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SRUKEF research on aeroengines for gas path
component fault diagnostics

ZHANG Peng, HUANGJin-quan
(College of Energy and Power Engineering,

Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract : An algorithm based on square root unscented Kalman filter (SRUKF) was
presented to solve the aeroengine health parameter estimation problem. The SRU KF method
could be applied to addresses the estimation inaccuracy of linear Kalman filter and the filte-
ring divergence problem caused by error covariance matrix non-positive in general unscented
Kalman filter. A method for improving the filtering convergence rate and stability was devel-
oped according to the residual vector. The results obtained from gradual and abrupt fault di-
agnostic simulation show that ,SRU KF features rapid convergence ,higher stability and accu-
racy ,making it become an efficient estimation and fault diagnosis method for health parame-

ters of gas path components in aeroengines.

Key words : aerospace propulsion system; aeroengine; fault diagnostics;

nonlinear filtering; square root unscented Kalman filter (SRU KF)
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Aeroengine fault diagnosis using dual Kalman filtering technique

ZHANG Peng, HUAN GJin-quan

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

Abstract : A dual Kalman filter based health parameters estimation technique was pro-
posed to conduct fault diagnosis of aeroengine components and sensors. Unsteady engine op-
eration measurements were used to solve the diagnosis problem caused by limited amount of
available sensors. The reduced sigma point square root unscented Kalman filter (U KF) algo-
rithm could improve the filtering stability and decrease the computational cost greatly. A
fault diagnostic simulation was carried out for two-spool turbofan engine components and

sensors, showing that the dual Kalman filtering algorithm is an effective aeroengine diagnos-

tic technique.

Key words : aerospace propulsion system; aeroengine ; fault diagnostics; Kalman filter;

nonlinear filtering
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FDIA simulation of aero-engine control system sensor FDIA system

CHEN Yi, HUANGJinrquan, ZHANG Peng

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

Abstract : Based on a bank of Kalman filters ,an aircraft engine sensor fault diagnostics
system was developed ,thus enabling fault detection ,isolation and accommodation (FDIA) of
individual sensor faults and safe operation of engine control system even in the case of sensor
failure. A universal graphical simulation platform for aircraft engine sensor fault diagnostics
was designed using Simulink software. Simulations were performed on the platform to verify
the feasibility of the sensor fault diagnostics system. The sensor noise impact on the perform-

ance of sensor fault diagnostics system was also analyzed ,offering valuable reference for on-

line aircraft sensor fault diagnostics.

Key words : aerospace propulsion system; a bank of Kalman filters; sensor fault diag-

nostics; data accommodation; simulation platform
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