5 34 545 3 Y] A5 2 1 Vol.34 No.3
2020 £ 6 H Refrigeration and Air Conditioning Jun. 2020.316~320

XEHS: 1671-6612 (2020) 03-316-05

ET BP #ZML%HY
N R 2R A ARG R G HBEIZ BT 53

FEE! MER? ' FB® SRE' £ O[B!

(1LHEMRETIVERAASSHERVERELEFRSF BHRE  210006;
2HEFEIMEMAKRENEFE R 210016;

3ERBHYFR MR 211169)

[ ZFEY  EExE B787 Z& K HIAEIN R G0 WA 9 F 28w b AT SR B0 ASEH0L,  FR 57 BP 22 0 28 i 12 I 4
FRR RN S B AT AE LR LT, IS WTHET R BIIE 90% LA - o [RIRF, Ay AL fa R Bt < B 04 7 A0 “ v
e AR AR R B R, Xt LRP BP S S S A G S 0T T X LA dT, tifk BP #H4&
WL 254, IR 0/ i i A B MO s, T R AR ZE ORI IR, MRS FRRAIG T 9 4
TR, MRS I ik 4R 0k RAFIRRE .

[KBIR]  RULEKEI; W2k maEms; Rk

hESHS V245 MEAFRINES A

Research on Fault Diagnosis of Small Civil Aircraft Evaporative Circulation Refrigeration
System Based on BP Neural Network
Wang Yubing! Sun Chengbin? Xu Lei® Gao Zanjun! Wang Ju!
( 1.Aviation Key Laboratory of Science and Technology on Aero Electromechanical System Integration, Nanjing, 211106;
2.Nanjing University of Aeronautics and Astronautics, Nanjing, 210006;
3.JinLing Institute of Technology, Nanjing, 211106 )

[ Abstract] 9 typical faults in the B787 evaporative refrigeration cycle system was simulated by experiment, and the BP neural
network was established to diagnose the fault online using the data acquired from experiment, the results showed that diagnostic
accuracy reached more than 90%. At the same time, in order to meet the essential requirements of health management for
"timeliness" and "accuracy", several BP optimization algorithms and other related parameters were compared, which optimizing the
BP neural network structure, and principal component analysis was used to pre-processing fault data. It revealed that the approach
met the generalization error requirements and reduced the network computing time as a whole, providing a good guarantee for the
"timeliness" of fault online diagnosis.
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Fig.1 Fault diagnosis process for civil aircraft evaporative refrigeration cycle system
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Fig.2 BP neural network structure
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Fig.3 Jet-enhanced evaporative refrigeration cycle

system test bench
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Fig.4 Experimental system point arrangement
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Best Validation Performance is 0.0012477 at epoch 58
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Fig.7 Fault diagnosis results
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Table 1 Orthogonal experimental analysis table

{ECras] iSES S i RS S SRR Fadr )2 AL I [A] ZARZE
1 1 (traingd) 1 (0.1 1 (5) 12.95s 0.92
2 1 (traingd) 2 (le?) 2 (10D 380s 0.54
3 1 (traingd) 3 (le® 3 (20) >30min -
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4 1 (traingd) 4 (1e®) 4 (40) >30min -

5 2 (trainscg) 1 (0.1D 2 (100 4.34s 0.93
6 2 (trainscg) 2 (le?) 3 (20D 5.19s 0.18
7 2 (trainscg) 3 (le®) 4 (40) 4.55s 0.09
8 2 (trainscg) 4 (1e®) 1 (5) 5.76s 0.19
9 3 (trainbr) 1 (0.1 3 (20 4.80s 0.79
10 3 (trainbr) 2 (le?) 4 (400 7.99s 0.50
11 3 (trainbr) 3 (le® 1 (5) 4.70s 0.05
12 3 (trainbr) 4 (1e%) 2 (10) 4.92s 0.06
13 4 (trainlm) 1 (0.1 4 (40) 4.89s 0.90
14 4 (trainlm) 2 (le?) 1 (5) 4.41s 0.48
15 4 (trainlm) 3 (le-d) 2 (10) 4.47s 0.09
16 4 (trainlm) 4 (1e%) 3 (20D 5.66s 0.08
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Table 2 Neural network training results

before & after processing

N ‘%ﬂﬁﬁ_ ‘éwﬁ%4
Wi AR - 0 R R
WACHT PRALRT ARALRT  DRARt

Trainl le* 5.832 5.077 0.075 0.095
m le? 20 6.317 5.140 0.1 0.09
Trainl le* 5.139 4.806 0.1 0.09
m le? P 5.352 4773 0.1 0.09
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le# 8.205 5.888 0.1 0.11
trainbr 20
les 6.557 5.996 0.1 0.07
le* 5.239 5.162 0.1 0.09
trainbr 15
le? 6.177 5217  0.085 0.065
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