531 % 45 6 ] M= HF#| Vol. 31 No. 6
2016 4 6 A Journal of Aerospace Power Jun. 2016

XEHS :1000-8055(2016)06-1435-06 doi;10. 13224/j. cnki. jasp. 2016. 06. 020

MEZHFP S ANIEH R ERRNLTE

RE®R, ymwm', FEH', #4217
(L. BRI AR K BEIR S 3l 1Bt LA AWM= sl I REEHE L%, At 2100165
2. WEME TAV AR Uz sh s R, 98 J08 2140635
3. So it K S E AHT . JERT 100191)

i . DI R G0 BT R AT FE M H AR, SR H T 45 B i B i NSGA (non-dominated sorting
genetic algorthm)- [l XJ it 25 & B 437 2045 ) R 400 0 I 465 4R FM S5 K 64T DR AL IR T B 00 W) 5 PR VR4 J7 T A7 7E
BTN 4 — b B T DA — 8 I 24 45 d ] SR PR 09 D vk 25 SR R W L R I A1) B 4 A i 38 o i R A [l
B G0, 28 G800 5 5 AT 58 P A0 3 O L L 2 AR LR B R T 2 I BRI O o PR o i T A U
A B BARE. BRI 78 2R G0 BT R A SEE I ZR 5 S0 T 025 K S WL IO 28 9 145 48 v 1) BE AR [l gt 0 S T RO
KT 2.

* 8 W AiEKIP; SmAER RS Rk NSGA-1L; aTSEMEIRAL s MM E5 1

FESES: V233.7 XERERG: A

Aero-engine distributed control system topology
optimization method

SONG Jun-giang"*, TANG Li-li', PAN Mu-xuan', HUANG Jin-quan'**

(1. Jiangsu Province Key Laboratory of Aerospace Power System,
College of Energy and Power Engineering,
Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China;
2. Aviation Motor Control System Institute,
Aviation Industry Corporation of China, Wuxi Jiangsu 214063, China;
3. Collaborative Innovation Center for Advanced Aero-Engine, Beijing 100191, China)

Abstract: Improved NSGA (non-dominated sorting genetic algorthm)- [ was used to op-
timize the network topology of aero-engine distributed control system while setting the relia-
bility and weight of the control system as subjects. Taking the former reliability evaluation
method’s shortcoming into consideration, a method was proposed. Results show that relia-
bility and weight of the control system increase with the increasing of nodes added into the
circle topology or the increase of fundamental cycle’s number. But when the number of fun-
damental cycle is larger than two, weight increases quickly without obvious increase of con-
trol system reliability. So, the number of fundamental cycles in aero-engine distributed con-
trol system topology shouldn’t be larger than two in order to keep a balance between the

topology’s weight and the reliability.
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Fig.1 Network topology example
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Fig. 2 Third-order contraction network topology
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Fig. 3 Aero-engine case simplified model
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