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Application of Neural Networks to Areoengine Adaptive Modeling
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(Nanjing University of A eronautics-and Astronautics, Nanjing 210016, China)

Abstract: In this paper a new method based on neural networks is proposed for aeroengine

adaptive real time modeling. It is thought that output data of aeroengine will bias their nominal

values in any cases of \non-nominal work. So the biases of output data can be used to represent the

non—nominal work conditions of the aeroengine and to constitute the augment state variables.

Kalman filter is designed to estimate these biases- Then the unmeasured outputs of the onboard

model of the areoengine can be modified by the estimation of the unmeasured biases w hich are ob—

tained through the mapping relation constructed betw een the measured output biases and unmea—

sured ones and trained by the BP neural networks offline. After modification, outputs of onboard

model are the same as those of the real aeroengine, and real time onboard model has the abilities of

adaptation.

Key words: aerospace propulsion system; adaptive modeling; Kalman Filter;
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Fig. 1 Onboard adaptive engine model structure
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Table 1 Net mapping simulation precision
APP23 APT 23 APT6 AP WA22C APWA3C
- 0.003656 - 0. 000592 0.003657 - 0.006295 - 0.007638
1 - 0.003625 - 0. 000609 0.003614 - 0.006276 - 0.007640
/(%) - 0. 8253 2. 8868 - 1.1613 - 0.29826 0. 027866
- 0.003445 - 0. 000489 0.003416 - 0.005883 - 0.006902
2 - 0.003430 - 0.000473 0.003401 - 0.005852 - 0.006895
/(%) - 0.4348 - 3.3369 - 0.44185 - 0.51905 - 0.098131
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Fig.3 Comparison of adaptive model out puts and

Fig.2 Estimation of measurable output biases L .
deteriorating engine outputs

of deteriorating engine
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