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Neural Network M odel of Aeroengine Based on Experinental Data

Ye theng', Yang Gudongl, SuW eisheng"2
(L College of Energy and Pow er Engineering, N anjing U niversity of A eronautics & A stronautics,
Nanjing, 210016, China; 2 ChinaAviatonMotor Control System Institute, W uxi, 214063, China)

Abstract A neural networkmodelof an aeroengine is established based on experinental data, and steady

and transient characteristics of the engine can be smulated Themodel inputs include the fuel flow, the

nozzle area, the altitude andM ach number, and modeloutputs include the rotor speed, the temperature

and the air pressure Calculational results show that the neural network model can satisfy the accuracy

onwhole flight envelope as long as the network is trained by sufficient samp les
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Configuration and Application of FPGA Based on ARM M icro-Controller

YANG Kai-quan, YE Zhi-feng, WAN Yun
(College of Energy and Power Engineering, Nanjing University of A emnautics and A stonautics, Nanjing 210016, China)

Abstract: A micocontwller requests a flexible configuration of FPGA in some special poject app lications, usually it cannot be satis-
fied by routine EPROM configuration A dynamic FPGA configuration scheme has been put foward based on ARM chp, in which
the configuration files of FPGA are sbred in an inner Flash of ARM. Thus the inner resource of ARM chip could be utilized ade-
quately; accordingly the dynamic configuration of FPGA will be mplemented when the chip is electrified, the functions of FPGA
could conveniently be updated on line The scheme has been successfully app lied  measure acro-engine” s speed and a reliable and

accurate measurement is finally realized

Key words: FPGA; ARM contwller; dynamic configuration; speed measurement
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Research on the startup model of turbofan engine at high altitude

ZHOU Wenxiang, HUAN GJin-quan

(College of Energy and Power Engineering, Nanjing University of Aeronautics
and Astronautics , Nanjing 210016, China)

Abstract : Based on the above-idle component-level model ,a two-spool turbofan engine
startup model was developed according to extrapolated component characteristics. The model
can simulate the startup of windmilling and starter at high altitude. This model has taken into
account the influence of fuel-air ratio on combustion efficiency ,heat transfer model was built
up to estimate the influence of heat transfer on combustor ,thermal inertia of combustor and
high-/low-pressure turbine as well as the change of total pressure recovery coefficients of dif-
ferent components during startup. The method of volume dynamic was used in order to avoid
iterative calculations. The simulation results show that the real-time model has a simulated
speed error less than 5 % ,making it possible to meet the demand of high-altitude startup per-

formance simulation for aeroengine.

Key words: aerospace propulsion system; startup model; component-level model:

component characteristic; windmilling startup
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Table 1 Exponent value for extrapolation of
component characteristic
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