, return, air and thermal system. Taking a certain turbofan engine and its oil system as
example, the main working parameters of the oil system were calculated under high tempera-
ture taking off condition. Compared with the calculated values of Flowmaster model, the rel-
ative error was less than 3. 8%. Through the extension ability of the full-system simulation
model, a co-simulation with GasTurb engine model was successfully implemented and the oil
system’s design parameters were optimized through genetic algorithm. The highest tempera-
ture of return oil decreased by 4. 12% by changing the oil supply ratio. This method can pro-

vided a reference for oil system design and improvement.
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748. YAN Xinghui,GUO Yingqing, YIN Kai, et al. Modeling simulation and optimization of oil system based on MAT-
LAB/Simulink[J]. Journal of Aerospace Power,2017,32(3):740-748.
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Table 6 Comparison of design parameters values

between before and after optimiztion
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A/m’ 1 1 0
ki 0.51 0.591 15. 88
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ky 0. 36 0.293 —18.61
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Table 7 Comparison of optimizing object between before

and after optimiztion
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