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Research on Preprocessing and Dynamic Compensation of Aero-Engine
Temperature Sensors

GAO Feng, GUO ZiAng, ZHAO Zhenping, HUANG Chao, HU Bin, WANG Xu
(AVIC Shanghai Aero Measurement Controlling Research Institute, Shanghai 201601, China)

[ABSTRACT] In response to the instantaneous temperature changes caused by complex operating conditions in the
service state of aero-engine, the temperature sensor exhibits hysteresis due to the thermal inertia of its own materials,
and the collected temperature signals are susceptible to noise interference. We conducted pre-processing analysis and
dynamic compensation research on the dynamic response measured temperature signal of a certain type of aero-engine
using platinum resistance sensors in service. By using the optimized CEEMDAN algorithm to extract and filter out mid
to high frequency noise features from measured signals, and based on Hilbert transform to filter out small random noise
and reconstruct the final signal, the denoising results are characterized by the correlation coefficient with the theoretical
response curve of the sensor. On this basis, the ARX model with parameter optimization of the reconstructed signal was
used for overall dynamic error compensation. Comparative analysis was conducted through root mean square dynamic
error and time constant calculation, and uncertainty of the reconstructed signal was evaluated. The results show that the
optimized CEEMDAN and Hilbert transform can more effectively remove noise and reconstruct the original signal, with
a correlation coefficient of 99.9% with the sensor response curve and a relative expanded uncertainty of about 3.3%. The
ARX model parameter w is relatively large, the maximum reduction in overall dynamic error after compensation is 71.36%,
and the time constant is reduced by 2.76 s.

Keywords: Aero-engine; Sensor pre-processing; Signal reconstruction; Dynamic compensation; Model parameter
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Study on Aliasing Pattern of Low-Intervention Blade Tip Timing Signals

WANG Zengkunl, GAO Chengwenboz, YANG Zhibo’, QIAO Baijiez, CAO Jiahui’, ZUO Hao',

CHEN Xuefeng’
(1. Key Laboratory of Road Construction Technology & Equipment, Ministry of Education, Chang’an University,
Xi’an 710064, China;
2. National Key Laboratory of Aerospace Power System and Plasma Technology, Xi’an Jiaotong University,
Xi’an 710049, China)

[ABSTRACT] To address the issue of multiple sensor requirements in current blade tip timing (BTT) techniques,
which limit their practicality, this study proposes a strategy for identifying the blade natural frequency using a single
sensor without prior knowledge by investigating the aliasing pattern in single-sensor BTT signals. The strategy involves
time-frequency analysis of variable-speed BTT signals, projecting the time-frequency diagram onto the frequency
axis, and performing peak searching on the projected diagram to identify the blade’s natural frequency using a single
sensor without prior knowledge. Simulation and experimental results demonstrate the feasibility and effectiveness of the
proposed identification strategy. Compared with traditional identification methods, this approach has the ability to filter out
synchronous components and offers a new solution for the application of low-intrusion BTT techniques.

Keywords: Blade tip timing; Single sensor; Aliasing patterns; Multiple signal classification method;

Vibration parameter identification
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