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FAILURE DETECTION OF ENGINE SENSORS

WITH A BANK OF KALMAN FILTERS
Wang Shengyuan
(Beijing University of Aeronautics and Astronautics)

ABSTRACT A detection method is presented for sensor failures in FADEC
engine. In order to avoid that the output of a fault sensor affects other system states through
state feadback, we use a bank of Kalman filters in which different combinations of sensor
outputs as inputs of the filters are fed to each filter. According to the characteristics of
innovation sequences of each filter, the failure can be detected and isolated. The sample
frequencis are different in feedback control path and computation of innovation sequences.
When a failure has occured in one sensor but before the failure affects other system states,
the failure can be detected and isolated effectively. Therefore, the effects of failure on the
outputs of other sensors are avoided. A digital simulation has been made for a rotational-
speed and temperature control system of a twin-spool turbine engine. The simulation results

show that this failire detection and isolation method is effective.

STUDY ON THE RELIABILITY EVALUATION

OF ENGINE FUEL ACCESSORIES
Xue Jianhua, Ai Xianfeng, Liu Yiyu
(Xian Yuan Dong Machine Building Company)

ABSTRACT Application—of Bayes method to the reliability analysis of
mechanical products is considered.~The key to the-application”of Bayes statistics—selection of
prior probability has béen solvedby means-of comparison and discrimination. Bayes statistics
is of universal significance for the reliability analysis of complicated mechanical products.

Satisfactory results can be achievedif theproper selection of prior probability is made.

A SIMPLIFIED METHOD OF TRANSIENT MATHEMATICAL

MODEL FOR NON-AUGMENTATION ENGINE
Yu Weifeng and Zhang Shaoj i
(Sheny ang Aeroengine Research Institute)

ABSTRACT A simplified method of transient mathematical model for non-—
augmentation engine is presented, which is used in real-time simulation for developing engine
control system. T wo spool inertias are considered in the simplified model, which are the main
factors for engine transient performance. The combination of engine steady characteristics
with transient characteristics is used in the model. The simulation shows: (1) The model has
better accuracy and fast operating speed.- (2) The model has better flexibility, is easy to use
in different engines. (3) The model is convenient for programming in C or FORT RAN
language.



