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Abstract

An aero-engine perfom ance diagnostic method based on Kalan filler and genetic algorithm, is nvestiga-

ted Sensorm easuran ent deviations fran nan nal condition are the only mfom ation for estin ation of engine health paran eters

They are often distorted by sensor biases thereby masking the true condition of engme and leading to incorrect diagnostic re-

sult Genetic aleorithm s are applied for sensor bias detection and estination Then the engine health paran eters can be esti

mated accurately by Kalman filterw ith the biased free m easuran ent deviations The perfom ance of the hybrid m ethod is evalu-

ated through a case study of a tuthofan engme smulation The resulis show that this approach is pran ising for reliable diagnos-

tics of aerm-engines
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Table 1 Enginemeasuranent and

perform ance param eters

M easurean ent paran elers Perfom ance paran elers

Ny Fan rotating speed Al g, Fan efficiency

Ns Cam pressor miating speed ATl fine Can pressor efficiency

pa1 Canpressor exil pressure AL fn Fan {lw coefficient

o Tuhine exil pressure Al hpe Ceom pressor ow coeflicient
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Fig 1 Engine perfommance diagnostic
results of Kalnan Filter
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Fig 2 Effect of sensor bias on diagnostic results
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Fig 3 Structure of engine perform ance diagnostics
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Table 2 Individual num bers of each biased

sensor in population during evolution

Numbers of biased sensors in population

G eneration

N, N, P Pé
0 13 8 10 19
1 2 0 42 6
2 0 0 50 0

Bl 42ath T HIAEEEIA R pa A R 2 00 Bk ffm 22 76 25

— N B AT, BEAERR No. R MEF S, AT L 10
ANAFAE DN B A 22 B9 A A B9 i 22 K /0 A2 BE AL 23 A B
B A% ST A BT, W B WM EE SRR
SKAH, B S T HEE SOIREY po f5 BRI & f 22
7345, AT LA H R A4 oK 2 M4 C 7 FCSE{E M,
AR TR 1@ S EBoE . BeRt, BT
0.05-

0.04}
0.03+

*
LA ”»
A L] -

010 20 30 46 50 60
No,
Fig 4 Distribution ofp;, sensor

1 1 1 1 1

b5556S oo

ocoooo oo

o ) b= D —
L3 L Ll

bias in original population



i 284 B 1

TR IR B DB A AN A% BUR RO R B RE IS T 13

po AR EES N R 22 DL, RIE R /R 2 8 % 1
REZW G R B LA —R. £ 34 H T Ltk
SRS B ZEAE LR MR RS W 25 R, DARAETE psy
MeEfwzs 2 GATHE S RIR 2 W4 R, WK
HHR] DA H X P ARG IR (12 745 51 2= A8/, A
AL EE AN R B IR UK 2% AR A RO Ba: A T A% I B
Z 5o, RS W R LI RE .
0.05r
0.04
0.03f .
0.02}
0.01}
OI-
001} .
00%—6"30 30 30 30 60
No

bF'\}

Fig 5 Distribution ofp;, sensor

bias in the 50th generation

Table 3 D iagnostic results w ith and w ithout sensor bias

W ithout sensor bias W ith sensor bias

D iagnostic A ctual
. E stim ation Estmation
resu lis cond ition Error Emor

cond ition cond ition
AN, g, o 25 2 48 -0 8 2 44 -24
AN, e M 25 283 L2 2 52 038
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