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Research on identification modd of turbofan windmilling stanting
characteristics based on par simonious genetic programming

ZHAN G Dongfang, L1 Ying-hong, WEI Xun-kai
(The Engineering Institute, Air Force Engineering University ,\ Xi’ an 710038, China)

Abstract : In order to solve-the problem of turbofan starting’ characteristics estimation
under windmilling condition ,an approach-to._automatic-selection’of model structure via Pars-
monious Genetic Programming-(PGP) was-presented--The engine windmilling starting model
based on PGP was a 0 studied. The starting characteristics of a certain turbofan under wind-
milling condition were modeled-and simulated by this method. It is proved to be correct and
feasble if the estimation results-are compared with the experimental data
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Fig2 Low pressure rotor rev characteristics
in windmilling
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Fig3 Highpressure rotor rev characteristics
in windmilling
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Figd Time characteristics in windmilling start
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Table2 FEror analysis table

t/ m/ (%) e/ (%) t/'s tset/

0.0548 0.0207 0.1291 0.0110 0.0348
0.0581 0.0202 0.1352 0.0224 0.0428
0.0473 0.0170 0.1179 0.0354 0.063 3
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Fgs Max total temperature characteristics out of

low ressure turbine in windmilling start

, PGP
(60672179)
, . ANFIS
[3]. ,2005 ,26(4) :162-166.

WU Zhiwen, YU Dayen ,NIU Jun, et a. Turbojet modeling
and smulation in windmilling based on ANFIS[J].Journa
of Propulson Technology ,2005 ,26(4) :162-166.

, RBF

[3]. ,2002 ,17(3) :381-384.
JIANG Teo,L | Yinghong. A dynamic identification model
of aeroengine starting progress based on the RBF network
[3].Journd of Aerospace Power ,2002,17(3) :381-384.



1324

22

(3]

[4]

[J]. ,2005 ,26(1) :32-35.
L1 Yinghong,L IU Jianxun. Turbofan engine starting char-
acteristics estimation based on support vector machines[J].
Acta Aeronautica Et Astronautica Snica,2005,26 (1) :32-
35.

[3]. ,2004 ,19(5) :684- 688.
WEI Xunkai ,L | Yinghong,WangJ Y ,et a. A novel aero
engine identification model based on Support Vector Ma
chines [J].Journal of Aerospace Power ,2004,19 (5) : 684

(5]

(6]

(7]

688.
Stephan Winkler ,Michad Affenzeller ,Stefan Wagner. New
methods for the identification of nonlinear model structures
based upon Genetic Programming techniques [DB/ OL ] . ht-
tp:// citeseer.ist. psu. edu/ 634350. html ,2005.

L1 Yinghong ,WEI Xunkai.

based on pars monious genetic programming al gorithm and

Linear-in-parameter models
its application to aero-engine start modeling[J]. Chinese
Jounra of Aeronautics,2006 ,19(4) :295-303.
[D].
,2005.



