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Abstract : The selection of measurement._parameters of engine air path fault diagnoss
was researched in\this'paper, based.on the primary factor model and prediction error sum of
squares (PRESS) principle. Through plenty of computing results, a method was establi shed
for fault diagnoss of\ one\ spool” turbofan engine by selecting sx measurement parameters,
namely , corrected mass flow of-fan, outlet total pressure of fan, outlet total temperature of
compressor , outlet total pressure of compressor, outlet total temperature of low-pressure
turbine and fuel _mass low. This can also obtain satisactory diagnosis results while the re-
sults can also be applied to other forms of aero engines. It isindicated that the reasonable
type and quantity selection of measurement parameters not only guarantees the diagnoss,
but also cuts down the cost. The method isof some engineering val ue.

Key words: fault diagnoss; primary factor model ; conjugate gradient method;
PRESS (prediction error sum of squares) principle
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Table 1 Total fault diagnosis matrix as Ma=0, H=0km, n=100 %
Wiac = Woace Etac Dpoom Etab Thca Etap Ass Azs As
Wz 0 5134 0 1493 0 1103 01595 -00130 00031 - 00231 0 2913 -0 0218 0 0302 0@ 5138
T» 0 3703 - 03277 - 0 0834 - Q0 1206 0. 0098 - 0.0023 0 0175 - 0.2206 0 0165 - 0 0228 - 0. 3898
p2 0 7583 - 0.2302 - 0.1702 - O 2460 0. 0200 - 00048 0 0357 - 04494 00337 - 0 0465 - Q 7927
Tz 0.6085 - 0.0952 0 8263 - Q 4703 0.0843 - 00082 09804 - 08365 0 0115 - 0 0013 - 0 6269
ps 03331 - 02940 0 3968 - 0 6369 0.0424 - 0.0042 04827 - 04354 00072 - 0 0028 - O 3492
Tss 09515 - 0.8784 - 0 1921 - 1 0823 0.0848 00152 00924 - 19398 00038 0 0396 - 1 0257
pss 0 6844 - 0.2263 0 0694 - 0. 3608 0.0508 00033 -0.0211 - 07239 - 00016 0 0643 -1 2479
Te 07242 - 0. 7438 0 1674 - 1 0069 0. 0778 00023 00567 -1 8086 00209 0 0078 -1 2622
ps 0 6906 - 0 2241 0 0149 - 0 3317 0.0429 00011 - 0 0066 - 0.6538 0.0132 0 0344 - 1 1594

00494 - 00119 00122 - 1 1579 - 0 0186 0 0595 - 1 0096

0 1275 - 09628 00787 - 2 9747 0 0161 0 0441 - 1 7600
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Table 2 First optimized results of primary factor model
2
RSS/10°®
Xg - 2614 3972 ’
X4 - 4485 9. 632 ,
X - 6090 4828 ,
X11 - 3763 8799 )
Xs 50. 824 9034 : ! ’
X X10 -2 626 - 0.542 1 926 '
(561
Xg Xo - 2 636 0. 930 1 959
X7 Xg 0. 044 - 2 610 2 345 21
X5 Xg 0 809 - 2582 2 435 ! ’
Xa X - 1381 - 1809 2 576 ' '
X3 X4 Xg - 0 084 - 4. 467 -0 106 0 2071 1
X4 X7 Xg 21 131 0. 668 - 14864 0. 7080 ,
X3 Xa Xo 0039 -2 635 1094 0 7089 , Wis =
X3 Xg X10 0. 038 - 2623 -0.631 0 7089 )
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Table 3 PRESS values with various measure parameters
Wiec T2 P22 P T3 Tss Pss Te Ps Fn Wrp PRES,RSS
1 X X X X X 0. 5928
0. 5683
2 X X X X X 0. 5953
5 0. 5725
3 X X X X X 0. 5968
0 6767
4 X X X X X 0. 6181
0 7877
5 X X X X X X 0. 8282
0 8112
6 X X X X X X 0. 8296
5 0. 9082
7 X X X X X X 0 8305
0. 9792
8 X X X X X X 0. 8366
1 0416
9 X X X X X X X 1 0268
1 1769
X X X X X X X
10 1 0669
. 1 3197
X X X X X X X
11 1 0731
1 3897
X X X X X X X
12 1 1101
1 4079
X X X X X X X
13 1 4764
1 6901
14 X X X X X X X 1 4862
8 1 9476
X X X X X X X X
15 1 5027
3 3132
X X X X X X X X
16 1 5033
3 4074
Urban :
x PRESS (56891,
3
(Wac ,p2, T, ps, Tss , W) , 4%, 4
(Wac ,p22 , Ta , pss , Ts ,Wib) . 4%, 5
3 4%, 6
PRESS 3%
(Wac ,pe2 , Tz ,ps , Tss ,Wib) 15 5% 2%
, 3 6 , 4% 4 %
(V\/a'C , 2 %.

P22 , Ts ,pss , Te ,Wib)
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Table 4 First optimized results of primary factor model

RSS 10°°
Xe - 2538 128.2
X - 4 452 1429
X2 - 6 456 23740
Xu - 3094 37900
X7 Xe -0 127 - 2574 0 1698
Xs Xe - 2 503 -2 671 0 2361
X2 Xe - 0 446 - 2382 13 05
Xs Xe -0 141 - 2 579 17. 17
x1 % Xs -0005 -2497 -2675 0 1076
xix7 xs -0003 -0127 -2577 01131
xa X7 s -0025 -0127 -2560 0 1323
Xs X6 Xa - 2406 -0020 -2662 0 1388

4 1

PRESS
(Wac ,pe2 , Ts , ps , Tss ,Wib)
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