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Identification of component characteristic parameter
for whole turbofan engine

WANG Jun, SUI Yan-feng

(Shenyang Engine Design and Research Institute,
Aviation Industry Corporation of China, Shenyang 110015, China)

Abstract: In order to solve the difficulty to directly obtain all characteristic parameters
of the components in the whole turbofan engine, it was determined ultimately that the num-
ber of corrected parameters by using the condition number of the correlations between pa-
rameters, on the basis of sensitivity calculation of the characteristic parameters of engine
components to engine performance. Thus, the identification problem could be solved in engi-
neering by the least square method. The simulation results show the efficiency of high com-
pressor was 0. 982 consistent with initial value of 0. 98, indicating that the method is theoret-
ically feasible. From the identification results of concrete example, the efficiency value of
components were in accord with the actual results with the compressor temperature test; in
contrast, the efficiency value compared with the design state was higher than 12. 7%, which
did not match the actual engine operating conditions. Clearly, the identification problem was

ill-posed, so parameters can be amend should not exceed 6.
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Fig. 1 Calculation sections of representative turbofan engine
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Table 2 Tunable (corrected) parameter
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Fig. 2 Sensibility-calculating results for the main
1.3 characteristic parameter of engine
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Table 3 Condtion number summation of tunable
( 3) , parameter matrix
R 4, 1 2 3 4 5
4,
452 232 168 222 220
' . ' 6 7 8 9 10
s H s
, 183 356 1292 221 118
7 s 11 12 13 14 15
9 , 524 166 207 640 142
3 16 17 18 19 20

135 109 116 247 258
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Table 4 Conditon number of tunable parameter matrix ’
corresponding different order > T ’
T, s
1 2 3 T,
2 1 17 1 8 1 1.4
5 4 18 2 14 3
9 8 10 3 11 5 ’
12 10 16 4 1 282
1.4.1
20 13 15 4 7 365
b
18 13 12 8 20 452
1 21 3 12 19 496 1
3 299 6 15 2 516 0.5% s 2 0.5
4 307 13 20 4 728 8 11 4
6 2516 5 76 9 1463 ’ ’ ;
7 5699 9 231 5 1801
10 5774 4 550 13 3381 2)
19 6645 2 674 6 4072 ( D
17 31708 19 843 3 51141 ’ ’
3)
5
Table 5 Condition number of masure parameter matrix s
corresponding different quatities 3
7 6 5 4 3
2 28
bs 64 26
by 71 51 28
Das 64817 68 48 30
Ty, 28908 129 64 45 25
Tos 502 115 64 45 23
W, 219 65 57 45 32
W, 101 65 57 45 32 3
s 104 67 60 46 39 Fig. 3 Conditon number of remaining
tunable parameter
F 113 71 63 48 34
s 10
T, 21 13 13 10 8
s 3
T, 21 13 13 10 8
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). Talbe 7 Calculating results by least square method
s 0. 982
T, T
O, 98 , 3 3
3.2 7y 1.0 1.000 0.990  0.992
s 6
1.3.2 , T, F 1.0 1.017 0. 980 1.127
6 137 Tf%
71. T, 6 Wi 1.0 1.015 0.991 0. 897
» T
w, 1.0 1. 000 1. 000 0.984
6
Pz 1.0 1. 001 1. 001 1. 000
) 7(
).
2 1.0 1. 001 1. 003 1. 003
3.5%., b
T, N P 1.0 1.001
’ bs 1.0 1.002
T,
Pie 1.0 1. 015
12. 7%, s
Tss 1.0 1. 015
T, 1.0 1.016
6
Table 6 Results of simulation Ts 1.0 1.035
’
b
ny 1.0 0.997 1.0 1. 000 4
F 1.0 1. 007 1.0 0.982
Wi 1.0 1.009 1.0 1. 000
b b
w, 1.0 1. 000 1.0 1.000 ’
b
Prs 1.0 1. 006 1.0 1.000
s 3
bo 1.0 1. 006
b3 1.0 1. 000 1D .
Ds 1.0 1. 005 5
Pre 1.0 1.001
2) s
Tss 1.0 1. 001
Ts 0 1)
T, 1.0 1. 007
Ts 1.0 1. 015
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