2013 4£ 7 A o R Jul. 2013
534 % 7 W JOURNAL OF PROPULSION TECHNOLOGY Vol. 34 No.7

ETREENE RENLMABIE KM #Z 2B 55 7 4 89
MELZMVLIEGEFIR
& & ERRY, EAEY &

(L WHEfL TR B AR FIOREN, IR MG 264001 ;
2. W TRYEE TR LR, WK MH 264001)

m = %X*‘Tﬁif]ﬂ/i"%ﬁﬁﬁ*{(ﬁﬁy AAMAHKFTI LA, BE-FIREFEER T £
FaSE B AR GRET F, FRMAARA —K, FREFHEFEASHTHE, RXRI T Hd s
¥, X @ ELHIEF X (Support Vector Data Description) FH ik Rk s b, FIANBRIAZIES E 2
FEARBA LAY, BATARTSMEFTFOFRME, HFETR E—SE5RFKPHIES L
FEE A A RBAL, LB THAETHRBEBRNIE G RMEBE, FEREEET S
KT R MR FHEGTRAR, REATHREETFTHAEIRALSERELIBS UL Pf;]% C,
AL REAW. FETEREAME, AHMNERRARER EARR I FTHFAERERANF
REiE 9K}'T’cf‘*i17/?’f‘*iﬁﬁ1%’ﬁ§ ﬁ‘%ﬁ\$ 2.

KEIR: RE; FRESHMA,; BFKEIER; BAERE; R THLL

hE4SES.: V235.13 XHkFRIRES . A XEHS: 10014055 (2013) 07-0977-07

Aeroengine Performance Deterioration Evaluation Using Clustering and
Multi-Scaling Optimal Hyper Sphere Kernel Distance Assessment
LI Dong', LI Ben-wei’, WAN Yong-hua'?, ZHAO Kai'

(1. Graduate Students’ Brigade, Naval Aeronautical and Aeronautical University, Yantai 264001, China;

2. Department of Aero-craft Engineering, Naval Aeronautical and Astronautical University, Yantai 264001, China)

Abstract; Aiming at repeated linearity and excessiveness of engine performance evaluating parameter,
a cluster method according to variation and distance judgement was presented. Similar individuals were
grouped, mean of every group was adopted as analysis objective, which reduced dimension greatly. On the
basis of Support Vector Data Description, hyper sphere kernel distance metric was introduced while multi-
parameter was converted to single parameter, and contradiction leaded by parameter overfull was settled.
Distance between a point in the character space and core of hyper sphere denotes performance deterioration.
Valve curve of beginning deterioration and worsening was obtained. Considering contribution of parameter
after clustering to performance evaluation, multi-scaling kernel parameter and punish coefficient C are opti-
mized by improved Particle Swarm Optimization algorithm. Results indicate that engine performance can be
consistent to factual condition after considering multi-scaling parameter. Evaluating results of multi-scaling

parameter after clustering are consistent with original parameter.
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Table 1 Multi-scaling parameter optimal results of original inputs

Original parameter ny, n )23 T, P3 T Ag C
y 0.7921 0.8168 0.9761 0.8768 0.8531 0.7921 0.8168 1.4261

Original parameter fe, m, m, fe, eff| eff, 1.3608
y 1.3710 0.8168 0.7921 0.8168 0.7921 0.7921 0.7921

Table 2 Multi-scaling and single-scaling parameter optimal results after clustering

Single-scaling parameter Cluster 1 Cluster 2 Cluster 3 Cluster 4 Cluster 5 Cluster 6 Cc
y 0.1226 0.1226 0.1226 0.1226 0.1226 0.1226 1.2076
Multi-scaling parameter Cluster 1 Cluster 2 Cluster 3 Cluster 5 Cluster 5 Cluster 6 C
y 0.8168 1.3710 1.4261 0.9761 0.8531 0.7921 1.3608
2] 1.2
~ Clustered parameter : .
Lok 1ol —— Multi-scaling parameter

- Original parameter

e
=)

S 2
SR
T T

Normalized kernel distance
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Fig.2 Normalized hyper sphere kernel distance

optimized by multi-scaling around clustering

—— Single-scaling parameter

Normalized kernel distance

1 21 41 61 81 101 120
Sample point

Fig.3 Normalized hyper sphere kernel distance optimized

by single-scaling and multi-scaling after clustering
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Table 3 Weight of performance synthetic index

Cluster 1 2 3 4 5 6
Index coefficient 0.0694 0.0233 0.1560 0.0103 0.9114 0.0295
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