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Study of Selecting Param eter sand FaultD iagnosisfor Turboshaft
L IBenwei, HU Guo-cai, GAO Guo-sheng, HOU Zhi-giang, GAO Yong

(N aval A eronautical~Engineering A-cademy, Y antai 264001, China)

Abstract: A method about how_ to—-select performance paraneters and monitoring
paraneters for_fault diagnosis of turbo-shaft-is introduced in the paper. A means to relve
the non-static fault equation\is proposed This approach is achieved due to less numbers of
monitoring parameters than ' that” of performance paraneters during developing the
mathamatical model of fault diagnosis by introducing fault factors The smilar degree of
maximum probability " lutionsw hich is the index for judging effectiveness of engine fault
diagnosis after diagnosing engine health condition with given rules is given The fault
equation is separately verified either w ith non-fault data of engine or with simulating single
fault and combination of two faults It show s that the developed fault diagnosis equation is
creditable Conclusions have been obtained that different faults can be separately diagnosed
by means of selecting many adequate monitoring paraneters and the effective degree of
diagnosis effects can be increased by decreasingmeasured errorsof parameters The diagnosis
systan has practical value for monitoring health condition of turbo-shaft on active duty and
has reference usages for other engines
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1
Gk n Gt n Gzi n;
P2 0. 7922 - 0.3962 - 0.3645 - 0.4208 - 0.3724 - 1.4669%- 4
T2 0. 1375 - 0.5503 - 0.0633 - 0.0731 - 0.0647 - 2.5468e- 5
Pa 0. 6641 - 0.4436 0. 4462 - 0.5456 - 1.0863 - 9.3537e- 4
Ta 0.1769 - 1.3965 0. 8817 - 1.6914 - 1.0094 - 1.5168¢e- 4
T 0. 0557 - 1.3843 0. 8392 - 1.6763 - 0.8410 - 0.2028
G 1. 0197 - 2.0275 1.4792 - 2.4761 - 1.4381 7.0198e- 5
M 1.5738 - 1.7109 1. 4482 - 2.0915 - 1.9992 1. 0031
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A

3%
0.8087 - 0.3777 - 0.3756 - 0.4022 - 0.3585 - 5.7590e- 4
A = 0.2257 - 1.3373 0. 8487 - 1.6253 - 0.9716 - 1.6866e- 3
0.1045 - 1.3442 0. 8243 - 1.6315 - 0.8240 - 0.2043
1.6356 - 1.5435 1. 3183 - 1.9036 - 2.8507 1. 0009
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(1) :

Max, M ax

(2) Max  Second,
Second>. 0..6M ax, Second
(— )
(3) , Max  Second
MM ax
(4 MM ax
MM ax < 0.01

0.01< MM ax < 0.03
0.083< MM ax < 0.04
0.04< MM ax < 0.05
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S= —_ — — (3
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:du
, &
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[0.4678 0.2420 0.7090 0 0.7266 0.0437]
[0.7213 0.2289 - 0.5189 0.3150 - 0.4843 0.2289]
[0.6107 0.0312 - 0.3992 0.1510 - 0.2268 0.0312]
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( P2, Ta, T7,M; 1T2,P4,G,M)
( )
Gk 3 Gt I Gzi e
- 2.8151 0. 0022 - 1.1058 0. 0287 - 0.9090 - 0.8053 - 0.6233
2 - 5.0271 - 0.0008 - 2.6514 - 0.0474 - 1.5535 - 0.7116 - 0.5430
- 4.8413 - 0.0017 - 1. 7466 - 0.0747 = 2.0670 - 0.8661 - 0.6590
- 6.3412 - 0.0060 - 1.8798 0. 1565 - 4.7162 0. 0070 - 0.0113
4 - 1.1347 0. 0030 - 0.3765 0.0717 - 0.6751 - 0.1870 - 0.1517
- 2.9252 0. 0082 - 1.4375 0. 2016 - \1.4101 - 0.3775 - 0.3123
- 4.3295 - 0.1193 - 42979 -—0.2861 - 0.1193 - 0. 1469 0. 1220
2 - 574232 -1 0.0312 - 5.3362 - 0.3612 - 0.2330 - 0.0457 - 0.0312
-1, 7121 - 0.0158 -_1.6661 - 0.2294 - 0.1318 - 0.0564 0.0438
- 2.8247 -/ 0.1433 0 - 0.1701 - 2.8628 - 0.1430 - 0.1214
4 - 1.1526 - 0.0932 - 0.0048 - 0.0888 - 1.1642 - 0.0888 - 0.0758
- 4.9719 - 0.0099 - 0.0311 - 0.1539 - 5.0608 - 0.0373 - 0.0290
3
/% /% /% /%
1 99. 95 94.52 97.54 97.18 2,3 86. 61 77.61 99. 85 98.94
2 71. 30 54.29 97.71 92.42 2,4 90. 65 84.18 99. 30 97. 96
3 99. 95 96. 17 99. 04 90.71 2,5 87.78 82.67 99. 00 97.57
4 78.71 65. 95 99. 47 95. 97 2,6 84.95 81.17 96. 93 95. 98
5 98. 68 92.12 99. 38 96. 56 3,4 89. 72 79.01 96. 29 92.65
6 99. 80 95. 36 92.07 89. 49 3,5 99.78 98.01 99. 66 97.35
1,2 87.35 80. 99 97.81 97.18 3,6 99. 96 98. 48 99.12 97. 80
1,3 99. 96 97.54 99. 39 97.47 4,5 89. 46 89. 53 99. 79 98. 53
1,4 91.12 85.94 99. 62 98.41 4,6 91. 65 87.26 93. 39 91. 98
1,5 99.75 98.25 95. 67 92.29 56 83. 99 75. 88 96. 55 96. 03
1,6 99. 96 98. 96 98. 42 97.76
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