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Resear ch on aer oengine performance parameter s forecast based
on multiple linear regression forecasting method

SON G Yun-xue, ZHAN G Ke-xing ,-SH1 Yong-sheng

(Collegeof Aeronautical Engineering,
Civil Aviation University of -China, Tianjin 300300, China)

Abstract :-Based\on the research-of aeroengine performance parameters relativity , an
aeroengine performance parameters-forecasting-method was proposed usng multiple linear
regresson model , in which the effect-of multiplefactorson dependent was considered. Some
aeroengine performance parameters;-such as psss, N2, Ts, N1, ps, were anayzed before
forecasting of EGT series. At last, the proposed model was verified through some types of
aircraft aeroengine performance parameters data obtained from flight experiment , and then
compared with-adding-weight one-rank local-region method. The result shows that the pro-
posed model has a better forecast accuracy. It can be used as a supporting model in the deci-
sion-making of this aeroengine fault forecast.
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Table1. Aeroengineactual data
N1/ % N2/ % p2.s/ kPa pe/ kPa ps.os/ kPa T2s/ K Ts/ K EGT/ K
1 83.3 88.4 42.31 377.95 15.164 399.8 794.1 720.9
2 85.2 89.3 45,528 404.71 15. 698 409.7 815.4 715.9
3 83.2 88.4 43.029 382.49 14.997 401.7 801.5 694.1
161 88.8 90.8 49.745 450. 67 16.99 421 845.6 740.7
162 89.3 90.9 50. 574 454,64 17.049 422.5 844.7 734.5
163 89.3 90.8 50. 753 456. 86 17.128 421.4 842.6 733.6
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Fig.1 -Scatter-plot of EGT with other parameters
1 , EGT 1 Xu Xa X
N1, Nz, ps +Paos, Ts Tas 1 X X Xie
an(k+l) =
1 Xln in X
B(k+1)x1 = [Bo [31 BJ T
2 .
Y X1, Xz, Hoa = (M1 Mo pd T
, Xk
Y =Bo +B1 X1 +B2 X2 + +
BiXk +H (1) E(Y) = (3)
Y Xi(j=1,2, KWk
,Bj(jZO,l,Z, K k+1 Yi =Bo +B1 Xai +B2 X + +
M BxXw +Hi = XiB +M
n Yi, Xui, Xai, L, Xu(i = 1,
2, .n , Xi :[1,X1i,X2i, ,XkJ ,
T .
Yi =Bo +B1 Xui +B2 Xai + +B X +Hi B =[B°B1’ BJ (=12, .n
. 1, Xu, Xai, ,X';YJ
(i=12, ,n o )
(i=12, ,n
Y, = XiB\ (4)
Y= +p (2 o -
You =LV2 Vs Yd T ° T
] [1,)(10,)(20, ,XKJ Yo
, , Yo Yo e =Y - %,



430 24
3 1
1 , ,
EGT >3 , :
(EGT) , R 1
, ) , 'R =0.960, 1,
EGT ,
1 : 2 2 3 ,
EGT , N1 0.98 %,
0.847, N2 0.914, p.s 0.768, p 0. 847, .
s 0.916,T2s 0.807,T: 0.857. ’
pe.eo 2o ’ 0.01 %, - 0.08%,
, EGT
0.36 %, 1% 100 %,
TPaos , N2, Tz, N1, ps, Tas, pzs;
EGT ,
EGT 5
, Psa.9s , N2, Tz, N1, ps EGT 780
, EGT I
< 7404
,EGT =1 (psos, N2, Tz, Nz, ps). 1 S L
=700 ¢
(1100 ' JRAGRME |- TE
660 . . : i . .
1 10 19 28 37 46 55 64
) g s
EGT =- 1807.005 + 13.057-% N1 +
17.413 % N + 2.389 % ps +43.910 x 2 EGT
Deob + 0,162 X Ta Fig.2 Figureof actual data and forecasting
result of EGT
1 (101 ) 163) EGT
2 ( . ). 1.0
R 05
2 EGT %_@ 0
( ) & -0.5}
. . Z-1.0t
Table 2 Comparison of actual and forecasting result ~15 ) ) ) X ) )
o EGT 1 10 19 28 37 46 55 64
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! %
3 EGT
101 713.4 712.7 -0.7 -0.10 Fig.3 Figureof relative error of EGT s
forecasting result
102 722.1 718.1 -4 - 0.56
103 729 724.2 - 4.8 - 0.66 ’
, 4 5 4 5
161  740.7 739.9 0.8 -0.10 ,
162  734.5 741.2 6.7 0.91 !
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163  733.6 737.2 3.6 0.50
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