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Abstract: Thispaper presentsthe research results of trouble diagnosing methods for a given turbo-
shaft engine A coording to the monitoring functional requiraments, goplying gas path parameter analysis
principle, themeasured paranetersw hich reflect the performance degradation of monitoring components are
detemmined A diagnosticmodel w as established, w ith w hich methods of diagnosiing six faults by using six and

four measured parametersw ere explored

Key words turbo-shaft engine mathematical models performance monitoring;
trouble diagnosing; gas path paraneter analysisprinciple

[1]

(30000 40000 r/min, 10000
2000 r/min),

© 2001- 03- 14 : 2001- 06- 25
(1970- ),



70

17

21

As

Ps,

Y=F (X),

, X
Y Y X
t Y’
X!
rpa
M acor,
AT,
Ps,
Ts, T,
N s

221

Ncor

[4]



71
E M MaHn A%
T7. T,. f J&R Zd] T
Hop— £ > B —> L ,_T_S.__fi-, /B N
— = ; 8 , s [
i P’ Moy pr E pr i P’ P # P &
 , 3 L I > 3
,I, &R 2 ,|, y P
AR ]
\ BaHE 4
1
™, P7 10 2 , ,
4 Zi e 101
1 [5] ,
H=0 6km,
Zi1= Pt -~pPx= M-a= 0 0.3, Ti= 234 303
CPr WPk K , n
1. 20, [5]
2 7 n=0.6,0.70.80.85 0.90, 0. 95,
1.00 n= 1.05,1.10,1.15,1.20 4
[4] 116 “
Pa P4
_ W z-8
o L, wzs
3
4 [6]
Z3= Qm_"B*T . - QDHE*T . =0 ‘
Ps Pe gyl ,
4. “
Zis=As - Ag =0
, 222
ziz 0(i= 1, 2, 3, 4), 4
) Zi, “ ” [8]
zi< €(i=1,2,3,4), € Y=F (X),
Zi n ,m , i (i= 1,



72 17
2, ,n) Yi ii=1,2 ,m) oY = CX
X (8Yi/5 ) , :C i oY
; X
Xo= 23
(X10,X20, ,Xmo)T, ' Sy
, Yo= (Yo, Yoo, ) & :
Yno) " : X j X = C oY
ij(j:]'lzl !m) :C»l
, , Y= (Y1,
Y2, ,Yn)' Xi= AX;/Xio=M (M 231 c
) , OYi= Yi- YiO/YiO, [9]
&L _ Yi-_ Yo ’
Xi] = M Yo
(=12 ,m;i=12 ,n)
H = 3000m,M a= 0.2, nor= 98%
[ Svi] [ o] ' ¢ '
~ _ 6x-6(6 6
o o OYs ) n
6 (5)(1 (SXZ 6xm 6)(
Y
I e S Y; ’
= | X & K| » o Mu_ O
! X M
i=/1,2, ,n;j=1,2 ,m)
N e e ( J
LX1 Xe Xl
L &Yl L Xl
®1 NMREFRH
X 13 /2 s Macor Ar As
Y <y
P, 0. 580998 0.578237 0. 007888 —0. 453812 1. 161022 —0. 263283
P; 0. 024688 0. 037765 0. 009759 —0. 224546 —0. 034058 —0. 325060
T 0. 606502 0. 040719 0. 000264 —0. 015093 0. 080416 —0. 008422
T3 0. 668564 1. 002646 0. 268289 0. 208499 —0.910364 0. 005348
W, 0. 885949 1. 294879 0. 001415 —0.714819 —1. 365289 —0. 050712
N 0. 700752 1. 032192 —1. 009945 —0.982396 —0. 920927 —0. 345590
X M , 5
M 1
.M Pe Ts , 4% 6(4
€ , Cij 6 ) )
M ’
, Cij 232 ct
1 M = 5% y
C ( n=m=06),
,Ps Ts c! ,
4 , n<m,
, Ps As C , ct ,



1 73
, n= 4,m= 6, (4) ,
C 4 4x 4 , ’
“ , , 4% 6 MM MM<1 I<MM =
Cces= 15 3, MM > 3 |
233
Yi
, Yis 24
Yi Y !
, (Yi
- Ys) ) '
(Yi- Ya), Yi Yie “ ) ’
» [10] ’
( )
Y&,
Yi (Yi- Ys) ( & 5%) .
o Yo X ( ¥ 3%, 1l 1%),
' Yi
(i=12 ,n)
2314 X '
n=m, '
X n<m, , ,
Cm X
235 [2] [- 1+ 1]
& , , 13 ” 13
(1) :
y nz y 'T y 'l,maoor ;
3
EE= 1, EE, )
(2) X , 1152 6x 6 4
H L x 6 L
FF= 15, FF 32 1152x 32= 36864 )
(6] 88% )
(3) : , 94%,
, , 85%; 6
GG= 13 95%, 4 82%



74

17

(1) 4x 6 , Ps,Ts
4 6
, Pe As Ts X
As 1%
(2
(3 ,

[1]

[2]

(3]

[4]

[5]

(6]

[71

[8]

[10]

Hurry A F United Kingdom M ilitary Engine U sage,
Condition and M aintenance Systams Experience [R ]

ADA 119998, 1982

Urban L A. Parameter Selection for M ultiple Fault
D iagnosticsof Gas Turbine Engines[R]. The Gas Turbine
Division for Presentation at the Gas T urbine Conference,
1984

D1l
,1990
, — M1
, 1994
[R] ,
1995
D]
, 1996
[R] 1993
™M1
, 1086
1zl : , 1991
; . M1
, 1992



