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Real-time performance reliability predietion for civil aviation

aircraft engines based on multiple performance measures

REN Shu-hong, ZUO Hong-fu
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Nanjing University, of Aeronauties_and Astronautics, Nanjing 210016, China)

Abstract: The civil aviation aircraflt-engine was-studied in this paper, and the perform-
ance reliability of\the engine was‘\also-studied by use of performance degradation theory.
Firstly, by analyzing the performance degradation process of the engine, the time-varying
performance degradation model based on state space method was built, and the performance
trends were predicted by dsing Kalman filtering. Then, considering the correlation of multi-
ple performance parameters, the real-time performance reliability prediction model was de-
veloped by using stochastic process theory to predict the degradation time of engines. These
models were applied to practical situations. It shows that the proposed methods are feasible
and the prediction accuracy meets the needs of the project. Also, it provides a foundation

for scientific management of engine fleet of airlines.
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Table 1 Aero-engine performance monitoring data table

Engine 1 Engine 2 Engine-3
RN IREL
Tegim A W Tegim A Ve Lgim Ay e
200 104 —1.2 0.22 96 —0.9 0.21 110 —0/9 0.17
400 92 —1.1 0.22 94 —1 0.22 104 —0.6 0.13
600 90 —1 0.22 96 —1 0.21 94 —0.5 0.17
800 92 —0.8 0.21 96 —0.9 0,23 82 0.6 0.18
11600 46. 3 —0.82 0. 25 32 —0.5 0.19 48 —0.7 0.19
11800 42 —0.8 0.22 48 —0.7 0.2
12000 39 —0.75 0.21 45 —0.7 0.18
12200 36 —0.7 0.2 38 —0.7 0.16
12400 30 —0.9 0.2 38 —0.6 0.15
12600 39 —0.6 0.15
12800 36 —0.5 0.14
13000 40 —0.7 0.18
13200 32 —0.6 0.23
g BARTT s W] RLAS B 2 sl HILAY P RE HYK g i 45 5 B 38 AT LA B 45 0E PR T
AR R E i & E 1 R FEPE T A K sh AL AR Ak FR R T], HC 5 2R ik
2 PR,
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08k - ;E"gi_m‘ ]2 | Table 2 Results comparion
———- Engine
= 06f N\ —— Engine 31 TR Engine 1  Engine 2 Engine 3
< .l VIERUE R R
0.2 ~ "."...;-;..: 0. 96 12600 14200 18000
S T ??T:' 0.97 10800 12400 16400
110 K 0.98 9200 10000 14000
&1 AT &R ek gth 2k HA KA 12400 11600 13200
Fig. 1 Reliability function curve Ei%ﬁiﬁ)f 0. 961 0. 973 0. 983
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